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Abstract: Objective: To evaluate the effectiveness of dexmedetomidine epidural anesthesia combined with nano-sil-
ver polyurethane dressing in gynecological surgery. Methods: This retrospective study analyzed data of 80 patients
who underwent epidural anesthesia at Jinan Maternal and Child Health Care Hospital from January 2018 to May
2022. The patients treated with propofol and routine postoperative wound treatment were assigned into a control
group, while the patients treated with dexmedetomidine and nano-silver polyurethane dressing were classified into
an observation group. The baseline data, anesthesia effect, intraoperative basic indexes, hemodynamics indexes,
postoperative recovery indexes, recovery quality, inflammatory response and adverse reactions were compared
between the two groups. Results: The observation group demonstrated a significantly higher rate of excellent and
good outcomes (97.5%) compared to the control group (85.0%) (P < 0.05). The anesthesia recovery time of the ob-
servation group was notably longer than that of the control group (P < 0.05). The Ramsay score and levels of mean
arterial pressure in the observation group were higher than those in the control group, while the heart rate level
was significantly lower than that in the control group (all P < 0.05). The wound healing time, dressing change times
and visual analogue scale (VAS) score in the observation group were obviously lower than those in the control group
(all P < 0.05). The Pittsburgh sleep quality index score in the observation group was lower than that in the control
group, and the 40-items quality of recovery score in the observation group was higher than that in the control group
(both P < 0.05). The serum IL-6, CRP and TNF-a levels in the observation group were lower than that in the control
group (all P < 0.05). The total incidence of adverse reactions in the observation group (7.5%) was significantly lower
than that in the control group (25.0%) (P < 0.05). Conclusion: In gynecological surgeries utilizing epidural anesthe-
sia, dexmedetomidine minimally impacts hemodynamics and provides good anesthesia and sedation with a low
incidence of adverse drug reactions. Nano-silver polyurethane dressing accelerates wound healing, reduces the
dressing changes, alleviates the inflammatory response, and reduces the occurrence of wound infection, thereby
enhancing postoperative recovery quality.
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Introduction commonly used in gynecological surgery, which
has the advantages of ease of use, ability to

Anesthetics and anesthetic techniques are avoid respiratory interventions, reduced stress

crucial in surgical practices. Opting for the mini-
mal effective dosage of anesthetic can expe-
dite patient awakening while maintaining stable
vital signs and maximizing sedative effects dur-
ing the procedure [1, 2]. Epidural anesthesia is

reactions, and the ability to maintain conscious-
ness and protective reflex while improving co-
ronary artery perfusion in patients [3]. At the
same time, epidural anesthesia has good con-
trollability of anesthesia time, effective postop-
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erative analgesia, and few pulmonary complica-
tions [4]. Long surgery duration, coupled with
nervousness, anxiety and other adverse emo-
tions, patients undergoing gynecological sur-
gery may experience a strong stress reaction
and a variety of risks during surgical treatment.
The management of intraoperative anesthesia
profoundly influences both the surgical out-
come and postoperative recovery. Therefore, it
is critical to employ appropriate sedative tech-
niques to maintain vital signs and ensure a
positive prognosis in patients undergoing gyne-
cological surgery with epidural anesthesia [5].

In contemporary anesthetic practice, the use
of combination medications is recognized for
enhancing anesthetic efficacy while minimizing
adverse drug reactions. Traditional sedatives
and analgesics have become less effective [6].
Recent trends have favored the use of benzodi-
azepines; for instance, Midazolam has been
widely used in preoperative medication, induc-
tion and maintenance of general anesthesia
and sedation in intensive care settings [7, 8].
Dexmedetomidine is a highly effective drug for
a2-adrenoceptor activation with strong selec-
tivity [9]. Dexmedetomidine limits the trans-
mission of pain signals primarily by acting on
a2-adrenoceptor in interneurons and the dor-
sal horn of the spinal cord, inhibiting the relea-
se of sensory neurotransmitters such as sub-
stance P, reducing the stress release of corti-
sol. Dexmedetomidine can also inhibit the re-
lease of presynaptic neurotransmitters by bind-
ing to presynaptic C nerve fibers, and by inter-
acting with postsynaptic receptors in the spinal
dorsal horn, it effectively blocks sodium influx,
achieving sensory and motor blockade [10].
When used in epidural anesthesia, dexmedeto-
midine acts as a hypnotic by targeting the lo-
cus ceruleus, inducing and maintaining natural
non-rapid eye movement sleep [11]. Therefore,
dexmedetomidine is highly effective as a seda-
tive in epidural anesthesia, exerting minimal
impact on respiratory function, maintains he-
modynamic stability, and not affecting postop-
erative recovery of gynecological patients.

Poor wound healing after operation is a signifi-
cant complication, leading to pain deteriora-
tion, prolonged treatment time, and increased
workload for medical staff [12]. In gynecolo-
gical surgery, poor incision healing is often
observed in patients with thicker abdominal
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wall fat and lower resistance; some of these
patients may also suffer from complications
such as anemia or malnutrition, which further
impair tissue healing capabilities [13]. The use
of wet wound healing dressing can help main-
tain a moist wound environment and appropri-
ate temperature under closed or semi-closed
conditions, thereby facilitating wound recovery
[14]. In clinical settings, medical polyurethane
is a frequently utilized wound protection film.
This material is flexible, adheres well, and is
biodegradable, effectively reducing wound ex-
posure to external contaminants while main-
taining the wound’s integrity and dryness. It is
predominantly used for large-area wound clo-
sures [15]. Nano-silver, a mainstream compos-
ite antibacterial material at present, can Kill
pathogenic bacteria, reduce inflammation and
pain, and accelerate wound healing by con-
tinuously releasing nano-silver ions. By com-
bining nano-silver with polyurethane materials,
the overall antibacterial capacity is enhanced,
offering improved sealing properties [16]. Addi-
tionally, the introduction of nanotechnology can
effectively improve the blood compatibility of
polyurethane materials and reduce the risk of
thrombosis [17]. The nano-silver polyurethane
dressings, leveraging these benefits, are potent
in moisturizing and antibacterial properties,
and are clinically used in the treatment of burns
and surgical wounds.

To date, the reports on dexmedetomidine epi-
dural anesthesia combined with nano-silver
polyurethane dressing for gynecologic surgery
are scarcely reported. Therefore, to address
this gap, this study investigated the effect
of dexmedetomidine epidural anesthesia com-
bined with nano-silver polyurethane dressing
in gynecological surgery, particularly focusing
on hemodynamics, inflammatory response and
postoperative recovery.

Materials and methods
Research subjects

A retrospective analysis was conducted on the
data of 80 patients who underwent epidural
anesthesia at Jinan Maternal and Child Health
Care Hospital from January 2018 to May 2022.
The surgeries included radical cervicectomy,
adnexal mass resection, myomectomy, subto-
tal hysterectomy and total hysterectomy.
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Inclusion criteria: patients with American So-
ciety of Anesthesiologists (ASA) grade -1l [18];
patients who received epidural anesthesia and
were fully conscious and cooperative through-
out the treatment. Exclusion criteria: patients
with significant cardiovascular or pulmonary
disease, other major organ impairments; pa-
tients with coagulation dysfunction, hepatic or
renal insufficiency; patients with a history of
prolonged use of sedatives, analgesics, and
psychiatric medications.

According to their intervention protocols, the
patients were split into an observation group (n
= 40) and a control group (n = 40). The control
group received propofol for epidural anesthe-
sia, and postoperative wound care was man-
aged with conventional treatments. The obser-
vation group was administered dexmedetomi-
dine for anesthesia, and wounds were treated
with nano-silver polyurethane dressings.

Methods

Upon entering the surgical room, all patients
were immediately connected to monitoring
devices to track their mean arterial pressure
(MAP) and heart rate (HR). Prior to anesthesia,
each patient received a 500 ml intravenous
infusion of compound sodium lactate. Each
patient received a 500 ml intravenous infusion
of compound sodium lactate. Epidural punc-
ture was performed in the L2-3 space, and an
epidural catheter was placed toward the proxi-
mal end of the head. The anesthesia level was
verified by acupuncture test. 2% lidocaine (3-5
ml) was injected three times to observe the
state of the patient and maintain the anesthe-
sia block level above T, level. Once the anes-
thesia block was stabilized, the patient was
changed to supine position, and anesthetics
were injected intravenously. Patients in the
observation group were given dexmedetomi-
dine (Jiangsu Hengrui Pharmaceutical Co., Ltd.,
approval number: H20090248) at a dose of
0.5 ug/kg. After continuous infusion of 5 min,
the dose was adjusted to 0.4 pg/(kg:h) for
continuous infusion until abdominal closure.
Patients in the control group were given propo-
fol (Guorui Pharmaceutical Co., Ltd., approval
number: H20030115) at 60 ug/(kg:-min) intra-
venously. Throughout the surgery, the bispec-
tral index (BIS) of electroencephalogram was
maintained between 70-80 [19]. After opera-
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tion, the epidural catheter was removed, and
the patients were sent back to the ward after
the anesthesia level dropped below T, .

Following surgery, the control group received
treatment with normal saline and iodophor.
When necessary, sutures were removed, ne-
crotic tissue excised, and the wound was
cleaned, drained, and covered with iodoform
gauze. Dressing was changed based on inci-
sion evaluations. The observation group was
treated with nano-silver wet dressing. After rou-
tine cleaning of the wound, a piece of polyure-
thane material infused with nano-silver was cut
to match the size of the wound. A medical semi-
permeable film was then used to secure the
dressing, ensuring full contact with the wound
surface. The antibacterial mechanism of the
nano-silver polyurethane is illustrated in Figure
1, and its microscopic characteristics are
depicted in Figure 2. The dressing was main-
tained to ensure optimal wound temperature
and humidity, and changes were made accord-
ing to specific wound conditions.

Data collection

Baseline data: The baseline data of the two
groups were collected, including age, weight,
course of disease and disease type.

Anesthesia effect: Evaluation criteria: @O
Excellent. The patient has no pain during the
operation, exhibits good muscle relaxation, re-
mains composed and quiet throughout, without
any episodes of choking, coughing or physical
activity, which indicates an excellent anesthe-
sia effect. @ Good. The patient experiences
mild traction pain during the operation, proper
muscle relaxation, and may show slightly pain-
ful expressions. Occasional agitation may occur
but does not interfere with the surgical pro-
cess, indicating a good anesthesia effect. 3
Poor. The patient experiences significant trac-
tion pain, extremely painful expression, fre-
quent choking cough, and extensive limb move-
ment during the operation, disrupting the
operation and requiring pharmacological inter-
vention to complete, indicating a poor anesthe-
sia effect. Excellent and good rate of anesthe-
sia = (excellent + good) cases/total cases x
100%.

Surgery-related indices: The surgery-related
indicators were collected and compared bet-
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key points: before administra-
tion (T,), 15 minutes after ad-
ministration (T,), at the start of
the operation (T,), and at the
end of the operation (T,). The
sedation effect of the two
groups was evaluated by Ram-
say sedation score system. The
higher the Ramsay score, the

.
\gt) more obvious the sedation

effect.

Postoperative recovery index-
es: The postoperative recovery
indexes for both groups we-
re collected, including wound

Wound discharge e healing time, number of dress-
— - growtivhealing ing changes, and palln intensity
N -— as measured by Visual Ana-
logue Scale (VAS) after opera-
=

Figure 1. Schematic diagram of the anti-bacterial mechanism of nano-silver

polyurethane dressing.

Figure 2. Microscopic observation of nano-silver polyurethane.

ween the two groups, including operation time,
perioperative bleeding, respiratory recovery
time and anesthesia recovery time.

Hemodynamics indexes: Hemodynamic indi-
ces, including mean arterial pressure (MAP)
and heart rate (HR), were recorded at several
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tion. The higher the VAS sco-
re, the stronger the pain was.
Patients were followed up post-
operatively, with regular outpa-
tient visits to assess wound
healing and monitor recovery
progress.

Recovery quality: The Pittsbur-
gh sleep quality index (PSQI)
was used to evaluate the sleep
quality of patients in both
groups. The higher the PSQI
score, the worse the sleep
quality. Additionally, the 40-
item quality of recovery score
(QoR-40) was used to evaluate
the quality of recovery of pa-
tients in both groups, with high-
er score reflecting better post-
operative recovery.

10 nm
Inflammatory response: After

the operation, 5 ml of periph-

eral venous blood was collect-

ed from each patient and all-
owed to stand before centrifugation. The sepa-
rated serum was collected and frozen at -70°C.
Serum levels of inflammatory factors such as
interleukin-6 (IL-6), C-reactive protein (CRP)
and tumor necrosis factor-a (TNF-a) were mea-
sured by enzyme-linked immuno-sorbent as-
say (article number: BH-E100491, BH-S63478,
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BH-E98585). ELISA test kits were purchased
from Shanghai Bohu Biotechnology Co., Ltd. All
procedures were conducted strictly according
to the manufacturer’s instructions.

Adverse reactions: Adverse reactions collected
from both groups included respiratory depres-
sion, bradycardia, hypotension, wound infec-
tion and restlessness.

Statistical method

SPSS 21.0 statistical software was used to
process the data. Measurement data in accor-
dance with a normal distribution were ex-
pressed by mean + SD and compared using
t-test. Repeated measurement ANOVA was
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Disease type (case)

Figure 3. Comparison of baseline data
between two groups of patients. A. Age;
B. Weight; C. The course of disease; D.
Disease type.

used for comparison among different time
points within the group, and LSD-t test was
used for further pairwise comparison. Cate-
gorical data were expressed as percentage (%)
and compared using x? test. P < 0.05 was con-
sidered statistically significant.

Results

Comparison of baseline data between the two
groups

There was no significant difference in baseline
data such as age, weight, course of disease
and disease type between the two groups (all P
> 0.05), as shown in Figure 3.
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Comparison of anesthesia effect between the
two groups

The excellent and good rate of the observation
group (97.5%) was significantly higher than that
of the control group (85.0%) (P < 0.05), as
shown in Figure 4.

Comparison of intraoperative indices between
the two groups

There was no significant difference in operation
time, perioperative bleeding volume and respi-
ratory recovery time between the two groups
(all P> 0.05). However, the anesthesia recovery
time of the observation group was longer than
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Figure 4. Comparison of anesthesia effect between
two groups of patients. A. The anesthesia effect in
the control group; B. The anesthesia effect in the ob-
servation group; C. The effective rate was compared
between the two groups. Compared with control
group, *P < 0.05.

that of the control group (P < 0.05), as shown in
Figure 5.

Comparison of Ramsay score and hemody-
namic indices between the two groups at
various intervals

As shown in Figure 6, there was no significant
difference in Ramsay score at T between the
two groups (P > 0.05), but the Ramsay score at
T,, T, and T, in the observation group was sig-
nificantly higher than those in the control group
(all P < 0.05). There was no significant differ-
ence in the levels of MAP and HR between the
two groups at T, (P > 0.05), but the levels of
MAP at T,, T, and T, in the observation group

Am J Transl Res 2024;16(10):5283-5295
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Figure 5. Comparison of intraoperative indices between the two groups of patients. A. Operation time; B. Periopera-
tive bleeding; C. Respiratory recovery time; D. Anesthesia recovery time. Compared with control group, *P < 0.05.
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Figure 6. Comparison of Ramsay score and hemodynamic indices between the two groups at different intervals. A.
Ramsay score; B. MAP; C. HR. Compared with control group, *P < 0.05. MAP: mean arterial pressure; HR: heart rate.

were significantly higher than those in the con-
trol group, while the levels of HR were notably
lower than those in the control group (all P <
0.05).

Comparison of postoperative recovery indices
between the two groups

The wound healing time, dressing change fre-
quencies and VAS score in the observation
group were notably less than those in the con-
trol group (all P < 0.05), as shown in Figure 7.

Comparison of recovery quality between the
two groups

As shown in Figure 8, the PSQI score in the
observation group was lower than that in the
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control group, while the QoR-40 score in the
observation group was higher than that in the
control group (all P < 0.05).

Comparison of inflammatory factors between
the two groups

The serum IL-6, CRP and TNF-a levels in the
observation group were all significantly lower
than those in the control group (all P < 0.05),
see Figure 9.

Comparison of adverse reactions between the
two groups

The adverse reactions in the control group

included respiratory depression, bradycardia,
hypotension, restlessness and wound infec-
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Figure 7. Comparison of postoperative recovery indices between the two groups. A. Wound healing time; B. Dressing
change times; C. VAS score. Compared with control group, *P < 0.05. VAS: visual analogue scale.
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score; B. QoR-40 score. Compared with control group, *P < 0.05. PSQI:
Pittsburgh sleep quality index; QoR-40: 40-items quality of recovery score.

tion, while those in the observation group
included bradycardia and restlessness. The
total incidence of adverse reactions in the
observation group (7.5%) was significantly
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fects [21]. Although patients
typically remain conscious dur-
ing procedures performed un-
der epidural anesthesia, they may experience
heightened psychological stress prior to anes-
thesia. This stress can lead to tension, anxiety,
and fear, triggering a stress response that can
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Figure 9. Comparison of inflammatory factors between the two groups. A. IL-6; B. CRP; C. TNF-a. Compared with
control group, *P < 0.05. IL-6: interleukin-6; CRP: C-reactive protein; TNF-a&: tumor necrosis factor-a.
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result in abnormal vital signs and compromise
the therapeutic outcomes of the surgery [22].
Therefore, selecting appropriate anesthetics
for epidural anesthesia is crucial for patients
undergoing gynecological surgery.

Administration of auxiliary sedatives during the
operation can alleviate discomfort and reduce
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Figure 10. Comparison of adverse reactions
between the two groups. A. The incidence of
adverse reactions in the control group; B. The
incidence of adverse reactions in the observa-
tion group; C. The incidence of adverse reac-
tions was compared between the two groups.
Compared with control group, *P < 0.05.

negative emotions once they regain conscious-
ness. This is beneficial for both the procedure
and the patients’ post-operative rehabilitation
[5]. Commonly used sedatives include propofol
and dexmedetomidine [23]. Propofol is known
for its rapid onset and swift recovery times,
making it a popular choice in traditional surgi-
cal anesthesia [24]. This study found no signifi-
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cant difference between dexmedetomidine and
propofol in terms of operation time, periopera-
tive bleeding and respiratory recovery time;
however, patients administered dexmedetomi-
dine experienced a delayed recovery from
anesthesia. The pharmacokinetics of dexme-
detomidine, characterized by its relatively slow
onset and emergence from anesthesia, are
linked to its distribution half-life of about 5 min-
utes and a clearance half-life of approximately
2 hours. Although less controllable than propo-
fol, dexmedetomidine’s longer elimination half-
life compensates for propofol’s limited analge-
sic effects [25, 26].

The mechanism of dexmedetomidine may in-
volve controlling norepinephrine release, re-
ducing blood catecholamine levels, inhibiting
cation hyperpolarization, improving the levels
of inflammatory factors, and blocking nocicep-
tive conduction. Yang et al. demonstrated that
dexmedetomidine binds to peripheral and cen-
tral a2 adrenergic receptors, decreasing the
production of pain-related mediators, thereby
blocking the transmission of pain signals, en-
hancing analgesia during cesarean section
[27]. Li et al. explored the effects of different
doses of dexmedetomidine on hysteroscopic
submucosal myomectomy, finding that 0.5 pg/
kg dexmedetomidine provided effective anal-
gesia and maintained hemodynamic stability
[28]. In this study, the hemodynamic study
showed that the MAP of the observation group
was higher than that of the control group, and
the HR was lower than that of the control group.
During anesthesia, maintaining MAP within the
normal range helped reduce the incidence of
intraoperative hypotension, which is also sup-
ported by our findings. Additionally, this study
discovered that the excellent and good rate of
the observation group was higher than that of
the control group, the Ramsay score of the
observation group at each period was higher
than that of the control group. According to clin-
ical research, propofol has a relatively short
anesthesia time, requires continuous adminis-
tration. It can also easily trigger a stress re-
sponse in patients, which might have an im-
pact on the stability of hemodynamic indicators
[29]. According to findings from other research,
the blood flow changes induced by dexmedeto-
midine closely resemble those seen in human
natural sleep [30]. When it comes to the main-
tenance of epidural anesthesia, dexmedetomi-
dine can sustain a better anesthetic effect
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than propofol since it has a better analgesic
impact and causes no injection discomfort or
respiratory inhibition. Thus, this study demon-
strates that, when used in epidural anesthesia
for gynecological surgery, dexmedetomidine
has a good anesthetic and sedative effect while
having less of an impact on blood flow stability.
Zeng et al. reported that dexmedetomidine
activates the endogenous sleep pathway by
acting on o2 receptors in the intracranial nucle-
us accumbens, thus restoring normal circadian
rhythms and alleviating insomnia [31]. Bosch et
al. summarized that dexmedetomidine reduces
anxiety, improves mood, and facilitates the reg-
ulation of sleep through neuroprotective and
anti-inflammatory effects [32]. This study found
that dexmedetomidine reduced postoperative
pain, negative emotions such as irritability and
anxiety by inhibiting neuronal discharges and
cytokine release, which improved physical com-
fort, sleep quality, and overall postoperative
recovery. Additionally, the total incidence of
adverse reactions in the observation group was
significantly lower than that in the control gr-
oup, underscoring the safety of dexmedetomi-
dine. These findings are consistent with those
reported by Zhang et al. [33].

Metzger et al. confirmed through clinical stud-
ies that wet wound healing dressings, which
maintain moisture, are the most effective app-
roach for wound management [34]. These dre-
ssings help control oxygen tension within the
wound, promote capillary formation, and stimu-
late the release of various growth factors. In
the course of a wound healing process, these
growth factors can help to keep the skin’s sur-
face at a constant temperature, facilitate
tissue growth, prevent re-mechanical harm to
newly formed granulation tissue, safeguard the
nerve endings of the wound, and lessen excru-
ciating pain [35]. The wet healing dressing cre-
ates a local environment around the wound
that is hypoxic, slightly acidic and humid, which
can effectively prevent the invasion of bacteria,
improve local immunity and enhance the ability
of sterilization [36]. Clinically, these dressings
are more comfortable than traditional ones,
reducing the frequency of dressing changes,
and alleviate pain incision and post-application
pain aggravation [37]. Due to the small size
and strong penetration capabilities of nano-sil-
ver particles, they can effectively enter into the
bacterial body and bind with bacterial DNA, dis-
rupting cell structure, reducing bacteria po-
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pulation, showing excellent antibacterial activi-
ty, and collectively promoting the healing of
wounds [38]. Some scholars believe that poly-
urethane dressings containing nano-silver can
enhance their antimicrobial effect through the
sustained release of silver ions upon contact
with wounds, reducing pathogenic microorgan-
isms in wounds and improving wound healing
[39]. In this study, wet nano-silver polyurethane
dressing was used to treat the wound of pa-
tients undergoing gynecological surgery, which
significantly shortened the time of wound heal-
ing, reduced the dressing change frequency,
and alleviated pain at the wound site. This led
to a faster recovery and reduced inflammatory
response, making it worthy of clinical applica-
tion. The statistics of postoperative adverse
reactions also showed that there was no wound
infection after using nano-silver polyurethane
dressing, while there was one case of wound
infection in the control group, this reveals that
nano-silver polyurethane has good antibacteri-
al effect. However, due to the small number of
patients in this study, there was no significant
difference between the two groups. This study
is generally consistent with the findings of
Zhang et al. [40].

Conclusion

In summary, for gynecological surgery under
epidural anesthesia, dexmedetomidine exhib-
its minimal impact on hemodynamics while pro-
viding effective anesthesia and sedation. It is
associated with a low incidence of adverse
reactions and significantly enhances the quality
of postoperative recovery, making it is suitable
for gynecological surgery. Additionally, the post-
operative application of wet nano-silver poly-
urethane dressing accelerates wound healing,
reduces the frequency of dressing changes,
alleviates inflammatory responses, and decre-
ases the likelihood of wound infections. The
limitation of this study is that it is a retrospec-
tive study with a small sample size, so large-
scale and prospective clinical practice is still
needed.
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