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Purpose: This study aimed to investigate patients’ expectative pain of spinal anesthesia puncture and anxiety pre-anesthesia, and to
examine the effect of lidocaine-prilocaine cream and remimazolam prior to spinal anesthesia puncture on pain relief and anxiety
release.

Methods: Patients undergoing spinal anesthesia were divided into control, lidocaine-prilocaine cream, and lidocaine-prilocaine cream
with remimazolam groups. A questionnaire consisting of The Amsterdam Preoperative Anxiety and Information Scale (APAIS) and
patient’s concerns and Visual Analog Scale (VAS) was used to evaluate patient’s anxiety and pain. The primary outcomes were
differences in VAS and anxiety scores. Patient’s spinal anesthesia-related concerns, advent events and hemodynamic index were also
recorded.

Results: The expected spinal anesthesia puncture pain was 5.34+0.27 and anxiety scores before spinal anesthesia was 10.88 + 0.64.
A statistically significant positive correlation of 31.3% was detected between VAS and APAIS scores (r = 0.313; P=0.003). The VAS
score at the time of puncture decreased by 29.7% (3.78+0.40, P=0.001) in lidocaine-prilocaine cream group and 29.2% (3.75+0.39,
P=0.001) in lidocaine-prilocaine cream with remimazolam group compared with the expected VAS score. Lidocaine-prilocaine cream
combined with or without remimazolam reduced the percentage of moderate pain (21.4% and 31.3% vs 50.0%, P=0.0001) and
increased mild pain (60.7% vs 59.4% vs 22.7%, P=0.03). Anxiety score in lidocaine-prilocaine cream group was reduced by 2.84 (8.04
+0.76 vs 10.88 £ 0.46, P=0.05) when compared with pre-anesthesia. Concerns about postoperative pain (P=0.03) and fear of the needle
or intervention (P=0.000) both decreased post-anesthesia among groups.

Conclusion: Approximately half of the patients scheduled for spinal anesthesia experienced a moderate level of preoperative anxiety.
The patient’s pain expectation from the spinal anesthesia puncture was moderate, which was higher than the actual pain. Lidocaine-
prilocaine cream with or without remimazolam sedative before spinal anesthesia puncture reduced the patient’s pain and anxiety scores
after surgery.
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Introduction

Preoperative anxiety is one of the most important problems for patients undergoing surgery, because it causes emotional,
psychiatric, and physical problems.' All patients had different levels of anxiety. Preoperative anxiety includes anxiety
about both anesthesia and surgery, but the exact etiology of anxiety varies from patient to patient.* The common reasons
of patient’s preoperative anxiety included insufficient perioperative information, unknown situation, detrimental effects
of drugs, fear of postoperative pain, postoperative nausea and vomiting and fear of intervention etc.® Therefore,
detecting a patient’s existing anxiety preoperatively is critical to assist the patient. The Amsterdam Preoperative
Anxiety and Information Scale (APAIS) is a practical tool to assess preoperative anxiety in patients.”® This scale is
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developed specifically for surgery which is mostly used by anesthesiologists.” The APAIS is specific for the preoperative
situation. It contains 6 specific items for the preoperative situation (including four anxiety and two need-for-information
items).”

Anxiety is positively correlated with pain. Patients with clinically significant anxiety demonstrate lower pain
tolerance than those with lower anxiety level.' An earlier study also demonstrated that the APAIS anxiety scores
were considered independent predictors of severe pain within the first hour postoperatively.'' Fear of pain or expectations
of pain may increase a patient’s preoperative anxiety.” Spinal anesthesia is one of the most commonly used anesthesia
methods in clinical practice. Pain during spinal anesthesia should be managed carefully as this would affect the
perception and comfort of patients and thus increase their anxiety levels.'” Needle-related pain is one of the reasons
why patients refuse spinal anesthesia.'? Pain associated with spinal puncture may cause involuntary movement, which
often disturbs the patient’s posture and may affect the success of spinal anesthesia. Reducing pain during spinal puncture
may improve the quality of anesthesia. Additionally, the patient would have a positive experience during the anesthesia
procedure.

Comfort Theory was proposed by Kolcaba et al'*'> Interventions designed to enhance comfort in one aspect can have
a larger effect on total comfort than expected. Particular emphasis is placed on interventions to treat anxiety, as this
discomfort can be severe and negatively impacts physiological functioning. Therefore, we advocate advanced comfor-
table anesthesia, allowing patients to undergo an invasive pain puncture in painless. Eutectic mixtures of local anesthetics
(EMLAs) have recently become available for pain relief during spinal anesthesia injections.'*''® An EMLA is
formulated to penetrate intact skin and significantly reduces puncture pain. Lidocaine-prilocaine is an EMLAs used for
pain relief during local procedures or surgeries.lg’20 Lidocaine-prilocaine cream possesses superior skin permeability and
therefore provides adequate anesthesia. Various sedatives such as dexmedetomidine, propofol and benzodiazepines have
been used to release patient’s anxiety during the surgery but not before the anesthesia. In this study, we try to sedative
patients before spinal anesthesia puncture to release their anxiety. Remimazolam, a benzodiazepine sedative, was used to
relieve patient’s anxiety during anesthesia. It has been approved in the USA and EU for the induction and maintenance of
procedural sedation in adults. Procedural sedation may be administered to patients to improve comfort during diagnostic
or therapeutic procedures.”'>

In this study, we combined lidocaine—prilocaine cream and remimazolam before spinal anesthesia puncture to relieve
needle-related puncture pain and patient anxiety. A questionnaire consisting of the APAIS and patient’s concerns about
anesthesia was used to evaluate the patient’s anxiety, and the Visual Analog Scale (VAS) was used to assess the patient’s
puncture pain. This study aimed to investigate patients’ expectative pain of spinal anesthesia puncture and anxiety pre-
anesthesia, and to examine the effect of combined use of lidocaine-prilocaine cream and remimazolam prior to spinal
anesthesia puncture on pain relief and anxiety release. We hypothesized that lidocaine-prilocaine cream combined with
remimazolam before spinal anesthesia puncture reduced the patient’s pain and anxiety scores.

Materials and Methods

Ethics and Trial Registration

The trial was conducted between June and September 2023 in the First Affiliated Hospital of Jinan University. This study
has been conducted in accordance with the requirements of laws and regulations, as well as the general principles of
international ethical guidelines for biomedical research involving human subjects and the Declaration of Helsinki. This
prospective, randomized, controlled study was performed after obtaining approval from the Institutional Review Board of
the First Affiliated Hospital of Jinan University (KY-2023-112;03/23/2023) and written informed consent from each
patient. The protocol for this clinical trial is registered in the Chinese Clinical Trial Registry (ChiCTR2300069970).

Inclusion and Exclusion Criteria

Patients scheduled for surgery with spinal anesthesia received a predesigned questionnaire and finished in 10 min with
the help of nurses. Patients were required to meet the following criteria: 18-60 years of age, BMI 18-30 kg/m?,
American Society of Anesthesiologists Physical Status (ASA PS) I to II, elementary school education or higher, no

3430 e Drug Design, Development and Therapy 2024:18

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Liang et al

reading or hearing disability, and have ability to sign an informed consent form. The exclusion criteria were as follows:
(i) history of unregulated diabetes, hypertension, and hypotension; (ii) myocardial infarction within 6 months or unstable
angina pectoris; (iii) III degree atrioventricular block; (iv) severe snoring; (v) sleep apnea syndrome; (vi) decompensated
liver function or renal function; (vii) dialysis treatment; (viii) psychosocial disease or cognitive dysfunction; (ix) history
of psychotropic and narcotic drug abuse; (x) allergy to or contraindications to the drugs used in this study; (xi)
participation in clinical trials of other drugs within 3 months.

Randomization and Blinding

According to literature, a VAS score decrease of 20% was considered effective in relieving pain, and the inspection
efficiency was set at 0.80, whereas the inspection level was set at 0.05. Considering a loss rate of 10%, a required total
sample size of 90 was calculated using PASS 11 software (NCSS, Kaysville, Utah). The random sequence generator of
SPSS software generated 90 random numbers and divided them into three groups. The patients were assigned to control
group (performed spinal anesthesia following the standard operation procedure), topical anesthesia group (lidocaine-
prilocaine cream before spinal anesthesia), and topical and sedative anesthesia group (lidocaine-prilocaine cream and
remimazolam before spinal anesthesia) according to the random numbers by the researcher who performed randomiza-
tion. Blinded anesthesiologists were given syringes with clear solutions in the same bottles with codes, according to the
randomization order. The researcher who performed the randomization and blinding procedures did not participate in the
follow-up study. Other investigators were not informed of the grouping or experimental drugs. To ensure allocation
concealment, the randomization results were sealed until the end of the study.

Anesthesia Sedation Process
Patients were educated on the procedure of spinal anesthesia during the preoperative visit. The patient fasted after
midnight, and no prior medication was administered. Patients received and completed the questionnaire in 10 min with
the help of nurses once they entered the waiting room for surgery. Expected spinal anesthesia puncture pain was
evaluated using the VAS. The questionnaire consists of three parts. The first part asked about the patient’s general
information. The second part, which included 4 questions, was the anxiety score from the APAIS. The APAIS comprises
of six statements. The answers were evaluated on two scales: anxiety and the desire for information. In this study, we
evaluated patient’s anxiety scores using four statements from the APAIS. Anxiety score was obtained by calculating the
total scores assigned to the expressions “I am worried about the anesthesia”, “The anesthesia is on my mind continually”,
“I am worried about the procedure”, “The procedure is on my mind continually”, to measure the patient’s level of anxiety
regarding the anesthesia and surgery. The last part is patient’s concerns regarding spinal anesthesia. The questionnaire
was completed for second time after surgery. The Cronbach’s alpha coefficients for the 30 items for the anxiety score and
anesthesia-related concerns before and after spinal anesthesia were 0.899 and 0.845, respectively, and the overall
coefficients were 0.914. These coefficients are in good agreement with the 0.87 coefficients reported by Aust et al.*
After completing the survey, patients were randomized into three groups using computer generated random numbers.
The procedure of spinal anesthesia is shown in Figure 1. A 22 G intravenous cannula was inserted via the vein for fluid
infusion. Standard monitoring, including blood pressure (BP), heart rate (HR), and pulse oximetry (SPO,), was recorded
at the time the patient entered the operation room(T1). Oxygen supplementation at 2 L/min was administered via
a nasopharyngeal tube throughout the study. Approximately 5 g of lidocaine-prilocaine cream or moisturizing cream was
applied to the spinal anesthesia puncture site and covered with a transparent membrane for at least 30 min before spinal
anesthesia. A blinded anesthesiologist with at least 5 year-experience on spinal anesthesia performed spinal anesthesia.
0.5 mg/kg remimazolam (1 mg/mL) or the same volume of normal saline was administered via an intravenous cannula
for sedation. Two minutes after sedation, an anesthesiologist assessed the Ramsay sedation score. The expective Ramsay
sedation score was 2-3. A Ramsay score of > 4 was considered sedated, and we waited for the patient to recover to
a Ramsay score of < 3 and recorded the time of recovery. BP, HR, and SPO, were recorded immediately after assessment
of the Ramsay sedation score(T2). A blinded anesthesiologist performed the spinal anesthesia for the patients following
the standard operation procedure of the department of anesthesiology in the hospital. When the needle punctured the skin,
patients were asked to evaluate pain using the VAS and BP, HR, and SPO, were recorded(T3). BP, HR, and SPO, were
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Figure | Flow diagram. A total of 93 patients who fulfilled the inclusion criteria were invited to participate in the study. 5 participants did not complete the questionnaire
and 88 of these patients completed and returned the questionnaires were analyzed.

recorded after spinal anesthesia(T4), at the beginning of the surgery(T5), 5 min after the surgery(T6), and at the end of
the surgery(T7). A nurse followed up with the patients 6 and 24 h after surgery, and adverse events were recorded.

Primary and Secondary Outcome

The primary outcomes were differences in VAS and anxiety scores before and after spinal anesthesia the three groups.
The secondary outcomes included spinal anesthesia-related concerns, incidence of postoperative nausea and vomiting,
sedation, respiratory depression, dizziness, and hemodynamic index. Patients with a Ramsay sedation score> 4 were

considered sedated. Respiratory depression was defined as oxygen saturation <90%.

Statistical Analysis

Data analysis was performed using SPSS (version 13.0; IBM Corporation, Armonk, NY, USA) for Windows.
Demographic data of patients were collected and analyzed with descriptive statistics. The percentage of agreement
was calculated as the percentage of participants who scored from 1 to 5 for each question. Categorical variables were
described using number (%) and compared using Pearson’s chi-square test or Fisher’s exact test. Quantitative variables
were expressed as means and standard deviations, and normally distributed variables were compared using ANOVA
followed by Tukey’s test. Variables that were not normally distributed were compared using the Mann—Whitney U-test.

A P-value < 0.05 or less was regarded as statistically significant.
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Results

Demographics of Study Participants

The demographic characteristics of the patients who underwent surgery with spinal anesthesia are presented in Table 1.
A total of 93 patients who fulfilled the inclusion criteria were invited to participate in the study. 88 of these patients
completed and returned the questionnaires before anesthesia. The response rate was 94.6%. Most responses were from
women (70.5%), with ages ranging from 22 to 60 and a mean age of 39.7+1.0. Most patients had a college education
(56.8%). A total of 26.1% of the participants had experienced spinal anesthesia.

Patient’s Expective VAS Score and Anxiety Score Before Spinal Anesthesia
Spinal anesthesia puncture pain was evaluated by VAS, and our patient’s expectation before anesthesia was 5.34+0.27.
VAS score between 46 is defined as moderate pain.

Anxiety scores evaluated by APAIS of our patients before spinal anesthesia ranged between 4 and 20, and the mean
was 10.88 + 0.64. Of our patients, 26.1% were assigned to “I am worried about the anesthesia”, 21.6% assigned to “The
anesthesia is on my mind continually”, 38.6% assigned to “I am worried about the procedure”, and 25.2% assigned to
“The procedure is on my mind continually”. A statistically significant positive correlation of 31.3% was detected
between VAS and APAIS scores (r = 0.313; P=0.003). The distribution regarding “The Amsterdam Preoperative
Anxiety and Information Scale (APAIS)” of the cases is given in Figure 2.

Patients Concerns About Spinal Anesthesia Before the Procedure

We asked the patients about spinal anesthesia-related concerns twice. Before anesthesia was performed, 42 patients
(47.37%) were anxious about postoperative pain and 47.37% (n = 42) were fear of the needle and intervention. We
demonstrate other reasons of concerns in Figure 3.

Demographics of Participants Among Three Groups
As per our study design, 88 patients who completed and returned the questionnaire were divided into three groups:
control, topical anesthesia, and topical and sedative anesthesia. The demographic characteristics of the patients in the

Table | Demography Data of All Patients (N=88)

Number Percentage (%)

Gender

Female 62 70.5

Male 26 29.5
Age, years

18-30 17 19.3

31-50 60 68.2

51-60 I 12.5
Education

Primary school 8 9.1

Middle school 14 15.9

High school 16 18.2

College 50 56.8
Surgery type

Haemorrhoid surgery 41 46.6

Endocervicectomy 22 25.0

Hysteroscopic surgery 18 20.4

Lower extremity surgery 7 8.0

Experience of spinal anesthesia 23 26.1

Note: Data are presented as number (%).
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Figure 2 The distribution regarding APAIS before anesthesia of patients. Patients valued very or extremely were considered to be worried about the statement. 26.1% of
our patients assigned to “l am worried about the anesthesia”, 21.6% assigned to “The anesthesia is on my mind continually”, 38.6% assigned to “| am worried about the
procedure”, and 25.2% assigned to “The procedure is on my mind continually”.

postoperative nausea-_

postoperative pain- | 47.37%
anesthetic side effect-{
fear of needle, intervention— | 47.37%

experience of anesthesiologist{]
become permanently dlsabled—

fear of death-

1 T 1
20 40 60

precentage%

Figure 3 Anesthesia related concerns before spinal anesthesia. Patients concerned about postoperative pain (47.37%) and fear of needle, intervention (47.37%) most.
23.86% of our patients worried about postoperative nausea, 28.41% worried about anesthetic side effect, 18.18% worried about experience of anesthesiologist, 10.23%
worried about become permanently disabled and 7.95% fear of death.

three groups are shown in Table 2. No significant differences were observed in the demographic characteristics of the
groups.

Comparison of Spinal Anesthesia Puncture-Related Pain Assessed by VAS Between

Patient’s Expectation and Actual Pain

Among the 88 patients, the overall expected VAS score was 5.34+0.27. The VAS score at the time of puncture decreased
by 29.7% (3.78+£0.40, P=0.001) in the topical anesthesia group and 29.2% (3.75+£0.39, P=0.001) in the topical and
sedative anesthesia group compared with the expected VAS score before anesthesia puncture. However, there was no
significant difference in the VAS scores between the control group and patients’ expectation. Pain reduction results are
shown in Table 3.

A VAS score of 1-3 was defined as mild pain, 4-6 as moderate pain and 7-10 as severe pain, and 0 as no pain.
Topical anesthesia or topical and sedative anesthesia reduced the percentage of moderate pain (21.4% and 31.3% vs
50.0%, P=0.0001) and increased mild pain (60.7% and 59.4% vs 22.7%, P=0.03), but there was no significant difference
in severe pain. (Figure 4).
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Table 2 Patient Demography Data of Three Groups
Control Topical anesthesia Topical anesthesia P value
(N=28) (N=28) and sedative(N=32)
Number | Percentage | Number | Percentage | Number | Percentage
Gender 0.401
Female 17 60.7 21 75.0 24 75.0
Male I 393 7 25.0 8 25.0
Age, years 0.096
18-30 4 14.3 7 25.0 6 18.8
31-50 17 60.7 20 71.4 23 71.9
51-60 7 25.0 | 3.6 3 9.4
Education 0.202
Primary school 4 14.3 | 3.6 3 9.4
Middle school 5 17.8 2 7.1 7 21.9
High school | 3.6 25.0 25.0
College 18 64.3 18 64.3 14 43.7
Surgery type 0.260
Haemorrhoid surgery 17 60.6 I 393 13 40.6
Endocervicectomy 5 17.9 7 25.0 10 313
Hysteroscopic surgery 5 17.9 8 28.6 5 15.6
Lower extremity surgery | 3.6 2 7.1 4 12.5
Experience of spinal anesthesia 6 214 9 32.1 8 25.0 0.941
Note: Data are presented as number (%).
Table 3 Patient’s VAS Score Before and After Anesthesia
Expectative VAS Score After Anesthesia P value
VAS score K . R
Control Topical Topical and Sedative
Anesthesia Anesthesia
5.34+0.27 4.10+0.40 3.78+0.40* 3.75+0.39* 0.001

Notes: Data are presented as mean * SD. *P<0.05 compared with expectative VAS score.

Anxiety Score by APAIS Decreased After Spinal Anesthesia
We evaluated the patient’s anxiety score using the APAIS twice: before and after spinal anesthesia. The post-anesthesia
anxiety scores ranged between 4 and 14, 4 and 17, and 4 and 18 among the three groups, respectively (Table 4). Anxiety score
in topical anesthesia group was reduced by 2.84 (8.04+0.76 vs 10.88 £ 0.46, P=0.05) when compared with pre-anesthesia.

Percentage(%)

P=0.0001

mild

VAS

median

heavy

Il Expectative
Il Control
Topical anesthesia

Il Topical and sedative anesthesia

Figure 4 The percentage of patient’s VAS score. VAS score between 1-3 is defined as mild pain, 4-6 as moderate pain and 7-10 as severe pain, and 0 as no pain. Topical
anesthesia or topical and sedative anesthesia reduced the percentage of moderate pain (21.4% and 31.3% vs 50.0%, P=0.0001) while increased the mild pain (60.7% and 59.4%
vs 22.7%, P=0.03), but there was no significant difference in severe pain.
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Table 4 Pre-Anesthesia and Post-Anesthesia APAIS Scores

Pre-Anesthesia | Control Topical Topical and Sedative | P value
Anesthesia Anesthesia
Range 4-20 4-14 4-17 4-18
Mean+SD 10.88 + 0.46 7.28+0.81* | 8.04+0.76* 9.34+0.73 0.001
Worried about anesthesia 26.1% 14.2%* 5.3%** 8.7%* 0.000

Notes: Data are presented as mean + SD or number (%). *P<0.05 compared with pre-anesthesia, **P<0.01 compared with pre-
anesthesia.

The distribution of APAIS post-anesthesia in these cases is shown in Figure 5. 14.2%, 5.3% and 8.7% of the patients in
control group, topical anesthesia group and topical and sedative anesthesia group, respectively, worried about the anesthesia.

Spinal Anesthesia-Related Concerns Before and After the Procedure

After spinal anesthesia, we asked our patients about spinal anesthesia-related concerns again. Concerns about post-
operative pain (P=0.03) and fear of the needle or intervention (P=0.000) both decreased post-anesthesia among the three
groups. Other reasons of concerns are listed in Table 5

Hemodynamics Data and Adverse Events

Since we administered lidocaine cream with or without remimazolam before spinal anesthesia, we assessed hemody-
namic data and adverse events in our patients for safety (Figure 6). Heart rate was higher in the topical and sedative
groups than in the control group (71.6 vs 74.6, P=0.04). No statistically significant differences were detected in SBP,
DBP, or SPO, among the three groups (P > 0.05). None of the patients in either group was desaturated with oxygen
(oxygen saturation <90%) during the study period. However, we observed that one patient became too sedated (Ramsay
sedation score > 4), this patient recovered approximately 2 min after the administration of remimazolam and Ramsay
sedation score = 3. Adverse effects, such as postoperative sedation, respiratory depression, and drowsiness, did not differ
between the groups.

Discussion

In our study, we aimed to evaluate patients’ pain using VAS and anxiety using the APAIS scale, and to relieve patient’s
pain and anxiety before anesthesia to achieve the goal of advanced comfort anesthesia. Patients undergoing spinal
anesthesia are concerned about postoperative pain and fear of the puncture needles. Patients’ expectations for puncture
pain and pre-anesthesia anxiety were moderate. Topical anesthesia with lidocaine-prilocaine cream before spinal
anesthesia puncture, with or without remimazolam sedation, reduced the patient’s pain and lowered their postoperative
anxiety score.

Il Not at all Slightly B Moderately Very I Extremely
Control
A Topical anesthesia C Topical and sedative anesthesia
The procedure is on my mind continually I
| am worried about the procedure . I _

The anesthesia is on my mind continually
| am worried about the anesthesia

I T T 1

0 50 100
Percentage (%) Percentage (%) Percentage (%)

Figure 5 The distribution regarding APAIS post-anesthesia of patients. Patients valued very or extremely were considered to be worried about the statement. 14.2%, 5.3%
and 8.7% of the patients in control group (A), topical anesthesia group (B) and topical and sedative anesthesia group (C), respectively, worried about the anesthesia.
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Table 5 Spinal Anesthesia-Related Concerns Before and After the Procedure
Expectative Control Topical Topical and Sedative Chi-Square P value
Concerns Anesthesia Anesthesia
Postoperative nausea 23.86% (21) 10.71% (3) 10.71% (3) 15.63% (5) 4.15 0.245
Postoperative pain 47.73% (42) 28.57% (8)* 25% (7)* 25% (8)* 891 0.030
Anesthetic side effect 28.41% (25) 10.71% (3) 14.29% (4) 25% (8) 5.15 0.161
Fear of needle and intervention 47.73% (42) 10.71% (3)** 21.43% (6)* 12.5% (4)** 23.11 0.000
Experience of anesthesiologist 18.18% (16) 10.71% (3) 0.00% (0) 6.25% (2) 7.17 0.054
Become permanently disabled 10.23% (9) 7.14% (2) 7.14% (2) 9.38% (3) 0.335 1.000
Fear of death 7.95% (7) 7.14% (2) 7.14% (2) 9.38% (3) 0.321 0.975

Notes: Data are presented as percentage (N). *P<0.05 compared with expectative concerns, **P<0.0] compared with expectative concerns.

Preoperative Anxiety is Common in Patients Underwent Surgery and Anesthesia
Anxiety was common preoperatively. A study of 3087 participants showed that the mean total preoperative anxiety score

was 9.9 + 3.6.% Anxiety scores evaluated by APAIS of our patients before spinal anesthesia ranged between 4 and 20, and

the mean score was 10.88 £ 0.64. According to an observational study of more than 15,000 patients undergoing a non-

obstetric surgical procedure, anxiety was most frequently mentioned as the worst aspect of the perioperative period.*

Patients were worried about not only the operation but also anesthesia preoperatively. Almost half of our patients were
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Figure 6 The results of repeated measurements of hemodynamic parameters. Systolic blood pressure (A), diastolic blood pressure (B), heart rate (C), and pulse oximetry
(D) of patients in control, topical anesthesia and topical and sedative anesthesia groups.
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worried about the anesthesia preoperatively. Two studies also reported that patients had fears related to anesthesia.**** To
help patients with their anesthesia related anxiety, it may be helpful to be familiar with all the relevance of specific fears
associated with anesthesia related anxiety from patient’s perspective. The most common reasons for fear were post-
operative pain, not awakening from anesthesia, delayed wound healing, wound infection, inability to take care of
children, uncertainty about the future, inability to perform daily routines, economic losses, fear of death, fear of physical
disability, and waking up during surgery.>®*® Patients were anxious about spinal anesthesia needle puncture and
postoperative pain most before spinal anesthesia in our study. Besides concerns about pain, patients were worried
about postoperative nausea, anesthetic side effects, become permanently disabled and fear of death. The percentages of
these concerns ranged from 6% to 28% among our patients. These problems are important reasons why patients feel
anxious during the operation. Therefore, preoperative education should pay attention not only to the patient’s pain but
also to other concerns related to anesthesia. Our previous study also showed that in patients’ perceptions, details about
anesthesia are the most important information in preoperative education.”” Furthermore, preoperative education about
anesthesia should be tailored according to the patient’s demands to relieve their anxiety. King®® and Stefan® also argue
against the idea that one can support every patient by providing standardized information, and they both argued for the
importance of tailored care offering support depending on an individual patient’s needs.

Patient’s Anxiety is Related with Pain

Pain is defined as an unpleasant sensory and emotional experience associated with actual or potential tissue damage.?’
Anxiety is associated with an increased perception of pain severity, and this relationship is consistent across studies, as
increased anxiety leads to an increased severity of perceived pain and decreased pain tolerance.’*>*Our study found
a positive correlation between expected pain and anxiety, and higher anxiety scores were related to higher VAS scores
preoperatively. Carr et al*? also showed that anxiety is positively correlated with pain. This may be due to the fact that the
higher the level of anxiety, the greater the concern for environmental threats and perceived pain.*’ On the other hand,
pain is also related with anxiety. Patients’ expectations of pain, needle puncture pain, or postoperative pain increase their
anxiety preoperatively. Kim et al reported that pain during spinal injections had a mean pain scale of 3.9 based on the
Numeric Pain Rating Scale.*' In our study, the VAS score at the time of puncture was lower than the expected VAS score
before the anesthesia puncture. The overall expected VAS score of the spinal injections was 5.34+0.27, and the actual
pain of needle puncture was 4.10+0.40. We asked patients about anesthesia-related concerns. Patients were mostly
anxious about concerns related to pain, and the percentage of these concerns decreased post-anesthesia. According to
APAIS, patient’s worry about anesthesia decreased from 26.1% to 14.2% and APAIS of our patients before spinal
anesthesia was 10.88 £ 0.64 which decreased to 7.28+0.81 postoperatively. Patients’ expectations of pain are higher than
their actual pain, which leads to a higher level of preoperative anxiety.

Lidocaine-Prilocaine Cream with or Without Remimazolam Sedative Before Spinal

Anesthesia Puncture Reduced Patient’s Pain and Decreased Their Anxiety Level
Since we found that patients were anxious and fearful of needle puncture preoperatively, it is essential to relieve the
patient’s pain and anxiety to achieve advanced comfort anesthesia.

Lidocaine-prilocaine cream is a type of EMLAs used for pain relief during local procedures and surgeries.'*'? Apply
lidocaine-prilocaine cream at the skin of puncture site for at least 30 minutes as topical anesthesia can reduces puncture
pain. The success of spinal anesthesia relies not only on the anesthesiologist’s technique but also on the patient’s
cooperation. Pain associated with spinal anesthesia may cause involuntary movement, which often disturbs the patient’s
posture and may affect the success of spinal anesthesia.>® In our study, the VAS score at the time of spinal anesthesia
puncture decreased in the topical anesthesia group with or without remimazolam. Furthermore, topical anesthesia with
lidocaine-prilocaine cream reduced the percentage of moderate pain and increased the percentage of mild pain in our
patients. However, there was no significant difference in the percentage of severe pain. As mentioned above, patients
with higher anxiety levels have lower tolerance to pain.'®>° The high level of anxiety may explain why patients with
severe pain scores did not experience significant pain relief after using lidocaine-prilocaine cream.
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Therefore, in this study, we attempted to use remimazolam to alleviate patient anxiety before the spinal anesthesia.
Remimazolam, which acts on gamma-aminobutyric acid receptors, is a new ultrashort acting benzodiazepine. It offers
more rapid recovery and earlier restoration of cognitive function.”? Midazolam is a sedative with antianxiety properties.
It is the most frequently used benzodiazepine for patients with high anxiety or phobia.>* Research has evaluated
remimazolam on Modified Dental Anxiety Scale scores, and the results showed that remimazolam reduced anxiety
scores after surgery compared with before surgery.’ In this study, our results also showed that remimazolam reduced
APAIS after anesthesia compared to pre-anesthesia, and patients in the remimazolam group worried less about
anesthesia. However, we did not observe any differences in the anxiety scores among the three groups. The dose of
remimazolam we used in this study did not reduce patient’s anxiety on the basic of topical anesthesia. In this study,
0.05 mg/kg of remimazolam was administered. The effects of sedation and antianxiety levels did not meet our
expectations because of the low dose of remimazolam used in this study. Despite spinal anesthesia needle puncture
pain, patients were also concerned about postoperative nausea, anesthetic side effects, become permanently disabled and
fear of death in our study. Although these concerns were not the most serious of all anesthesia-related problems, they did
not improve after anesthesia in our study. Thus, patient’s anxiety is not only related to pain but also to other aspects. In
future studies, different doses of remimazolam should be evaluated to relieve anxiety, and the complete picture of
patients’ specific concerns and fears can help with a better understanding of preoperative anxiety.

Limitation

There are still some limitations to our study. First, the dose of remimazolam set in this study was relatively low.
Additional studies with different doses of remimazolam can be considered. Second, approximately 5 g of lidocaine-
prilocaine cream was applied to the spinal anesthesia puncture site at least 30 min before spinal anesthesia in this study.
To enhance the effectiveness of lidocaine-prilocaine cream, a longer duration of topical anesthesia may provide better
relief from puncture pain. Third, the follow-up time of our study was 24 hours, extending this follow-up duration could
offer a clearer understanding of patients’ individual concerns and fears. Finally, multicenter studies with larger sample
sizes are needed to confirm our findings.

Conclusion

In conclusion, approximately half of the patients scheduled for spinal anesthesia experienced a moderate level of
preoperative anxiety. The patient’s pain expectation of spinal anesthesia puncture was moderate, and the expectation
was higher than the actual pain. Topical anesthesia with lidocaine-prilocaine cream with or without remimazolam
sedative before spinal anesthesia puncture reduced the patient’s pain and anxiety scores after surgery.
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this study are available upon reasonable request. Researchers interested in accessing the data should contact Shuqing
Liang with email: liangsq@jnu.edu.cn for further information and data sharing arrangements.

Acknowledgments
We thank the staff of the Department of Anesthesiology and the surgery department of the First Affiliated Hospital of
Jinan University for their support in conducting this study.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design,

execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Drug Design, Development and Therapy 2024:18 heeps: 3439

Dove:


https://www.dovepress.com
https://www.dovepress.com

Liang et al Dove

Disclosures
The authors report no conflicts of interest in this work.

References

1.

o]

20.

Laufenberg-Feldmann R, Kappis B. Assessing preoperative anxiety using a questionnaire and clinical rating: a prospective observational study. Eur
J Anaesthesiol. 2013;30(12):758-763. doi:10.1097/EJA.0b013e3283631751

. Celik F, Edipoglu IS. Evaluation of preoperative anxiety and fear of anesthesia using APAIS score. Eur J Med Res. 2018;23(1):41. doi:10.1186/

s40001-018-0339-4

. Eberhart L, Aust H, Schuster M, et al. Preoperative anxiety in adults - a cross-sectional study on specific fears and risk factors. BMC Psychiatry.

2020;20(1):140. doi:10.1186/s12888-020-02552-w

. Aust H, Eberhart L, Sturm T, et al. A cross-sectional study on preoperative anxiety in adults. J Psychosom Res. 2018;111:133—139. doi:10.1016/].

jpsychores.2018.05.012

. Salzmann S, Euteneuer F, Kampmann S, et al. Preoperative anxiety and need for support - A qualitative analysis in 1000 patients. Patient Educ

Couns. 2023;115:107864. doi:10.1016/j.pec.2023.107864

. Mavridou P, Dimitriou V, Manataki A, et al. Patient’s anxiety and fear of anesthesia: effect of gender, age, education, and previous experience of

anesthesia. A survey of 400 patients. J Anesth. 2013;27(1):104—108. doi:10.1007/s00540-012-1460-0

. Moerman N, van Dam FS, Muller MJ, et al. The Amsterdam preoperative anxiety and information Scale (APAIS). Anesth Analg. 1996;82

(3):445-451. doi:10.1097/00000539-199603000-00002

. Giirler H, Yilmaz M, Tiirk KE. Preoperative anxiety levels in surgical patients: a comparison of three different scale scores. J Perianesth Nurs.

2022;37(1):69-74. doi:10.1016/j.jopan.2021.05.013

. Arli1 SK. Evaluation of the preoperative anxiety with APAIS and STAI-I scales. J Hacett Univer Facu Nurs. 2017;4:38-47.
. Komilov N, Lindberg MF, Gay C, et al. Factors related to postoperative pain trajectories following total knee arthroplasty: a longitudinal study of

patients admitted to a Russian orthopaedic clinic. Pain Res Treat. 2016;2016:3710312. doi:10.1155/2016/3710312

. Kalkman JC, Visser K, Moen J, et al. Preoperative prediction of severe postoperative pain. Pain. 2003;105(3):415-423. doi:10.1016/S0304-

3959(03)00252-5

. Firdaus R, Sukmono B, Melati AC, et al. Comparison between vapocoolant spray and eutectic mixture of local anesthetics cream in reducing pain

during spinal injections. Anesthesiol Res Pract. 2018;2018:5050273. doi:10.1155/2018/5050273

. Gajraj NM, Sharma SK, Souter AJ, et al. A survey of obstetric patients who refuse regional anaesthesia. Anaesthesia. 1995;50(8):740-741.

doi:10.1111/j.1365-2044.1995.tb06110.x

. Kolcaba K, Wilson L. Comfort care: a framework for perianesthesia nursing. J Perianesth Nurs. 2002;17(2):102—11. doi:10.1053/jpan.2002.31657
.Lin Y, Zhou Y, Chen C. Interventions and practices using Comfort Theory of Kolcaba to promote adults’ comfort: an evidence and gap map

protocol of international effectiveness studies. Syst Rev. 2023;12(1):33. doi:10.1186/s13643-023-02202-8

. Kawano T, Shiraishi S, Nakamura T, et al. [Comparison of analgesic effect of lidocaine tape versus eutectic mixture of lidocaine and tetracaine

during infiltration of local anesthetics before epidural block]. Masui. 1996;45(9):1074-1077.

. Hammon DE, Pearsall K, Smith NM, et al. Eutectic mixture of lidocaine and prilocaine decreases movement and propofol requirements for

pediatric lumbar puncture during deep sedation: a randomized, placebo-controlled, double blind trial. J Pediatr Hematol Oncol. 2022;44(1):e213—
€216. doi:10.1097/MPH.0000000000002169

. Holdsworth MT, Raisch DW, Winter SS, et al. Pain and distress from bone marrow aspirations and lumbar punctures. Ann Pharmacother. 2003;37

(1):17-22. doi:10.1345/aph.1C088

. Daneshkazemi A, Abrisham S, Daneshkazemi P, et al. The efficacy of eutectic mixture of local anesthetics as a topical anesthetic agent used for

dental procedures: a brief review. Anesth Essays Res. 2016;10(3):383-387. doi:10.4103/0259-1162.172342
Buckley MM, Benfield P. Eutectic lidocaine/prilocaine cream. A review of the topical anaesthetic/analgesic efficacy of a eutectic mixture of local
anaesthetics (EMLA). Drugs. 1993;46(1):126-151. doi:10.2165/00003495-199346010-00008

21. Morimoto Y. Efficacy and safety profile of remimazolam for sedation in adults undergoing short surgical procedures. Ther Clin Risk Manag.
2022;18:95-100. doi:10.2147/TCRM.S304556

22. Lee A, Shirley M. Remimazolam: a review in procedural sedation. Drugs. 2021;81(10):1193-1201. doi:10.1007/540265-021-01544-8

23. Walker EMK, Bell M, Cook TM, et al. Patient reported outcome of adult perioperative anaesthesia in the United Kingdom: a cross-sectional
observational study. Br J Anaesth. 2016;117(6):758-766. doi:10.1093/bja/aew381

24. Ramsay MA. A survey of pre-operative fear. Anaesthesia. 1972;27(4):396-402. doi:10.1111/j.1365-2044.1972.tb08244.x

25. Mitchell M. Influence of gender and anaesthesia type on day surgery anxiety. J Adv Nurs. 2012;68(5):1014-1025. doi:10.1111/5.1365-
2648.2011.05801.x

26. Nigussie S, Belachew T, Wolancho W. Predictors of preoperative anxiety among surgical patients in Jimma university specialized teaching hospital,
South Western Ethiopia. BMC Surg. 2014;14:67. doi:10.1186/1471-2482-14-67

27. Deng X, Liang S, Li H, et al. A cross-sectional study to assess the difference in perception of day surgery information between patients and medical
staff in China. Patient Prefer Adherence. 2019;13:381-387. doi:10.2147/PPA.S196674

28. King A, Bartley J, Johanson DL, et al. Components of preoperative anxiety: a qualitative study. J Health Psychol. 2019;24(13):1897-1908.
doi:10.1177/1359105317709512

29. Classification of chronic pain. Descriptions of chronic pain syndromes and definitions of pain terms. Prepared by the international association for
the study of pain, subcommittee on taxonomy. Pain Suppl. 1986;3:S1-226.

30. Taenzer P, Melzack R, Jeans ME. Influence of psychological factors on postoperative pain, mood and analgesic requirements. Pain. 1986;24
(3):331-342. doi:10.1016/0304-3959(86)90119-3

31. James JE, Hardardottir D. Influence of attention focus and trait anxiety on tolerance of acute pain. Br J Health Psychol. 2002;7(Pt 2):149-162.
doi:10.1348/135910702169411

3440  "tes Drug Design, Development and Therapy 2024:18

Dove!


https://doi.org/10.1097/EJA.0b013e3283631751
https://doi.org/10.1186/s40001-018-0339-4
https://doi.org/10.1186/s40001-018-0339-4
https://doi.org/10.1186/s12888-020-02552-w
https://doi.org/10.1016/j.jpsychores.2018.05.012
https://doi.org/10.1016/j.jpsychores.2018.05.012
https://doi.org/10.1016/j.pec.2023.107864
https://doi.org/10.1007/s00540-012-1460-0
https://doi.org/10.1097/00000539-199603000-00002
https://doi.org/10.1016/j.jopan.2021.05.013
https://doi.org/10.1155/2016/3710312
https://doi.org/10.1016/S0304-3959(03)00252-5
https://doi.org/10.1016/S0304-3959(03)00252-5
https://doi.org/10.1155/2018/5050273
https://doi.org/10.1111/j.1365-2044.1995.tb06110.x
https://doi.org/10.1053/jpan.2002.31657
https://doi.org/10.1186/s13643-023-02202-8
https://doi.org/10.1097/MPH.0000000000002169
https://doi.org/10.1345/aph.1C088
https://doi.org/10.4103/0259-1162.172342
https://doi.org/10.2165/00003495-199346010-00008
https://doi.org/10.2147/TCRM.S304556
https://doi.org/10.1007/s40265-021-01544-8
https://doi.org/10.1093/bja/aew381
https://doi.org/10.1111/j.1365-2044.1972.tb08244.x
https://doi.org/10.1111/j.1365-2648.2011.05801.x
https://doi.org/10.1111/j.1365-2648.2011.05801.x
https://doi.org/10.1186/1471-2482-14-67
https://doi.org/10.2147/PPA.S196674
https://doi.org/10.1177/1359105317709512
https://doi.org/10.1016/0304-3959(86)90119-3
https://doi.org/10.1348/135910702169411
https://www.dovepress.com
https://www.dovepress.com

Dove Liang et al

32. Carr EC, Nicky Thomas V, Wilson-Barnet J. Patient experiences of anxiety, depression and acute pain after surgery: a longitudinal perspective.
Int J Nurs Stud. 2005;42(5):521-530. doi:10.1016/j.ijnurstu.2004.09.014

33. Inangil G, Cansiz KH. The effect of shotblocker on pain and patient satisfaction for spinal anesthesia: a randomized trial. Pain Physician. 2021;24
(1):E31-e36.

34. Reves JG, Fragen R, Vinik H, et al. Midazolam: pharmacology and uses. Anesthesiology. 1985;62(3):310-324. doi:10.1097/00000542-198503000-
00017

35. Li X, Tian M, Deng Y, et al. Advantages of sedation with remimazolam compared to midazolam for the removal of impacted tooth in patients with
dental anxiety. J Oral Maxillofac Surg. 2023;81(5):536-545. doi:10.1016/j.joms.2023.02.001

Drug Design, Development and Therapy Dove

Publish your work in this journal

Drug Design, Development and Therapy is an international, peer-reviewed open-access journal that spans the spectrum of drug design and development
through to clinical applications. Clinical outcomes, patient safety, and programs for the development and effective, safe, and sustained use of medicines
are a feature of the journal, which has also been accepted for indexing on PubMed Central. The manuscript management system is completely online

and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes
from published authors.

Submit your manuscript here: https://www.dovepress.com/drug-design-development-and-therapy-journal

Drug Design, Development and Therapy 2024:18 n kY in u Dove 3441


https://doi.org/10.1016/j.ijnurstu.2004.09.014
https://doi.org/10.1097/00000542-198503000-00017
https://doi.org/10.1097/00000542-198503000-00017
https://doi.org/10.1016/j.joms.2023.02.001
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Materials and Methods
	Ethics and Trial Registration
	Inclusion and Exclusion Criteria
	Randomization and Blinding
	Anesthesia Sedation Process
	Primary and Secondary Outcome
	Statistical Analysis

	Results
	Demographics of Study Participants
	Patient’s Expective VAS Score and Anxiety Score Before Spinal Anesthesia
	Patients Concerns About Spinal Anesthesia Before the Procedure
	Demographics of Participants Among Three Groups
	Comparison of Spinal Anesthesia Puncture-Related Pain Assessed by VAS Between Patient’s Expectation and Actual Pain
	Anxiety Score by APAIS Decreased After Spinal Anesthesia
	Spinal Anesthesia-Related Concerns Before and After the Procedure
	Hemodynamics Data and Adverse Events

	Discussion
	Preoperative Anxiety is Common in Patients Underwent Surgery and Anesthesia
	Patient’s Anxiety is Related with Pain
	Lidocaine-Prilocaine Cream with or Without Remimazolam Sedative Before Spinal Anesthesia Puncture Reduced Patient’s Pain and Decreased Their Anxiety Level

	Limitation
	Conclusion
	Data Sharing Statement
	Acknowledgments
	Author Contributions
	Disclosures

