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AIM: This study aims to analyze the effect of the preoperative use of butorphanol on patients who underwent percutaneous transforaminal
endoscopic discectomy (PTED), providing additional insights into the selection of an anaesthesia regimen for PTED.
METHODS: The medical records of 106 patients who underwent PTED in our hospital from February 2021 to May 2023 were selected
for retrospective analysis. The patients were divided into a reference group (n = 56; no preoperative medication) and a research group (n
= 50; preoperative intravenous butorphanol) based on whether they were using butorphanol. Moreover, the anaesthesia sedation effects
and pain levels at different moments in the two groups were compared.
RESULTS: The Ramsay Sedation Scale (RSS) scores of patients in the research group at Time (T) 1–4 were significantly higher than
those of the reference group (p < 0.001). At 6 h postoperatively, the numerical rating scale (NRS) scores were significantly higher
than preoperative scores in both groups (p < 0.001). The NRS scores of patients in the research group were significantly lower than
those of the reference group at 6 h postoperatively (p < 0.001). Central venous pressure (CVP) and heart rate (HR) levels in the study
group were significantly lower than those in the reference group at the T1–T4 stage, while percutaneous oxygen saturation (SpO2) was
significantly higher than that in the reference group (p< 0.05). However, no significant differences in respiratory rate and the incidence
of intraoperative adverse reactions were observed between the two groups (p> 0.05). A significant difference in Iowa Surgery Anesthesia
Satisfaction Scale (ISAS) scores exists between the two groups (p < 0.05).
CONCLUSIONS: The preoperative use of butorphanol in patients undergoing PTED may effectively enhance intraoperative sedation
and reduce postoperative pain.
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Introduction
The number of lumbar disc herniation (LDH) cases has been
increasing annually [1]. However, chronic low back pain
caused by degeneration or herniation of the lumbar discs
has a profoundly adverse impact on the daily life of a patient
[2]. Percutaneous transforaminal endoscopic discectomy
(PTED) is a major surgical procedure for the treatment of
LDH and has been used as an alternative to open discectomy
[3]. PTED is a minimally invasive technique that reduces
the use of general anaesthesia (GA), minimizes damage to
the surrounding soft tissues and paravertebral musculature,
accelerates wound healing time, reduces spinal instability,
and shortens the length of hospital stay [4]. Anaesthesia
methods commonly used for this procedure include GA and
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local anaesthesia (LA) [5]. LA allows communication be-
tween the surgeon and the patient to facilitate the assess-
ment of nerve damage through feedback (e.g., lower limb
movement), thereby ensuring a high level of safety [6]. In
addition, LA has minimal impact on respiratory and circu-
latory function whilst allowing for early mobility, thereby
significantly shortening recovery time, making it the pri-
mary method of anaesthesia [7]. However, intraoperative
pain is often encountered when resection is performed un-
der LA. In certain events that patients experience intolera-
ble pain, the procedure needs to be paused [8].
Butorphanol is a preoperative sedative analgesic with anti-
inflammatory activity and a synthetic agonist-antagonist
opioid analgesic that exerts analgesic and sedative effects
via κ-opioid receptors without dependence, while reduc-
ing emergence agitation (EA) [9,10]. These properties lead
us to hypothesize that the preoperative use of butorphanol
can mitigate pain in patients undergoing PTED. A random-
ized controlled trial has also found that 9.07 µg/kg of butor-
phanol was more effective than sufentanil in gastrointesti-
nal endoscopic sedation and significantly reduced recovery
time [11].
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The above-mentioned advantages of butorphanol offers us
fresh insights to investigate its capacity in further improving
surgical and anaesthesia outcomes by thoroughly exploring
and analyzing the effects of preoperative use of butorphanol
on patients undergoing PTED.

Information and Methods
General Information

Patients who underwent PTED at Tianjin Hospital of Tian-
jin University from February 2021 to May 2023 were se-
lected for the study. All patients were informed of all possi-
ble clinical outcomes of the different treatments and signed
a written informed consent. The study design was approved
by the ethics committee of Tianjin Hospital of Tianjin Uni-
versity (approval No.: 20240379). The study was con-
ducted in accordance with the latest edition of the World
Medical Association Declaration of Helsinki [12].
Number of patients recruited: 115 cases; Number of pa-
tients included: 106 cases; Grouping (and group names):
Research group (n = 50), Reference group (n = 56).

Inclusion and Exclusion Criteria
Inclusion Criteria
The inclusion criteria include the following: (1) normal car-
diopulmonary, hepatic and renal function and stable vital
signs; (2) normal coagulation function; (3) ineffective con-
servative treatment for more than 6 weeks; and (4) Amer-
ican Society of Anesthesiologists (ASA) classification of I
or II.

Exclusion Criteria
The exclusion criteria include the following: (1) hypersen-
sitivity to butorphanol or its components; (2) comorbid se-
vere circulatory and respiratory diseases; (3) lumbar spine
infection, tuberculosis and malignancy; (4) pregnancy and
breastfeeding; (5) history of lumbar spine surgery and psy-
chiatric disorders; and (6) spinal instability.

Methodology

An intraoperative monitor (model 8000A, Jiangsu Xinrui
Medical Technology Co., Ltd., Xuzhou, China) was used
for monitoring. The research group was given an intra-
venous injection of 20 µg/kg of butorphanol tartrate (spec-
ifications: 2 mL: 4 mg; Jiangsu Hengrui Pharmaceutical
Co., Ltd., Lianyungang, China) 10 min before the opera-
tion. The patients in the reference group were given 50 mg
flurbiprofen ester injection (State Pharmaceutical License:
H20183054; Specification: 5 mL: 50mg× 5 sticks; Wuhan
Daan Pharmaceutical Co., Ltd., Wuhan, China).
The patients were positioned prone for G-arm X-ray fluo-
roscopy (Geelin500-M, Hefei Jimai Intelligent Equipment
Co., Hefei, China) to determine the responsible segmental
body surface projection puncture point, puncture point from
the intervertebral space midline of 8–15 cm and the hori-

zontal line at an angle of 5°–10°. The specification was de-
cided by the attending surgeon according to the actual situa-
tion. Then, 1% lidocaine hydrochloride (national drug per-
mit: H32025054; specification: 5 mL: 0.1 g; Jiangsu Yuex-
ing Pharmaceutical Co., Ltd., Xinghua, China) was used
with 0.15% ropivacaine hydrochloride (national drug per-
mit: H20113463; specification: 10mL: 75mg; Hebei Yipin
Pharmaceutical Co., Ltd., Shijiazhuang, China). The mix-
ture, with a volume of 15–20 mL, was injected through the
puncture point into the anaesthetized skin and deep muscle
fascia layer by layer through the needle. Fluoroscopy was
performed to confirm the position of the needle tip in the
intervertebral foramen. Then, the guidewire was inserted,
and a surgical incision of approximately 1 cm was cut. The
surgical channel was expanded with a soft tissue dilation
tube and placed in the working trocar. The light source and
imaging systemwere connected. The spinal endoscope was
placed into the working trocar, and the lumbar spine tissue
structure was clearly exposed in the water medium. Under
the microscope, bipolar radiofrequency tip, nucleus pulpo-
sus forceps and visual annular sawwere used to clean up the
surgical field. The visual annular saw was used to perform
the upper articular eminence shaping according to the de-
gree of the upper articular eminence obstructing the view of
the vertebral canal in the operation. The working trocar was
adjusted, the protruding disc was exposed microscopically,
and the protruding nucleus pulposus and part of the annulus
fibrosus were removed. Then, the compression materials
on the ventral side of the nerve root and the intervertebral
foramen were explored and cleaned. The observations un-
der the microscope showed that the nerve root had fallen
back, the blood vessels on the surface were congested, and
the nerve root and the dural sac resumed autonomous pul-
sation. After no active bleeding was observed and deter-
mined, an absorbable haemostatic sponge was placed, the
spinal endoscope and working trocar were taken out, and
the working channel was closed. Finally, the skin was su-
tured. The surgical schematic is shown in Fig. 1.

Observation Indicators
Baseline Data Collection
The baseline data of the two groups, including gender, age,
body mass index (BMI), disease duration, ASA classifica-
tion and time of surgery, were collected and compared.

Comparison of Ramsay Sedation Scale Scores
The Ramsay Sedation Scale (RSS) [13] was used to eval-
uate the anaesthesia sedation of patients in the two groups
at different moments (T1: during positioning; T2: during
placement of the working trocars; T3: during the removal
of the medulla oblongata; and T4: upon completion of the
procedure). It allows a score from 1 to 6: 1 point for anxiety
and restlessness, 2 points for having a sense of disorienta-
tion and quiet cooperation, 3 points for being responsive
to commands, 4 points for being drowsy but responsive to
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Fig. 1. Schematic diagram of percutaneous transforaminal endoscopic discectomy (PTED) surgery. The figure was plotted using
BioRender (v2.0, BioRender Inc., Toronto, ON, Canada).

tapping between the eyebrows or loud auditory stimuli, 5
points for being drowsy and unresponsive to tapping be-
tween the eyebrows or loud auditory stimuli; and 6 points
for being drowsy and unresponsive to any stimuli. A score
of 1 indicates insufficient sedation, scores of 2–4 indicate
satisfactory sedation, and a score of 5 or 6 indicates overse-
dation.

Comparison of Physical Pain Levels
A numerical rating scale (NRS) [14] was used to evaluate
the preoperative and 6 h postoperative pain experienced by
patients in both groups. The patients were asked to describe
the intensity of pain by indicating a number from the range
of 0 to 10, with 0 indicating no pain, 0–3 mild pain, 3–7
moderate pain, >7 severe pain, and 10 severe pain.

Monitoring of All Vital Signs
Heart rate (HR), respiratory rate, central venous pressure
(CVP) and saturation of percutaneous oxygen saturation
(SpO2) were recorded before anaesthesia (T0), at the time
of puncture and positioning (T1), at the time of insertion of
the working trocar (T2), at the time of nucleus pulposus re-
moval (T3) and at the time of completion of the operation
(T4) in both groups.

Statistics on the Occurrence of Adverse Reactions
The data concerning the occurrence of bradycardia, intraop-
erative agitation, hypotension, respiratory depression, nau-
sea and vomiting in both groups were compared.

Anaesthesia Satisfaction Survey
After the patient was fully awakened, the patient’s level
of satisfaction with anaesthesia was investigated using the
Iowa Surgery Anesthesia Satisfaction Scale (ISAS) score
[15] questionnaire, which consists of 11 questions, each
with the six possible answers used in this study. The re-
sponses were rated on a scale ranging from –3 to +3. The
total score is the mean of the scores for the 11 questions. A
fully satisfied patient should score +3 on all questions (af-

ter the responses to the ‘negative’ questions were reversed).
The Cronbach’s alpha coefficient of the scale is 0.80, indi-
cating good internal consistency.

Statistical Methods
The collected data were analysed and processed using SPSS
26.0 software (64 bit; IBM, Armonk, NY, USA). The cat-
egorical variables were expressed as n (%), and Pearson’s
chi-square was used when the sample size was≥40 and the
theoretical frequency was T≥ 5. Continuity-corrected chi-
square was used when the sample size was≥40 but the the-
oretical frequency was 1 ≤ T < 5. If the sample size was
<40 or the theoretical frequency was T < 1, then Fisher’s
exact probability method needed to be used instead. The
Shapiro–Wilk test was used to determine whether the con-
tinuous variables conform to the normal distribution. For
the data that do not conform to the normal distribution of
the data, the median (interquartile range) was used; the
Mann-Whitney U test was used for inter-group compar-
isons. Repeated measures nonparametric tests was used to
analyze the clinical indicators at different moments in the
two groups of patients, and post hoc tests were carried out
using Bonferroni’s correction method. The difference was
statistically significant when p < 0.05.

Results
Comparison of the Baseline Information Between the Two
Groups
The baseline data of the two groups of patients were col-
lected and compared. The results showed that no significant
differences were found between these two groups in terms
of age, gender, BMI, duration of illness, salient point, etiol-
ogy, ASA classification and duration of surgery (p> 0.05).
A significant difference existed in terms of education and
place of residence between the two groups (p < 0.05). The
details are shown in Table 1.
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Table 1. Comparison of the baseline data between the two groups (n [%]), M [P25, P75].
Variable Research group (n = 50) Reference group (n = 56) χ2/Z p

Age (years) 56.00 (52.00, 62.00) 56.00 (52.00, 61.00) –0.154 0.878
Sex 0.026 0.871

Male 26 (52.00) 30 (53.57)
Female 24 (48.00) 26 (46.43)

BMI (kg/m2) 21.70 (20.70, 23.00) 21.80 (20.80, 22.51) –0.104 0.917
Duration of illness (months) 15.00 (11.00, 20.00) 16.00 (12.00, 19.00) –0.557 0.578
Etiology 0.172 0.918

Herniated lumbar disk 39 (78.00) 42 (75.00)
Lumbar spinal stenosis 9 (18.00) 11 (19.64)
Others 2 (4.00) 3 (5.36)

Salient point 0.092 0.955
L3-L4 8 (16.00) 10 (17.86)
L4-L5 23 (46.00) 26 (46.43)
L5-S1 19 (38.00) 20 (35.71)

ASA classification 0.132 0.716
Class I 39 (78.00) 42 (75.00)
Class II 11 (22.00) 14 (25.00)

Surgical duration (min) 76.00 (59.00, 85.00) 74.00 (57.00, 84.00) –0.237 0.813
Educational level 12.771 0.002

University 8 (16.00) 14 (25.00)
Middle school 37 (74.00) 23 (41.07)
Primary school and below 5 (10.00) 19 (33.93)

Location of residence 6.660 0.010
Municipalities 12 (24.00) 27 (48.21)
Countryside 38 (76.00) 29 (51.79)

ASA, American Society of Anesthesiologists; BMI, body mass index.

Table 2. Comparison of RSS scores at different moments between the two groups of patients (M [P25, P75], points).

Group n T1 T2 T3 T4
Fgroups/number of

measurements/interaction value

pgroups/number of
measurements/interaction value

Research group 50 2.00 (2.00,
3.00)

3.00 (2.00,
3.00)

2.00 (2.00,
3.00)

2.00 (2.00,
3.00)

111.23/5.86/1.79 <0.001/0.001/0.149

Reference group 56 2.00 (1.00,
2.00) ∗∗∗

2.00 (1.00,
2.00) ∗∗∗

2.00 (2.00,
2.00) ∗∗∗

2.00 (1.00,
2.75) ∗∗∗

RSS, Ramsay Sedation Scale. ∗∗∗ denotes p < 0.001.

Table 3. Comparison of pain levels at different moments between the two groups (M [P25, P75], points).
Group Preoperative 6 h postoperative Z p

Research group 3.00 (2.00, 4.00) 4.00 (3.00, 5.00) –5.684 <0.001
Reference group 3.00 (2.00, 4.00) 5.00 (4.00, 6.00) –7.762 <0.001
Z –1.645 –3.924
p 0.100 <0.001



500
Ann.Ital.C

hir.,96,4,2025

W
anlu

Ren,etal.

Table 4. Comparison of intraoperative vital sign indicators between the two groups of patients (M [P25, P75]).

Variable Group T0 T1 T2 T3 T4
Fgroups/number of measure-

ments/interaction value
p

CVP (mmHg)
Research group 6.80 (6.60, 7.23) 7.00 (6.70, 7.20) 10.35 (8.88, 11.33) 10.95 (9.48, 12.20) 9.05 (8.30, 10.53) 33.697/375.31/4.024 <0.001/<0.001/<0.05
Reference group 6.70 (6.30, 7.20) 7.50 (7.10, 7.90)∗∗∗ 11.30 (9.93, 12.55)∗∗ 11.40 (10.40, 12.75)∗ 9.70 (8.53, 10.80)∗

HR (cycles/min)
Research group 78.00 (71.00, 81.25) 84.00 (78.00, 89.00) 92.50 (84.75, 99.00) 101.50 (96.50, 107.25) 89.00 (82.50, 98.00) 41.97/199.22/7.27 <0.001/<0.001/<0.01
Reference group 74.00 (68.00, 80.50) 91.00 (87.00, 96.75)∗∗ 97.00 (88.75, 103.00)∗∗ 107.50 (96.00, 118.00)∗∗ 97.00 (89.00, 101.75)∗∗∗

SpO2 (%)
Research group 97.00 (96.00, 98.00) 94.00 (93.00, 96.00) 95.00 (94.00, 96.00) 93.50 (92.00, 94.25) 97.00 (95.00, 97.25) 195.58/171.49/18.14 <0.001/<0.001/<0.001
Reference group 97.00 (96.00, 98.00) 93.00 (92.00, 94.00) ∗∗∗ 92.00 (91.00, 93.00) ∗∗∗ 93.00 (92.00, 94.00) ∗∗ 93.50 (92.00, 95.00) ∗∗∗

Respiratory rate
(breaths/min)

Research group 16.00 (14.00, 19.00) 17.00 (15.00, 19.25) 19.00 (16.75, 20.00) 17.00 (15.00, 20.00) 16.00 (14.00, 18.00) 2.30/14.05/0.90 0.13/<0.001/0.47
Reference group 16.00 (14.00, 18.00) 19.00 (16.00, 20.00) 18.00 (16.25, 20.75) 17.00 (16.00, 18.75) 17.00 (14.00, 18.00)

CVP, central venous pressure; HR, heart rate; SpO2, percutaneous oxygen saturation; T0, recorded before anaesthesia; T1, at the time of puncture and positioning; T2, at the time of insertion of the working trocar; T3, at the
time of nucleus pulposus removal; T4, at the time of completion of the operation;∗indicates a significant difference between the groups at the same moment, p< 0.05; ∗∗indicates a significant difference between the groups
at the same moment, p < 0.01; ∗∗∗indicates a significant difference between the groups at the same moment, p < 0.001.
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Table 5. Comparison of the occurrence of intraoperative adverse reactions between the two groups (n [%]).

Group Bradycardia
Intraoperative
agitation

Low blood
pressure

Respiratory
depression

Nausea Vomiting Total incidence

Research group (n = 50) 1 (2.00) 0 0 0 1 (2.00) 1 (2.00) 6.00% (3/50)

Reference group (n = 56) 0 1 (1.79) 2 (3.57) 1 (1.79) 2 (3.57) 1 (1.79) 12.50% (7/56)

χ2 0.656

p 0.418

Comparison of RSS Scores

The two groups at different moments were collected and
analyzed. The results showed that the RSS scores of the
patients in the research group were significantly higher than
those of the reference group at T1–T4 (p < 0.001). These
data are demonstrated in Table 2.

Comparison of Pain Levels

The pain levels of the two groups of patients at differ-
ent moments were collected and compared. The results
showed no significant difference was found in the preoper-
ative NRS scores of these two groups (p> 0.05). However,
the surgical operation increased their pain levels. Thus, the
NRS scores of the patients in both groups were significantly
higher than the preoperative ones at 6 h after the operation
(p< 0.001). The NRS scores of the patients in the research
group were significantly lower than those of the reference
group at 6 h postoperatively (p < 0.001). These data are
presented in Table 3.

Comparison of Intraoperative Vital Sign Indicators

Regarding the indicators of intraoperative vital signs, we
found no significant differences between the two groups in
terms of CVP, HR, SpO2 and respiratory frequency at the
moment of T0 (p> 0.05). In comparison, CVP and HR lev-
els in the study group were significantly lower than those in
the reference group at the T1–T4 stage, while SpO2 was sig-
nificantly higher than that in the reference group (p< 0.05).
However, no significant difference was found between the
two groups in terms of respiratory frequency (p > 0.05).
These data are shown in detail in Table 4.

Occurrence of Intraoperative Adverse Reactions

Analyzed with SPSS software, the incidence of intraopera-
tive adverse reactions was lower in the research group than
in the reference group; however, this difference was not sta-
tistically significant (p > 0.05). These data are shown in
Table 5.

Anaesthetic Satisfaction

The ISAS scores of the two groups of patients do not con-
form to the normal distribution, as verified by SPSS soft-
ware. Thus, the data are expressed as M (P25, P75), with
the ISAS scores of the research group and the control group
as 1.00 (–1.00, 2.00) and 0.00 (–1.00, 1.00), respectively.

Comparisons indicate that a significant difference exists in
the ISAS scores between the two groups (Z = –2.295, p =
0.022).

Discussion
Fostering the development and adoption of minimally inva-
sive surgery is the current trend in the surgical field glob-
ally. Procedures using spinal endoscopic technology are
increasingly gaining traction among neurosurgeons world-
wide. Among them, PTED results in minimal damage and
has a wide range of indications for the treatment of inter-
vertebral discs, vertebral body and spinal canal diseases. It
is also the new spine surgery development trend and an im-
portant direction of development.
Despite significant advances in perioperative medicine, a
large proportion of patients still experience severe pain dur-
ing the perioperative period [16]. One study reported that
some patients undergoing PTED cannot tolerate the pain
during surgery, particularly during the fibrous ring and pos-
terior ligament repair [17]. The intense pain experienced by
patients undergoing this type of surgery can be caused by
the relatively large diameter of the intervertebral foramen
(approximately 8 mm). The foramen magnum may cause a
certain degree of compression of the nerve roots during the
procedure, which may be more pronounced, particularly in
middle-aged and elderly patients with decreased interverte-
bral height and narrow intervertebral spaces. Furthermore,
the surgery itself triggers a stress response in patients. This
stress response often exacerbates pain by affecting the lev-
els of various stress-related substances in the body (e.g.,
cortisol and malondialdehyde (MDA)).
Satisfactory intraoperative analgesia is essential for surgical
performance. PTED is performed around the nerve roots.
Therefore, patient consciousness and certain motor func-
tions must be maintained to minimize damage to the nerve
roots. General anaesthesia (GA) provides complete seda-
tion with analgesia, thereby preventing the patient from per-
ceiving and responding to neuro-injurious stimuli; thus, the
use of GAmay greatly predispose users to the risk of neuro-
logical complications [18]. However, the use of LA alone
may not necessarily results in good anaesthetic effect; in
particular, this form of anaesthesia is ineffective in con-
trolling pain caused by nerve root traction, trocar place-
ment and posterior longitudinal ligament stimulation, and
patients sometimes abandon the procedure because of in-
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tolerable pain [19]. Therefore, LA regimens are commonly
accompanied by higher dosage of opioid analgesia, which
increases the incidence of adverse reactions, such as nau-
sea and vomiting in the perioperative period [20]. Hy-
peralgesia refers to the measures taken before the start of
surgery to block the injury receptors and reduce postopera-
tive pain [21]. The results of one study confirmed the use
of suprapubic application of butorphanol combined with
ultrasound-guidedmultipoint block in knee arthroplasty can
maintain smooth intraoperative blood flow in patients with
good analgesic effects [22]. On the basis of the above stud-
ies, we hypothesized that the implementation of preoper-
ative butorphanol in patients undergoing PTED treatment
can lead to a good analgesic and sedative effect.
As shown in Table 1, no statistical difference exists between
the baseline data of the two groups of patients except for
the level of education and place of residence (p > 0.05).
This study aims to explore the effect of different anaesthesia
management protocols on patients who underwent PTED.
The level of education and the place of residence of the two
groups are not direct determinants. Thus, their variability
does not have any effect on the results of the study. The
RSS scores of patients in the research group were signifi-
cantly higher than those of the reference group at T1–T4 (p
< 0.001). This finding is presumed to be due to the fact that
butorphanol, in the presence of µ-receptors in vivo without
the µ-receptor agonists, prevents nociceptive impulse con-
duction by mainly agonizing the κ-receptor and hyperpo-
larizing the membrane potential through the mechanism of
G-protein coupling. This scenario leads to a reduction in the
release of metamorphic neurotransmitter, such as substance
P. It also allows the postsynaptic membrane to hyperpolar-
ize. In the case of µ- and δ-receptors, the dose-dependent
analgesic and sedative effects at the spinal level are min-
imal. In the case of µ-receptor agonists, butorphanol an-
tagonizes µ-receptors whilst agonizing κ-receptors to pro-
vide analgesia and sedation. As a result, side effects such as
respiratory depression at µ-receptors are reduced or elimi-
nated. This finding is similar to the findings of Reed et al.
[23].
Our results also showed that the use of preoperative butor-
phanol can result in a good analgesic effect, as shown in
Table 3, where the 6-h postoperative NRS score for the re-
search group was significantly lower than that of the ref-
erence group (p < 0.001), because butorphanol can reduce
the area of myocardial infarction through the action of κ-
opioid receptor and adenosine triphosphate–sensitive potas-
sium channels. Butorphanol can also reduce the production
of myocardial MDA. MDA is a marker of oxidative stress,
and elevated levels of MDA are usually accompanied by
the onset and development of pain; thus, the effective inhi-
bition of MDA production is conducive to the reduction of
physical pain. Similar results were reported by Calapai et
al. [24].

Regarding the occurrence of intraoperative adverse reac-
tions, the incidence of intraoperative adverse reactions in
patients receiving the butorphanol anaesthesia regimen was
not significantly different from the incidence in the refer-
ence group, most likely attributed to the small sample size
in the current study since the sample size directly affects
the validity of the statistical test. Even if real differences
existed, they might not be detected by the statistical test be-
cause of the low statistical efficacy. Furthermore, some un-
controlled confounding factors in this retrospective study
may have affected the results, thereby masking the true
between-group differences.
Perioperative anaesthesia services, including perioperative
assessment for identifying the risk factors associated with
anaesthesia and the surgery, choosing of the type of anaes-
thesia, and predicting the possible outcomes, are crucial.
Being satisfied with perioperative anaesthesia services is
defined as the degree to which the patient’s expectations
are met [25]. The results of the current study showed that
the surgical anaesthesia satisfaction of the patients in the
research group was significantly higher than that of the ref-
erence group (p< 0.05), mainly attributed to butorphanol’s
potent analgesic and sedative effects in the research group.
Our analysis revealed that the preoperative use of butor-
phanol results in remarkable analgesic and sedative effect,
which helps alleviate patients’ pain and discomfort caused
by surgical operations, thereby improving their comfort and
satisfaction. This outcomewas confirmed in a study byGuo
et al. [26].
Several limitations of this study should be acknowledged.
Firstly, given the fact that it is a retrospective analysis, in-
terpretation of the results could be affected by the quality
of the data, bias or confounding effects, as well as the diffi-
culty of controlling for all confounding factors, which may
lead to biased results. In addition, the small sample size
in this study lowers the chances of detecting true existence
of the observed effect, compromising the intrinsic validity
of the study and therefore the extrapolation of the results.
In light of this limitation, subsequent studies could adopt a
randomized controlled trial design and bigger sample size
in order to improve the validity and reliability of the results.

Conclusions
The use of preoperative butorphanol is beneficial for pa-
tients undergoing PTED surgery. Its application enhances
anaesthetic and sedative effects while mitigating postopera-
tive pain. This study provides insights into developing bet-
ter anaesthesia protocols for PTED.
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