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Abstract: Objective To observe the effects of combining intravenous pump infusion of different doses of dexmedetomidine on
acute and chronic pain, sedation, analgesic use, and adverse drug reactions in patients undergoing ropivacaine caudal block
anesthesia for anorectal surgery. Methods A total of 96 patients scheduled for elective anorectal surgery in the Department of
Anorectal Surgery, Xi'an Affiliated Hospital of Shaanxi University of Chinese Medicine from July 2021 to July 2023 were selected.
According to a random number table method, patients were divided into Group A (n=32), Group B (n=32), and Group C (n=32).
All three groups underwent ultrasound- guided caudal block anesthesia. Group A received an intravenous pump infusion of 50
mL of 0.9% sodium chloride injection. Group B received an intravenous pump infusion of dexmedetomidine 0.5 pg/kg (diluted
to 50 mL with 0.9% sodium chloride injection). Group C received an intravenous pump infusion of dexmedetomidine 1 pg/kg
(diluted to 50 mL with 0.9% sodium chloride injection). The mean arterial pressure (MAP), heart rate, sedation status, and pain
status at different time points were compared among the three groups. The use of analgesic drugs and adverse drug reactions
were recorded. A 6-month postoperative follow-up was conducted to record the incidence of chronic post- surgical pain (CPSP).
Results The time effect, between-group effect, and interaction effect on intraoperative MAP and heart rate levels at different
time points were statistically significant in all three groups (P<0.01). Pairwise comparisons showed that the fluctuations in MAP
and heart rate levels in Group C were smaller than those in Group A and Group B, respectively (P<0.05). The time effect,
between-group effect, and interaction effect on postoperative Visual Analogue Scale (VAS) scores at rest and during movement
were statistically significant in all three groups (P<0.01). The VAS scores of Group C were lower than those of Group A and
Group B, respectively (P<0.05). The time effect, between-group effect, and interaction effect on postoperative Ramsay Sedation
Scale (RSS) scores were statistically significant in all three groups (P<0.01). Pairwise comparisons showed that the RSS scores of
Group C were higher than those of Group A and Group B, respectively (P<0.05). There was a statistically significant difference
in the time to first postoperative analgesic administration among the three groups (P<0.05); Group C was superior to Group B
and Group A (P<0.05), and Group B was superior to Group A (P<0.05). There was a significant difference in the number of
postoperative analgesic administrations among the three groups (£=33.912, £<0.01). No significant difference was observed in
the total incidence of adverse drug reactions among Group A, Group B, and Group C [31.25% (10/32) vs 18.75% (6/32) vs 31.25%
(10/32), ¥= 1.688, P=0.430]. There was a statistically significant difference in the incidence of CPSP at 6 months postoperatively
among Group A, Group B, and Group C [19.35% (6/31) 15 3.13% (1/32) vs 0, ¥*=9.915, P=0.007]. Compared with Group A, Group
C had a lower incidence of CPSP (P<0.05). Conclusion Compared with a low dose, a high dose of dexmedetomidine combined
with ropivacaine caudal block can maintain stability in MAP and heart rate levels during anorectal surgery better, provide better
postoperative sedation, have a significant effect on postoperative acute pain, prolong postoperative analgesia duration, and
result in less CPSP.
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Anorectal diseases are common and frequently
encountered clinical conditions, with surgical intervention
being the primary treatment modality currently [1]. The
perianal region is densely innervated with nerves and
blood vessels, rendering the sensory nerves exceptionally
sensitive. Postoperative pain often causes severe
discomfort to patients, not only interfering with normal
defecation function but also potentially leading to
increased heart rate in elderly patients and raising the risk
of cardiovascular and cerebrovascular complications [2-3].
The severity and duration of postoperative pain are closely

associated with anesthesia techniques, anesthetic agents,
and their dosages [4].

Caudal block anesthesia is widely used in anorectal
surgeries due to its simplicity of operation, minimal
invasiveness, and cost-effectiveness [5]. Ropivacaine, a
commonly used amide-type local anesthetic, possesses the
characteristic of differential sensory and motor nerve
blockade. Compared to other agents in its class,
ropivacaine exhibits lower toxicity to the cardiovascular
and nervous systems [6-7]. However, when used alone, its
analgesic duration is relatively short, and the analgesic
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effect may not be comprehensive, often resulting in
unsatisfactory postoperative pain relief.

Dexmedetomidine is a highly selective a2-adrenergic
receptor agonist that can enhance the efficacy of local
anesthetics in peripheral nerve blocks. It not only shortens
the onset time of local anesthetics but also prolongs
postoperative analgesia [8-10]. Currently, the combination
of ropivacaine and dexmedetomidine has been applied in
clinical surgical anesthesia. However, reports on the
impact of dexmedetomidine choice in caudal block
anesthesia on acute and chronic pain after anorectal
surgery are relatively scarce [11]. Therefore, this study
aims to investigate the effects of caudal block anesthesia
with ropivacaine combined with different doses of
dexmedetomidine on acute and chronic pain after anorectal
surgery, providing a reference for formulating clinical
anesthesia plans for anorectal surgeries.

1 Data and Methods
1.1 General Data

Ninety-six patients scheduled for elective anorectal
surgery in the Department of Proctology at Xi'an Hospital
of Traditional Chinese Medicine from July 2021 to July
2023 were selected.

Inclusion criteria: (1) Age > 18 years and < 65 years;
(2) American Society of Anesthesiologists (ASA) physical
status classification I-II [12]; (3) First-time recipients of
anorectal surgery; (4) Informed consent obtained from the
patient or their family.

Exclusion criteria: (1) Presence of severe underlying
diseases; (2) Suffering from immunodeficiency diseases;
(3) Allergy to the drugs used in this study; (4) Women who
are pregnant or lactating; (5) Suffering from psychiatric
disorders; (6) Having neurovascular injuries; (7) Infection
present in the caudal block area.

This study was approved by the Ethics Committee of
Xi'an Hospital of Chinese Medicine (Ethics Approval No.
LL0661).

Sample size calculation: Setting 0=0.05, f=0.10, two-
sided test, Us=1.96, 7=0.30, 0=0.1, the sample size per
group n =(Ux)*m(1-7)/0> = 80.67 = 81. Considering a
dropout rate of approximately 15%, the actual total sample
size N = 95.29 = 96. Patients were divided into groups A,
B, and C using a random number table, with 32 patients in
each group. There were no statistically significant
differences among groups A, B, and C in terms of age,
gender composition, body mass index (BMI), ASA
classification, caudal block time, and surgery time
(P>0.05). See Table 1.

Tab.1 Comparison of general data among three groups ( X =s)

Group Case Age (years) (h?/;l:g::e) BMI (kg/m?) % Sacral block time (min) Surgery time (min)
Group A 32 44.27+12.35 17/15 22.71+£2.24 16 16 6.69+1.73 32.86+15.21
Group B 32 45.36+£12.94 13/19 23.17+£2.03 18 14 6.81+1.88 32.79+15.34
Group C 32 44.61£11.89 15/17 23.36+2.18 19 13 6.77+1.76 33.41+16.07
F/y? value 0.043 1.004 0.509 0.590 0.025 0.010

P value 0.988 0.605 0.677 0.745 0.995 0.999

1.2 Anesthesia Method

Three groups received the following treatment 15
minutes before sacral block:

Group A: Patients received an intravenous infusion of
50 mL of 0.9% sodium chloride injection.

Group B: Patients received an intravenous infusion of
dexmedetomidine  hydrochloride injection (Jiangsu
Yangtze River Pharmaceutical Group, batch No.:
H20183219, 2 mL: 0.2 mg) at 0.5 pg/kg, diluted to 50 mL
with 0.9% sodium chloride injection.

Group C: Patients received an intravenous infusion of
dexmedetomidine hydrochloride injection at 1 ug/kg,
diluted to 50 mL with 0.9% sodium chloride injection.

Caudal block anesthesia: All patients underwent
routine preoperative fasting. Upon entering the operating
room, they were given oxygen via face mask, and vital
signs were monitored. Prior to performing the caudal block,
400 mL of lactated Ringer's solution was preloaded via an
intravenous cannula for volume expansion.

All patients were placed in the left lateral position for
the caudal block. When in the lateral position, the back was
arched posteriorly, knees drawn towards the abdomen, a
small pillow placed under the hips, and legs slightly apart.
The position of the coccyx tip was palpated first, followed

by verification of the equilateral triangle structure formed
by the apex of the sacral hiatus and the sacral cornua using
color ultrasound.

After standard aseptic preparation and draping, a 22-
gauge needle was used to penetrate the sacrococcygeal
ligament and enter the sacral hiatus space. After
confirming loss of resistance and absence of blood or
cerebrospinal fluid upon aspiration, 20 mL of 0.5%
ropivacaine hydrochloride injection (Shandong Ruiyang
Pharmaceutical Co., Ltd., batch No.: H20183152, 10 mL:
100 mg) was slowly injected. Communication was
maintained with the patient during drug injection, and
patient responses were closely monitored.

The rescue analgesic for all patients postoperatively was
parecoxib sodium 20 mg intravenously.

1.3 Observation Indicators

1.3.1 Hemodynamic Monitoring

Intraoperative mean arterial pressure (MAP) and
heart rate were recorded for the three groups at the
following time points: before anesthesia (T0), immediately
after block (T1), 30 minutes after block (T2), and 1 hour
postoperatively (T3). All assessments were performed by
the same anesthesiologist (blinded).
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1.3.2 Postoperative Sedation Assessment

Sedation levels in the three groups were assessed at 4
hours (T4), 12 hours (T5), 24 hours (T6), and 48 hours (T7)
postoperatively using the Ramsay Sedation Scale (RSS)
[13]. Patients were scored based on clinical state: 1 point:
anxious, agitated, or restless; 2 points: cooperative,
oriented, or tranquil; 3 points: asleep, responsive to
commands; 4 points: asleep, responsive to light glabellar
tap or loud auditory stimulus; 5 points: asleep, responsive
only to noxious stimuli such as firm pressure; 6 points:
asleep, unresponsive to any stimulus. A score of 1
indicated inadequate sedation, scores 2-4 indicated
appropriate sedation, and scores 5 or 6 indicated
oversedation. All assessments were performed by the same
anesthesiologist (blinded).

1.3.3 Postoperative Pain Intensity Assessment (Primary
Endpoint)

Visual Analogue Scale (VAS) score at rest and during
movement [14]: VAS assessment at rest and during
movement was performed for the three groups at T4, TS,
T6, and T7. All assessments were performed by the same
attending physician (blinded).

1.3.4 Analgesic Usage

The time to first rescue analgesic request
postoperatively and the number of patients requiring
rescue analgesics, as well as the frequency of rescue
analgesic use within 24 hours, were recorded for the three
groups. All assessments were performed by the same
attending physician (blinded).

1.3.5 Adverse Drug Reactions

The occurrence of adverse reactions such as
nausea/vomiting, bradycardia, pruritus, hypotension, and
excessive sedation was recorded for the three groups. All
assessments were performed by the same attending
physician (blinded).

1.3.6 Assessment of Chronic Post-Surgical Pain (CPSP)
(Secondary Endpoint)

Follow-up via hospital review or telephone was
conducted to record the incidence of CPSP at 6 months
postoperatively in the three groups.Criteria for CPSP:

New-onset pain in or near the surgical area persisting for
more than 1 week at 6 months postoperatively, with a VAS
score > 3, was diagnosed as CPSP. All assessments were
performed by the same attending physician (blinded).

1.4 Statistical Methods

Data analysis was performed using SPSS 26.0
statistical software. Normally distributed measurement
data are expressed as X =+s. Intergroup comparisons were
performed using one-way ANOVA. Comparisons across
different time points were performed using repeated
measures ANOVA, with pairwise comparisons conducted
using the LSD-t test. Count data are expressed as number
(percentage) and compared using the chi-square test. The
frequency of rescue analgesic use among the three groups
was compared using the Kruskal-Wallis H test, with
pairwise comparisons conducted using the Mann-Whitney
U test. A P value < 0.05 was considered statistically
significant.

2 Results

2.1 Comparison of Intraoperative Hemodynamic
Changes Among Three Groups

For mean arterial pressure (MAP) and heart rate (HR)
levels at different intraoperative time points, the time effect,
group effect, and group-by-time interaction effect were all
statistically significant (P<0.01). Pairwise comparisons
revealed that Group C exhibited smaller fluctuations in
MAP and HR levels. See Table 2.

2.2 Comparison of Postoperative VAS Scores at
Resting and Motion Among Three Groups

For VAS scores at resting and motion at different
postoperative time points, the time effect, group effect, and
group-by-time interaction effect were all statistically
significant (P<(0.01). Pairwise comparisons showed that
VAS scores were lower in Group C (P<0.05). See Table 3.

Tab.2 Comparison of MAP and heart rate at different time points during surgery in three groups (n=32, x£5)

Group MAP (mmHg) HR (times/min)

TO T1 T2 T3 TO T1 T2 T3
Group A 78.35+£7.63  86.26+7.48° 76.16£7.02°  78.40+6.82° 65.82+6.74  70.58+£7.02*  76.47£6.81®  70.38+6.25%
Group B 79.76£7.71  83.51+£6.89*  77.4246.83%4  78.4616.51° 65.79+6.81 68.39+£6.97  71.33+6.50 69.19+7.06
Group C 78.41£7.60  82.68+£6.92*  76.504£7.13%  77.5346.95° 66.05+6.78  68.13+7.12  70.69+6.912d 67.37+7.14
Fltime/ group/interaction Value 15.449/23.610/19.824 18.353/26.571/34.643
P time/ group/interaction Value <0.001/<0.001/<0.001 <0.001/<0.001/<0.001

Note: Compared with T0,2P<0.05; Compared with T1,>P<0.05; Compared with T2, °P<0.05;Compared with Group A, ¢P<0.05.

Tab.3 Comparison of VAS scores between three groups of postoperative resting motion at different times (7=32, point, xs)

Group Resting Motion

T4 TS5 T6 T7 T4 TS5 T6 T7
Group A 2.84+1.94 2.53+1.89 2.33+1.80 1.75+1.722 3.26+2.01 3.45+1.84 3.28+1.81 2.89+1.65
Group B 2.31£1.67 1.83+1.36 1.38+1.274 1.26+1.06* 2.63+1.66  2.92+1.57 2.67+1.54 2.15+1.33>
Group C 1.85+1.534 1.80+1.50 1.36+1.25¢ 0.950.712bd 2.61£1.64  2.89+1.59  2.43+£1.514 1.741.2120xd
Flime/ group/interaction value 23.725/30.261/35.814 17.594/28.823/34.201
P time/ group/interaction Value <0.001/<0.001/<0.001 <0.001/<0.001/<0.001

Note: Compared with T4, 2P<0.05; Compared with T5, ®P<0.05; Compared with T6, °P<0.05; Compared with Group A, 4P<0.05.
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2.3 Comparison of Postoperative RSS Scores
Among Three Groups

For postoperative Ramsay Sedation Scale (RSS) scores,
the time effect, group effect, and group-by-time interaction
effect were all statistically significant (P<0.01). Pairwise
comparisons indicated that RSS scores were higher in
Group C (P<0.05). See Table 4.

2.4 Comparison of Postoperative Analgesic Use
Among Three Groups

There was a statistically significant difference in the
time to first rescue analgesia among the three groups (F =
178.640, P<0.01). Compared to Group A, the time to first
rescue analgesia was longer in Group B and Group C
(P<0.05); furthermore, the time was significantly longer in
Group C than in Group B (P<0.05).The difference in the
frequency of rescue analgesia among the three groups was
also statistically significant (£<0.01). The frequency in
Group A was higher than those in Group B and Group C
(Z2=3.992, P<0.01; Z=5.468, P<0.01), while no significant
difference was observed between Group C and Group B
(Z=1.834, P=0.067). See Table 5.

2.5 Adverse Drug Reactions Among Three Groups

There was no statistically significant difference in the
overall incidence of adverse drug reactions among Groups
A, B, and C (*=1.688, P=0.430). See Table 6.

2.6 Occurrence of CPSP Among Three Groups

In Group A, one patient was lost to follow-up and
excluded, leaving 31 cases; no patients were lost to follow-
up in Groups B or C. At 6 months postoperatively, the
incidence of CPSP in Groups A, B, and C was 19.35%
(6/31), 3.13% (1/32), and 0, respectively, with a
statistically significant difference among the three groups
(*=9.915, P=0.007). Compared to Group A, the incidence
of CPSP was lower in Group C (P<0.05); however, no
statistically significant difference was found between
Group B and Group C (P>0.05).

Tab.4 Comparison of Ramsay sedation scores among three
groups after surgery (n=32, point, x+s)

Group T4 T5 T6 T7
Group A 1.53+0.42  1.8240.36*  2.03+0.40% 2.33+0.36%°
Group B 2.2440.36%  2.48+0.45¢  2.36+0.42¢  2.39+0.35
Group C 2.46+0.38%  2.69+0.41%  2.58+0.43%  2.38+0.37
F time/ group/ interaction 28.716/39.641/37.594

value

P time/ group/ interaction

<0.001/<0.001/<0.001
value

Note: Compared with T4, 2P<0.05; Compared with T5, ®P<0.05; Compared
with T6, °P<0.05; Compared with Group A, P<0.05; Compared with Group
B, ¢P<0.05.

Tab.5 Use of postoperative analgesics in three groups (n=32)

Time of first postoperative Number of additional analgesics

Group analgesic addition (case)

(min, x+s) 0 1 time 2 times
Group A 348.21+74.30 6 21 5
Group B 608.62+69.192 22 9 1
Group C 820.48+90.04° 28 4 0
F/H value 178.640 33912
P value <0.001 <0.001

Note: Compared with Group A, *P<0.05; Compared with Group B, *P<0.05.

Tab.6 Comparison of adverse reactions of three groups of drugs[n=32,case(%)]

Group Nausea and vomiting Bradycardia Itchy Skin Hypotension Excessive Sedation Total Incidence Rate (%)
Group A 7(21.88) 1(3.13) 1(3.13) 1(3.13) 0 31.25
Group B 3(9.38) 2(6.25) 0 0 1(3.13) 18.75
Group C 5(15.63) 2(6.25) 1(3.13) 0 2(6.25) 31.25
2’ value 1.688
P value 0.430

3 Discussion

Postoperative pain is a common complication
following anorectal surgery. Its occurrence is primarily
related to surgical trauma, inflammatory responses at the
wound site, and spasms of the anal sphincter [15-16]. The
choice of anesthetic agents is crucial for the clinical
management of both acute and chronic postoperative pain.
Ropivacaine, as a new long-acting amide local anesthetic,
has become the preferred local anesthetic for caudal block
anesthesia due to its minimal impact on the circulatory and
respiratory systems and its lower risk of toxic reactions
[17-18]. Since caudal block typically involves a single
injection, its duration of action is relatively short, often
necessitating combination with other drugs to prolong the
effect. Dexmedetomidine belongs to the imidazole class of
compounds and possesses multiple pharmacological
effects, including sedation, analgesia, maintenance of
hemodynamic stability, and attenuation of stress responses

[19-20]. Relevant studies indicate that dexmedetomidine
exhibits a synergistic analgesic effect with ropivacaine,
potentially reducing the required dosage of ropivacaine
[21-22]. However, whether the chosen dose of
dexmedetomidine influences postoperative pain requires
further investigation. This study analyzed the effects of
caudal block anesthesia with ropivacaine combined with
different doses of dexmedetomidine on acute and chronic
pain after anorectal surgery.

The results of this study showed that compared to Group
A, Group B and Group C exhibited smaller fluctuations in
hemodynamic parameters before and after surgery.
Furthermore, compared to Group A, the RSS scores at T4,
T5, and T6 were higher in Group B and Group C. This
indicates that dexmedetomidine can help maintain
hemodynamic stability and provides good sedative effects
following anorectal surgery under caudal block anesthesia.
The reason for this is that when dexmedetomidine initially
enters the bloodstream, its concentration is relatively high.
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It acts on o2-adrenergic receptors on vascular smooth
muscle, causing vasoconstriction and a consequent rise in
blood pressure. As the drug's effect continues, o2-
adrenergic receptors in the medullary center are activated,
reducing the release of norepinephrine within the central
nervous system, thereby lowering sympathetic nerve
activity, leading to decreased blood pressure and heart rate.
This finding aligns with the research results of Zheng et al.
[23]. Additionally, dexmedetomidine activates a2
receptors in the locus coeruleus of the brainstem, promotes
the expression of y-aminobutyric acid (GABA) receptors
in the central nervous system, and facilitates the
hyperpolarization of noradrenergic neurons, effectively
achieving its sedative effect [24]. Comparative analysis
revealed that the sedation scores in Group C were
significantly higher than those in Group B, suggesting that
appropriately increasing the dose of dexmedetomidine can
enhance the sedative effect.

This study analyzed changes in postoperative VAS
scores at rest and during movement. The results suggest
that the combination of dexmedetomidine and ropivacaine
can effectively alleviate patients' acute postoperative pain.
It was also found that this combination can prolong the
duration of analgesia and reduce the need for postoperative
rescue analgesics, with a higher dose of dexmedetomidine
providing better analgesic efficacy. The reason for this is
analyzed as follows: Dexmedetomidine binds to
presynaptic a2 receptors on neurons in the dorsal horn of
the spinal cord, inhibiting the release of norepinephrine.
Simultaneously, it activates postsynaptic a2 receptor-
mediated G-proteins, opening potassium ion influx
channels. Both actions promote cellular hyperpolarization,
thereby blocking the transmission of pain signals [25-26].
A higher dose of dexmedetomidine can more fully occupy
these receptors, thereby strengthening the inhibition of
pain signals. On the other hand, dexmedetomidine may
also exert analgesic effects through peripheral mechanisms
by inhibiting hyperexcitability of peripheral neurons and
reducing the release of inflammatory mediators.
Particularly at higher doses, dexmedetomidine may have
stronger anti-inflammatory and analgesic effects in the
peripheral nervous system, further extending the duration
of postoperative analgesia [27].

Furthermore, in this study, the incidence of CPSP at
6 months postoperatively was lower in Group B and Group
C compared to Group A, indicating that dexmedetomidine
may help reduce the occurrence of chronic pain after
anorectal surgery. This is likely because preemptive
analgesia can attenuate the intensity of painful stimuli to
peripheral nociceptors, thereby reducing the sensitivity of
both peripheral and central nervous systems. However, this
study is limited by its relatively small sample size and short
follow-up duration. Future research should expand the
sample size and extend the follow-up period to further
investigate the role of dexmedetomidine in managing
chronic pain after anorectal surgery.

The results of this study also showed that the
incidence of excessive sedation in Group C was slightly
higher than in the other two groups. This is related to the

fact that at higher concentrations, dexmedetomidine
enhances its agonistic effect on a2-adrenergic receptors,
excessively inhibiting the release of norepinephrine. This
mechanism leads to a significant reduction in sympathetic
nervous system excitability, shifting the dynamic balance
between wakefulness and sleep towards deeper sedation.
This suggests that in the anesthetic management of
anorectal surgery, clinicians must fully consider the
relationship between analgesic needs and sedation risks.
Developing individualized dosing regimens and
implementing continuous dynamic monitoring can help
achieve an optimal balance between sedation depth and
safety. Additionally, there was no statistically significant
difference in the overall incidence of adverse reactions
among the three groups. This result indicates that caudal
block anesthesia with dexmedetomidine combined with
ropivacaine has a favorable safety profile in the treatment
plan for patients with postoperative pain after anorectal
surgery.

In summary, caudal block anesthesia with dexme-
detomidine combined with ropivacaine demonstrates sig-
nificant efficacy in patients after anorectal surgery. It not
only helps maintain hemodynamic stability but also exhib-
its good sedative effects. It is particularly effective against
acute postoperative pain, reduces the frequency of
postoperative rescue analgesic use, and shows a high safety
profile. Within this combination, a higher dose of dexme-
detomidine appears to offer superior effects.
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DK AN [F]5R i A SEFE K e BR A5 2 Wk DA Bk B e
XTI A i Mg P ) Vi

R, R4, FEHF, FLTAH', IHFR?
L BRVGH B2 RAFVE LM B R B PO h B EEBERRBR,  BRVE P94 710021 ;
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ME: BR  OUWEAEALN T AR % WR PRI B BRI b L 30645 0 R R R AN [R50 A G FE K X f 3 At vk
I R BUR 25 0 S O S 2N R B RS20 . Foik R4 2021 4F 7 F 52 2023 4F 7 H BEVY R 2 R 05 %%
W B2 e AT R RHISCTA BRI TR AR 19 B 96 1], 2 MR BHAIL AU 20 FB 38 0 A4 (n=32) B 40 (n=32) I
CH(n=32), =HITEMA TS T ATHEE B RREE, A 285K 1 0.9% S ALANTE B 50 mLL; B 4144 T8 kR i
F B E 0.5 pe/kg (1 0.9% S AL AN VL SRR B 2 50 mL) s C 424 TR KR A S4B 1 pe/kg (171 0.9%
SALEFE SRR 2 50 mL) o R — 4 B AR B AP 3 kR (MAP) (03 BTG DL AR 0L, et iR
FHU 2500 IS O S 25N RO, RS 64~ H BT , Geit i@t AR S5 9508 (CPSP) R AL, &R —dARP
MAP F1CZ2 (8 B[RO0 28 (B R0 e 58 B A50NE , B9 G it L (P<0.01) 5 T 19 L4, C 240 MAP L0 3Rk Pk 8
SEAVNT AR B (P<0.05) . —HARGEHEARE B3PS SEBAIIE 53 (VAS TE43) B RIZN | 20 IR0 K
BEH RN, IR Giit 2 5 L (P<0.01) ; C24H VASIF43 43 I T A ZHA B 2H (P<0.05) . = #HRJ5 Ramsay HH# &= 3%
(RSS) T4 i[RI 5N A (RIS B 38 BRI , 448 Bei 2778 L (P<0.01) s I L3, C 4 RSS V4343 il s T A 41 A
B2 (P<0.05) . —ZHAJG & UGB MR 250 B 1Y Hi , 2 78 Geit 248 L (P<0.05) ; H CALF BAFI AL (P<
0.05) ,BAE T AZH(P<0.05) . —4LBINEUR A REZE R A ST E L (2=33.912,P<0.01) . A4l .BAFICH
YIS RN B R AR A 22 R IR 8 L [31.25%(10/32) vs 18.75%(6/32) vs 31.25%(10/32), x¥'=1.688, P=
0.430], AZL BRI CHIARJS 617 1 CPSP £ AR 25 HAT G124 5 X [19.35%(6/31) vs 3.13%(1/32) vs 0, x'=
9.915,P=0.007]; 5 A41AIH, C 4% CPSP & AR R (P<0.05) . £Ei8 SCHHE M FL , mAlHE A Bk e s %
Wk DRI SR/ BEL T JRR I B RE A T R B AR MAP IO ZRK - BRR 2 , AR R BTEVSCR 4, SRR 25
RO BRSO S BUR AT ], CPSP &A=/

KR A AR s BURRIA; BUEBHHAT ; 1B T A B U2
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Chinese Medicine from July 2021 to July 2023 were selected. According to a random number table method, patients
were divided into Group A (n=32), Group B (n=32), and Group C (n=32). All three groups underwent ultrasound-
guided caudal block anesthesia. Group A received an intravenous pump infusion of 50 mL of 0.9% sodium chloride
injection. Group B received an intravenous pump infusion of dexmedetomidine 0.5 pg/kg (diluted to 50 mL with 0.9%
sodium chloride injection ). Group C received an intravenous pump infusion of dexmedetomidine 1 wg/kg (diluted to 50
mL with 0.9% sodium chloride injection). The mean arterial pressure (MAP) , heart rate, sedation status, and pain
status at different time points were compared among the three groups. The use of analgesic drugs and adverse drug
reactions were recorded. A 6-month postoperative follow-up was conducted to record the incidence of chronic post-
surgical pain (CPSP). Results The time effect, between-group effect, and interaction effect on intraoperative MAP and
heart rate levels at different time points were statistically significant in all three groups (P<0.01). Pairwise comparisons
showed that the fluctuations in MAP and heart rate levels in Group C were smaller than those in Group A and Group B,
respectively (P<0.05). The time effect, between-group effect, and interaction effect on postoperative Visual Analogue
Scale (VAS) scores at rest and during movement were statistically significant in all three groups (P<0.01). The VAS
scores of Group C were lower than those of Group A and Group B, respectively (P<0.05). The time effect, between -
group effect, and interaction effect on postoperative Ramsay Sedation Scale (RSS) scores were statistically significant in
all three groups (P<0.01). Pairwise comparisons showed that the RSS scores of Group C were higher than those of Group A
and Group B, respectively (P<0.05). There was a statistically significant difference in the time to first postoperative
analgesic administration among the three groups (P<0.05) ; Group C was superior to Group B and Group A (P<0.05), and
Group B was superior to Group A (P<0.05). There was a significant difference in the number of postoperative analgesic
administrations among the three groups (7=33.912, P<0.01). No significant difference was observed in the total incidence
of adverse drug reactions among Group A, Group B, and Group C [31.25%(10/32) vs 18.75%(6/32) vs 31.25%(10/32), ¥'=
1.688, P=0.430]. There was a statistically significant difference in the incidence of CPSP at 6 months postoperatively
among Group A, Group B, and Group C [19.35%(6/31) vs 3.13%(1/32) vs 0, ¥’=9.915, P=0.007]. Compared with Group
A, Group C had a lower incidence of CPSP (P<0.05). Conclusion Compared with a low dose, a high dose of
dexmedetomidine combined with ropivacaine caudal block can maintain stability in MAP and heart rate levels during
anorectal surgery better, provide better postoperative sedation, have a significant effect on postoperative acute pain,
prolong postoperative analgesia duration, and result in less CPSP.

Keywords: Dexmedetomidine ; Ropivacaine; Caudal block ; Chronic post-surgical pain; Sedation; Analgesics

Fund program: Shaanxi Provincial Key Research and Development Program Project (2022SF-369)

JIT R i 2 i PR o i DL L 22 R, 24 i R
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Pl YIRS HUAE B R AE LA B A o i
3z, B S B0 5 % 4 0% 2 FH AR
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25, BRI I AE 2R G0 A 48 R 40 i bk
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PEPIR 2R, A W PR T TR BRI 7 52 1) o 72 42
S H W

I ARSI

L1 —f3tRt EH20214F 7 H 22023 4E7 A7ER
22 AR R B Il B AT I T R Y 96 B i
#o WMARRHE: (1) =18 %, H<65 % ;(2) K
JARIE B T 1325 (American Society of Amesthesiologists ,
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(1) BIFE IR ; (2) B G a0 ;
(3) XA 2595 8 (4) EAL TAEIRB B ak
W LI R A Lo 5 (5) FA RS2 5 (6) fBAT i
Z M 5 (7) HRAE BHI X AR B . ARF5E
ARAGVG 2T P s R BE e B2 B & o Al o ([ HLtE
A5 L1L0661)

FEABAGB : a=0.05,8=0.10, B A 5 , U.=
1.96,7=0.30,8=0.1, B FEA L n=(U.) "7 (1-7) /8=
80.67~=81, % JEF| 15% e AT W ive 5, SEPn B EA i
1 N=95.29~96, Fix FFHHLEU TR B E 3R A.
B.C4,4 320, AZ B CULEEFR T
B AR T8 80 (body mass index, BMI) \ASA 434
FIRAE? BEL ¥ B () R T2 A B ) 1) bl , 22 R T et 2
B (P>0.05), W1,

1.2 B & AERRAEBHAET 15 min: A 2R F 17
HRIKAETE 0.9% A ALEA TS 50 mL; B 24232 #i kAL
R AT SEHCRE ST (VLI 125 it
H20183219,2 mL:0.2 mg)0.5 we/kg, f#i FH 0.9% 5 fL4H
SRR 2 50 mL; C A2 B ik e Eh M4 954t
IR S TR SR 1 kg, 18 0.9% SEAL N 1 S R B &2
50 mLo HEAE BH A PRI : T A B W RIS &, A
T 45T TR O F W W AR A AARAE AR S
Jita AR BEL AT AT, 300 o Dk P A TRLYE 45T 400 mL FL
PR N MAR T SRR T8 45 o T A R B M B 3
Ao ACAE BELIAT L O FD 7 s MBS 1) S5 =5 AT, R ) R S
eV FEBER AR — /L, W BR I 3 T, 2R S
BB v v, Bl 8 3 €08 P 06 I AR 2L T
55 IE B0 S = IR S5 . Gead bR G TG e
HE SRS R 22 54tk BRI I
b2 N 1 W 1511 W e ol S A E 1 o 1 R e
W5, 21 0.5%3 R 5 R PR S (1 AR 3
BH 125 , 41t 5 : H20183152, 10 mL: 100 mg)20 mL, 7£
29 A R R R S R ST ISR RS
o BT R 16 IR 24 2 A A B 5 A1 44 20 mg
FK A

1.3 WMEIEHF

13,1 iMimsh J1 2 AR s 3 28 A BRI i
(TO) FH#AF & EPZI (T1) (BH#AF IS 30 min(T2) ARJ5 1 h
(T3) B934 3 Ik & (mean arterial pressure , MAP) J[>
R, A B E W R — ORI R CRA & %) 37
A

1.3.2 AJFEFHENIEE =40 0EARIG 4 h(T4) |
12 h(T5) .24 h(T6) .48 h(T7) K H Ramsay fH i &
7 (Ramsay Sedation Scale, RSS) PFA% ", ARG & 11

RARZSAT A3, 10 B BIE S EE AL ;2070 8
HI B E JRNECE L EIRAS 343 B ABE, X i
B 5457« B AR, R R S ORI
AR 55 57 FR A ABE , 0 35 PRI, an 1 ) e da
A 5653« 48 S E AME , X LR RIS ICAT AT K0
Hip 1 3R R, 2~4 3 FRBEMA 24, 5 /0 ok
6 7/ A PR B . AT S X o (R — o7 R
B CRHTE ) 2T 1PAG

133 ARFHEMREE (FEA L) FAMzs)
IR A o B TF 43 (Visual Analogue Scale,
VAS)"™: 415 4E T4 TS T6 . T7 #E4 7§ B AT 3
RS TAT VASTEAL . ey i 2 o [e] — 7 IR BRI
CRHE ) ST

134 HEFZGMAEAL 0k =ZHBHEARIEE 1K
SE IR 25 B I ) K% 24 h PR TR 24 4 9 8k LTk
o P BE W0 FIEEICRE %) #17
A

135 WA RRN il =4Ok O3t
G P IS AT o R R AR RSN Y KA
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1.3.6 2% AR J5 % JF ( chronic post-surgical pain ,
CPSP) U PEAL (R B i) SR BI e &2 A K AL i B
Vi ek SR E AR 6 1A CPSP Y KA TS
Oo CPSPHIERRE: ARJ5 6 N H FAREF AR IX
AT H PR PO TS 1], H VAS>3 732 B
9 CPSP, FrAy i F i [R]— 07 IR BRI CRHTE )
HEFTPAL

L4 it F 7k ARk H SPSS 26.0 41t 4K
F o FFE R BT OB ks 3R, dH ] L
BOR U PR 2R 43 B, A (] 8] 5 b 35k ] o 52 00 1
J5 22500, BT USRI LSD-¢ K58 o 857t LA B
(% )2, WWECR A RS . I8 I 25 DO =20 1
55 % FH Kruskal -Wallis H £ 56, 5 P 1 %8 2% A Mann-
Whitney UKiH: ., P<0.05 HZEFA G THF= L,

2 # B

2.1 ZAARF A A FERAKE ZHIRFRE
s 1) a5 MAP 7K s (B350 2 [ 507 K 4[] < s i) 228
HRON A G EE L(P<0.01) 3 = ZH AR FpAS ] i
() A0 SR KT B[R] R0 L[] 507 B 4[] < s ] 38
WOV, IR Giiter i X (P<0.01) . PG LA, C 4
MAP OFIKFE BN WK 2,
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ARJGH AR G2 SR VAS PEA I ]800 41 TR 3L
IO7 2 20 [] x I 18] 52 HL 00, B4 G812 8 L (P<

0.01), FFIHLES, C4H VASTIA AR (P<0.05), W33,
23 Z4LKRBERSSIESE  —HIARJE RSS PESMT

E) 0N | L T 00T S 2 ) < sf [i) 58 B850, 349 B v
R (P <0.01) . WIMIELES, C 4RSS/ 44 (P<
0.05), W4,
24 ZWREBEHBBEAFELLE ZHAREEHIK
BIER 2 R i, ZR B S E X (F =
178.640, P <0.01) ; 5 A 4 AR J5 2 1 UGB Jin4si i 24 i
)46 LE , B 21 C 41 A B[] SE K (P<0.05) , 5 B 4 #H
e, CHLAY IR FE K (P<0.05) . = 4138 Jin%E I 25 B
o, 2R AH TR R XL (P<0.01) . AR IBINE

R A RPORME L

Tab.1 Comparison of general data among three groups

TG UEE T B C4H(Z£=3.992, P<0.01; Z=5.468,
P<0.01) ,CHMBAH LI 2R LRI E L (Z=
1.834,P=0.067), WS,

25 ZAHMARAEHL A4 BAMCHEE
AN B R R AR TR, 2 R TG F L
(X’=1.688,P=0.430), W36,

26 Z=4K)ECPSPA AW AU 1H], 7L
SIBR, B4 3161, B . CHLRVIEE . RIg6THA.
B.C =411 CPSP &A= #4751 19.35%(6/31) \3.13%
(1/32) .0, ZdH Ik 2 F BEA Gt 3 L (}=9.915,
P=0.007) ; 5 A AL, C 410 CPSP & A= 4K (P<
0.05),B41 Y5 C4H CPSP KR ERF TG E X
(P>0.05),

(n=32, x+s)
(n=32, x+s)

ASA 534 (1))

b FEWCE) MR B BMI(kg/m®) T 1% HRAEBEAIS ] (min)  FARIE] (min)
A4 44.27£12.35 17/15 22.71+2.24 16 16 6.69+1.73 32.86+15.21
B4 45.36+12.94 13/19 23.17+2.03 18 14 6.81+1.88 32.79+15.34
cA 44.61+11.89 15/17 23.36+2.18 19 13 6.77+1.76 33.41+16.07
F/Y1H 0.043 1.004 0.509 0.590 0.025 0.010
P1H 0.988 0.605 0.677 0.745 0.995 0.999
®2 —HARTAFEREL G MAP (R ILEE (n=32, Xs)
Tab.2 Comparison of MAP and heart rate at different time points during surgery among three groups (n=32, x+s)
MAP(mmHg) L# (K /min)

ikl

TO Tl T2 TO Tl T2 T3
A4 78.35+7.63 86.26+7.48" 76.16+7.02" 78.40+6.82" 65.82+6.74 70.58+7.02 76.47+6.81" 70.38+6.25"
B4 79.76£7.71 83.51£6.89" 77.42£6.83"  78.46+6.51" 65.79+6.81 68.39+6.97 71.33£6.50" 69.19+7.06
c4 78.41+7.60 82.68+6.92" 76.50£7.13"  77.53£6.95" 66.05£6.78 68.13+7.12 70.69£6.91" 67.37+7.14
F s fH 15.449/23.610/19.824 18.353/26.571/34.643
P usmatpnsers (L <0.001/<0.001/<0.001 <0.001/<0.001/<0.001

H HARG TO Fods,P<0.05; 5L T1 Hg,"P<0.05; 5 AR T2 e, P<0.05; 5 [R5 A 4 HL, P<0.05

R3  ZHAREARFER RS G FPRAET VASTE R (n=32,47, xs)

Tab.3 Comparison of VAS scores among three groups of postoperative resting and exercise states at different times

(n=32, point, xX+s)

HER A BPRA

bl

T4 TS T6 T4 TS T6 T7
A 2.84+1.94 2.53+1.89 2.33+1.80 1.75+1.72 3.26+2.01 3.45+1.84 3.28+1.81 2.89+1.65
B4 2.31x1.67 1.83+1.36 1.38£1.27* 1.26+1.06" 2.63+1.66 2.92+1.57 2.67+1.54 2.15+1.33"
C4 1.85£1.53" 1.80+1.50 1.36£1.25" 0.95+0.71" 2.61+1.64 2.89+1.59 2.43+1.51" 1.74£1.21"
F sz {H 23.725/30.261/35.814 17.594/28.823/34.201
P s {5 <0.001/<0.001/<0.001 <0.001/<0.001/<0.001

H 5ARYL T4 FAE,P<0.05; 5441 TS i, "P<0.05; 5441 T6 i, °P<0.05; 5 Rl £ A 41 R, P<0.05,
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®a HARJFRSSTFI A (n=32, J), xts)
Tab.4 Comparison of RSS score among three groups after

surgery (n=32, point, x+s)
gery p

215 T4 T5 T6 T7
AZH 1535042  1.82+0.36"  2.03:0.40" 2.33x0.36™
B4 2.24+036"  2.48+0.45"  236:042'  2.39:0.35
C4 2.46+0.38"  2.69+0.41"  2.58+043"  2.38+0.37
Fssmze 28.716/39.641/37.594

Puswanise (B <0.001/<0.001/<0.001

SR T4 R, °P<0.05; 5ARGL TS g, "P<0.05; 5L T6 L
#5,°P<0.05; S [R5 A 20 A, 'P<0.05 5 5 [l 5 B2 HeAs,'P<0.05

x5 HARNFBURAFERNN  (n=32)

Tab.5 Use of postoperative analgesics among three groups

(n=32)
13 ﬂi}ﬁé Yﬁ(iﬁt{%ﬁﬁﬁ?%‘ﬁ JE IR 25 R (f51])
A 5] (min , xs ) 0w 1% 29K

A4 348.21+74.30 6 21 5
B4l 608.62+69.19* 22 9 1
CH 820.48+90.04" 28 4 0
F/HAE 178.640 33.912

PAH <0.001 <0.001

5 A, P<0.05; 5 B4 AT, "P<0.05,

®6 —HAYARRNIE [n=32,11(%) ]
Tab.6 Comparison of adverse drug reactions among three
groups [n=32,case(%) ]

B BN alid g BPRE RINUE SRR SRR (%)

Al 7(21.88) 1(3.13) 1(3.13) 1(3.13) 0 31.25

B4 3(9.38) 2(6.25) 0 0 1(3.13) 18.75
C4l 5(15.63) 2(625) 1(3.13) 0  2(6.25) 31.25
X8 1.688
Pt 0.430
3 3 i

ARG I RN T AR 8 — B iy W KA, Hok
B PRI RIT A HGAE B B AT T
LN ZRTSA K BRI G 2g PP
b2 [07 SN RN 27 b P S - ) T S
R — Tl B Rt e 28 J) B JRR e 250, DR HE X 3
SRR R GRS R N , 253 S R IR, )l oA i
7 BEL T SRR e B 1 T SRy A SRR 2517 ol T R AE BEL
A H R FH LR 4 2, R FF TR RH S 5 3 i 52
A HADZGYIE I IIER 2550, A SRFEIKE T T Ik
RACE Y, AT R YRR LR 3 ) oA e
DA LA S Iy A5 22 B2 BRAE = MHSRHIRSE R,
A RAEKE 5 B ORI R 7R SR O 112 B P ) 4
I, BEAS IR B IR PR RO > (A SAERRE
IR 2 AR S P , A Rt — R 5T,
ABEFEEE RS ARG A7 SEFERRE B 2 IR R R

RELATE BRI AT A I 2208 2T (S I 261 14040 o
AW R, 5 A 4 A, BAL A C A FARATE
W38 8l 7 22 K- g/ s H S A L, B4R C
20 T4 T5 . T6 B 1) RSS P43 Ty o UhHH AT SEFEMKE 7T
YEFFHCE B RS T AT T ARG B I 0 F1 2
I EA RAFMBESCR . SRR A SRR E
P IE AR IR 1t 24 9 B Ak 48 e K-, i A
F & AL o2 B AR E A2 AR, 5 R m A4,
TS 000 T 0 5 Bt 2 0 4 R () ) JE 4, S5 v A
Mo B 1R 2 32 AR k> PR 2 RGN &
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