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Abstract: Objective To explore the effects of esketamine combined with serratus anterior plane block (SAPB) on postoperative
analgesia, anxiety and depression in patients with breast cancer undergoing modified radical mastectomy. depression in patients
with breast cancer undergoing modified radical mastectomy. Methods From January 2023 to January 2024, 96 patients with
breast cancer underwent modified radical mastectomy in Sugian First Hospital were selected and randomly divide into three
groups (n=32): esketamine combined with SAPB group (KS group), SAPB group (S group), and blank control group (C group).
The KS group underwent SABP on the affected side after induction of general anesthesia, 0.25 mg/kg of esketamine was slowly
injected intravenously before skin incision, with a continuous flow of 0.25 mg/kg of esketamine. The KS group underwent SABP
on the affected side after induction of general anesthesia, 0.25 mg/kg of esketamine was slowly injected intravenously before
skin incision, with a continuous infusion dose of 0.12 mg- kg™-h™* during surgery. The medication was stopped 30 minutes before
the end of the surgery; S group SABP on the affected side after induction of general anesthesia; C group received general
anesthesia. The S group and C group were given the same dose of physiological saline to the KS group after anesthesia induction
and during surgery. The resting/exercise visual analogue scale (VAS) scores of patients at 2, 6, 12, 24 hours post-surgery and the
Hospital Anxiety and Depression Scale (HADS) for patients 1 day before surgery, 3 days after surgery, and 1 week after surgery
were recorded. The number of compressions of the analgesic pump and the occurrence of adverse reactions within 48 hours
after surgery were compared. The number of compressions of the analgesic pump and the occurrence of adverse reactions
within 48 hours after surgery were compared. Results Compared with C group, KS and S groups had lower resting/exercise
VAS scores at 6 and 12 hours postoperatively, and fewer number of compressions of the analgesic pump within 48 hours
postoperatively (P<0.05). Compared with group C and S, the KS group had lower VAS exercise scores at 12 hours post-surgery
and HADS scores at 3 days and 1-week post- surgery (P<0.05), as well as a lower incidence of insomnia within 48 hours post-
surgery (KS group 0, S group 19.4%, C group 22.6%, P<0.05). However, there was no statistically significant incidence of adverse
reactions among three groups (P>0.05). Conclusion In the modified radical mastectomy for breast cancer, esketamine
combined with SAPB can reduce the acute postoperative pain, alleviate the anxiety and depression of patients, and do not
increase the adverse reactions after the operation.
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According to the latest data, breast cancer ranks first
in the incidence of female malignant tumors in China[l].
Surgical excision is the primary treatment, and modified
radical mastectomy for breast cancer is currently the most
commonly used surgical procedure. Modified radical
mastectomy for breast cancer involves the breast and
axillary region, which can cause significant acute pain,
with 19.5% to 21.0% of patients experiencing persistent
moderate to severe pain[2-4]. Patients are highly
susceptible to negative emotions such as anxiety and
depression without adequate pain relief, which, in turn,
affects the quality of life. Esketamine is a new type of
antidepressant with few adverse effects, good tolerability,
and low addictiveness. A single infusion can reduce the
degree of depression in patients with bipolar disorder[5].
Esketamine also has good analgesic effects and can reduce
the dosage of perioperative opioids and non-steroidal anti-

inflammatory drugs (NSAIDs) and the adverse effects
caused by them[6]. With the gradual popularization of
multimodal analgesia, ultrasound-guided nerve block is
widely used in clinical practice. The serratus anterior plane
block (SAPB) mainly blocks the lateral cutaneous branch
of the ipsilateral second to sixth intercostal nerves, the long
thoracic and thoracic dorsal nerves, and it can provide
good analgesia for modified radical mastectomy.

Moreover, the rib cage is used as the localization for
the SAPB, and the puncture position is tabulated. As a
localization, SAPB has the advantages of having a
superficial puncture location and a high safety factor[7-8].
This study aims to investigate the effects of esketamine
combined with SAPB on postoperative analgesia and
mood in patients undergoing modified radical mastectomy
with general anesthesia.
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1 Information and methodology

1.1 General information

This study was approved by the Ethics Committee of
the hospital (20230101), and an informed consent form
was signed by the patients and their families before surgery.
Patients of the First People's Hospital of Sugian City who
underwent elective modified radical mastectomy for breast
cancer under general anesthesia from January 2023 to
January 2024, aged 18-65 years old, American Society of
Anesthesiologists (ASA) class I-II, body mass index (BMI)
19-28 kg/m? were selected.

Exclusion criteria:
(1) contraindications to the use

(hyperthyroidism, allergy, etc.);
(2) history of severe cardiovascular disease, chest

surgery, alcohol abuse, psychiatric disorders;

(3) history of opioid or other addictive drug abuse;

(4) recent use of antidepressants or B-receptor
antagonists;

(5) allergy to the use of drugs in the perioperative period,;

(6) inability to read and write Chinese, hearing
impairment, and communication difficulties;

(7) incomplete clinical data and refusal to participate
in the study.

Elimination criteria:

(1) intraoperative pathological findings of benign

lesions;

(2) intraoperative knowledge;

(3) massive intraoperative bleeding;

(4) unplanned postoperative admission to the ICU;

(5) unconsciousness or death during the follow-up

period;

(6) reoperation during the follow-up period;

(7) patients or clients requesting to withdraw from the

study during the follow-up period;

(8) failure of nerve block.

of esketamine

1.2 Sample size

The sample size was estimated using G"Power 3.1
software. According to the results of the pre-test, the test
level 0=0.05, the test efficacy 1-$=0.9, and the mean
anxiety score by the hospital anxiety and depression scale
(HADS) in esketamine combined with SAPB group (KS
group) was (6.54£2.26), in SAPB group (S group) was
(8.12+2.47), and in blank control group (C group) was
(8.84+3.33) 1 week after surgery. The two-sided test was
used to determine the minimum sample size of each group,
which was 26 patients. Considering a 20% loss to follow-
up rate, the final number of patients to be included in this
study was 96, with 32 patients in each group.

1.3 Grouping and intervention

The random number table method was used; the 96

patients were randomly divided into esketamine combined
with the KS, S, and C groups, each with 32 cases. Among
them, one patient in group S with intraoperative rapid
pathology was benign, and one patient in group C with
intraoperative hemorrhage >500 ml was excluded. Thus,
the study was finally completed with 94 patients: 32 in
group KS, 31 in group S, and 31 in group C. There was no
statistically significant difference in age, gender, height,
weight, BMI, ASA classification, and operation time
among the three groups (P>0.05). [Table 1]

In the KS group, after the induction of general
anesthesia, the patient's upper arm on the affected side was
abducted and, the elbow was flexed, and the operator wore
sterile gloves. After disinfecting the skin at the puncture
site with iodine vapors, a sterile towel was spread, the
ultrasound probe with a sterile luminal sleeve was wrapped,
and a Mylab Alpha model ultrasound instrument (Esaote,
Italy) with a 5-13 MHz high-frequency probe was used
under the guidance of the axillary midline fifth intercostal
space. Adjusting the probe angle, gain and other
parameters, identifying the latissimus dorsi and serratus
anterior muscle, and using the in-plane approach to
puncture, when the tip of the needle reaches the deep layer
of the serratus anterior muscle [Figure 1], the serratus
anterior interspace was confirmed by injecting
physiological saline, and after no blood was withdrawn, 20
mL of 0.375% ropivacaine (ropivacaine hydrochloride
injection, 10 ml:75 mg, Zhejiang Xianju Pharmaceutical
Co., Ltd., batch No.: EE2252) was injected. After the nerve
block was completed, general anesthesia was administered,
and a slow intravenous injection of 0.25 mg/kg esketamine
(esketamine hydrochloride injection, 2 ml:50 mg, Jiangsu
Hengrui Pharmaceuticals Co., Ltd., batch No.:
221018BL) was administered before skin incision. The
intraoperative continuous pumping dose was 0.12 mg « kg~
'« h'!, and SAPB was performed on the affected side in
group S after induction of general anesthesia. Only general
anesthesia was administered in group C. Groups S and C
were given the same dose of saline as group KS after
induction of anesthesia and intraoperatively.

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

Age Height
(years) (cm) (kg)

Weight BMI  Surgical time

Group Case (kg/m?) (min)

G;gs“p 32 47.38+6.03157.8141.6957.50+1.76 23.06:0.89 127.19+5.18
Grg“p 31 50.06+5.54157.6141.5857.68+1.66 23.19:0.90 127.16:4.95
Gr(‘;“p 31 49.03£5.90156.97+1.8057.39+1.86 23.260.93 128.68=4.40

F value 1.709 2.126 0.214 0.403 0.994

P value 0.187 0.125 0.808 0.669 0.374
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Note:R is rib; IM is intercostal muscle; P is pleura; SA is serratus anterior;
LD is latissimus dorsi muscle.
Fig.1 Ultrasoundgraphic images of serratus anterior plane

1.4 Anesthesia methods

The patients were routinely fasted for 8 hours before
surgery and forbidden to drink for 4 hours. After entering
the room, the peripheral venous access was opened,
electrocardiogram (ECG), blood pressure (BP), pulse
oximetry (SpO:), and heart rate (HR) were routinely
monitored, and radial arteries of the healthy side were
punctured for tubing placement, and systolic blood
pressure (SBP) was continuously monitored. The
Anesthesia method was selected as static-aspiration
compound anesthesia, anesthesia induction:
preoxygenation for 5 min, according to the defatted body
weight, three groups were given injections of sufentanil 0.5
pg/kg, etomidate injection 0.3 mg/kg, cis-atracurium 0.2
mg/kg, midazolam 0.05 mg/kg, and the appropriate type of
airway tube was inserted through the mouth, mechanical
ventilation was carried out, the setting of the tidal volume
of 6-8 ml/kg, the ventilation The frequency was 10-14
times/min, the inspiratory/expiratory ratio was 1:2, the
inhalation oxygen flow rate was 2 L/min, and the ETCO2
was maintained at 35-45 mmHg. Anesthesia maintenance:

0.3  ugkg!''min?! remifentanil, 4-12 mgkg!h
! propofol and 0.1 mg-kg!'-h! cis-
atracurium. Intraoperative  rehydration volume and

rehydration scheme were performed in accordance with
the rule of 421. Adjustments were made for changes in SBP
of no more than 30 % of the basal value. A total of 8
mg intravenous ondansetron was administered at the
beginning of skin suturing, and all medications were
stopped 10 min before the end of the procedure. In all three
groups, the electronic analgesic pump was opened for
intravenous self-controlled analgesia (PCIA) within 30
min after the operation, with the following formula:
sufentanil of 2 ug/kg + ondansetron of 8 mg + 0.9 % saline
to 100 ml, with a background dose of 2.0 mL/h, bolus of
1.5 ml, and a locking time of 15 min. When the patients in
all three groups had VAS scores of > 4, they pressed the
PCIA self-control button and observed for 10 min; if the
pain could not be relieved, 2 mg oxycodone was slowly
pushed intravenously.

1.5 Observing indexes

(1) The resting/active visual analogue scale (VAS)
scores were recorded at 2, 6, 12, and 24 hour after the end
of surgery. (2) The same trained nurse assessed the patient's
anxiety and depression by using the HADS 1 day before
surgery, 3 days after surgery, and 1 week after surgery. The
HADS consists of two parts, anxiety (HADS-A) and
depression (HADS-D), with seven questions each. Each
option is scored as 0, 1, 2, or 3 points, with a total of 21
points, and a score of >8 points is considered anxiety or
depression. The higher the score, the worse the anxiety or
depression[9]. (3) The number of analgesic pump presses
and the incidence of adverse reactions were evaluated for
48 hours postoperatively.

1.6 Statistical methods

SPSS 26.0 software was used to analyze the data.
Measurement information was subjected to Kolmogorov-
Smirnov test, and did not coincided with normal
distribution was expressed by M (P, Pis), and
comparisons between multiple groups were made by
Kruskal-Wallis H rank sum test, and two-by-two
comparisons between groups were made by Bonferroni
method of more positive; measurement information
conforming to the normal distribution was expressed by
X+s, and comparisons between three groups were made by
one-way ANOVA or ANOVA for repeated measures
information, and two-by-two comparisons were made
using the LSD-¢ test. Count data were expressed as cases
(%), and the differences between groups were compared
using the y test or Fisher's exact test. All were two-sided
tests, and P<0.05 was considered a statistically significant
difference.

2 Results
2.1 Resting/exercise VAS scores

The KS and S groups had lower resting/exercise VAS
scores than the C group at 6 and 12 h postoperatively, and
the difference was statistically significant (P<0.05). The
KS group's postoperatively 12-hour exercise VAS score
was lower than that of the C and S groups (P<0.05); and
the difference in the 3 groups' postoperatively 2-hour and
24-hour resting/exercise VAS scores was not statistically
significant (P>0.05). [Table 2]

2.2 HADS scores

HADS scores of group KS were lower than those of
groups S and C at postoperative day 3 and postoperative
week 1 (P <0.05). The differences in HADS-A and HADS-
D scores among the three groups at preoperative day 1
were not statistically significant (P > 0.05). [Table 3]
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Tab.2 Comparison of VAS scores among three groups after rest and exercise ( point, xs)

Resting state (physics)

Exercise state

Groups Case

Postoperative Postoperative Postoperative Postoperative Postoperative Postoperative Postoperative Postoperative

2 hours 6 hours 12 hours 24 hours 2 hours 6 hours 12 hours 24 hours
Group KS 32 1.13+£0.71 1.4740.512 2.03+0.782 3.81+1.09 1.5340.51 2.4140.502 2.81+0.64% 5.66+1.23
Group S 31 1.35+0.55 1.61+0.502 2.03+£0.712 3.55+1.18 1.61+0.50 2.48+0.512 3.61£0.952 5.87£1.36
Group C 31 1.42+0.50 2.58+0.81 3.84+0.69 4.16+0.78 1.68+0.48 3.77+0.88 5.74+0.93 6.00+0.89
F/P group) Value 34.902/<0.001 42.836/<0.001
F/P¢ime) Value 159.939/<0.001 388.283/<0.001
F/Pnteraction) Value 11.452/<0.001 18.046/<0.001
Note:? P<0.05 compared with group C;® P<0.05 compared with group S.
Tab.3 Comparison of HADS scores among three groups in different time points ( point, x=s)
HADS-A scores HADS-D score
Groups Case  Ppostoperative Postoperative Postoperative  Postoperative ~ Postoperative Postoperative
1 day 3 days 1 week 1 day 3 days 1 week
Group KS 32 9.00+3.29 6.63%2.30% 6.53+2.46 6.47+2.54 7.06+2.76% 5.97+1.93®
Group S 31 8.8443.39 9.19+3.27 8.5242.87 7.58+2.96 9.29+2.97 8.87+3.16
Group C 31 8.71+3.41 9.10+3.59 9.19+3.17 7.13+2.75 8.84+2.71 8.874+2.94
F/P (group) Value 3742/0.027 8.222/0.001
F/P(ime) Value 2.500/0.088 10.344/<0.001
F/Pnteraction) Value 4.520/0.002 2.716/0.031

Note:a P<0.05 compared with group C;b P<0.05 compared with group S.

2.3 Number of analgesic pump presses at 48 hour
postoperatively

The number of analgesic pump presses at 48 hour
postoperatively in patients of groups KS, S and C were 1
(1,2), 1 (1, 2) and 3 (1,4), respectively, and the difference
between the three groups was statistically significant
(H=16.974, P<0.01). A two-by-two comparison showed
that the number of analgesic pump presses in groups KS
and S was significantly lower than group C (P<0.05).

2.4 Incidence of adverse reactions in the 48 hour-
postoperative period

The prevalance of insomnia in the KS group was
lower than that in the S and C groups among the
postoperative adverse reactions (P<0.05), and the
difference was statistically significant. There was no
statistically significant difference in the comparison of
other adverse reactions (P>0.05). [Table 4]

Tab.4 Comparison of adverse reactions among three groups
within 48 hours after surgery [case ( %)]

Nausea and Respiratory Suffer from  Cognitive

Groups Case .. . . . . .
vomiting  depression insomnia __ impairment

Group KS 32 6 (18.8%) 1(3.1%) 02b 1(3.1%)
Group S 31 6 (19.4%) 0 6 (19.4%) 0
Group C 31 7 (22.6%) 0 7 (22.6%) 0
2 value 0.946
P value 0.623 >(0.999 0.008 >0.999

Note: # P<0.05 compared with Group C;* P<0.05 compared with Group S;¢
using Fisher's exact test.

3 Discussion

Modified radical mastectomy for breast cancer has a
wide range of incisions, is highly traumatic, and involves
mastectomy and axillary lymph node dissection, which can
damage part of the cutaneous nerves, as well as
postoperative negative pressure suction of the wound,
compression bandage, hematoma and fluid accumulation
compression and stimulation of the nerves leading to
moderate or severe pain in this type of surgery. Patients
undergoing modified radical mastectomy for breast cancer
are prone to negative emotions such as anxiety and
depression as they have to overcome the fear of cancer
during treatment, as well as physiological changes brought
about by changes in the appearance of the breast and
postoperative pain stimulation. In this study, esketamine
combined with SAPB was applied during general
anesthesia surgery in patients undergoing modified radical
mastectomy for breast cancer in order to prevent central
sensitization, reduce opioid tolerance, alleviate
postoperative pain, and alleviate patients' postoperative
anxiety and depression. The results showed that patients'
postoperative  pain  was  effectively  alleviated,
postoperative anxiety and depression were improved, and
the incidence of postoperative insomnia could be reduced
without increasing the nausea and vomiting, and other
adverse reactions The results showed that the patients'
postoperative pain was effectively relieved and
postoperative anxiety and depression were improved.

Opioids are widely used for intraoperative and
postoperative analgesia. However, high doses of opioids
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can lead to acute tolerance and induction of nociceptive
hypersensitivity[10]. They can also lead to nausea and
vomiting, respiratory depression, and other adverse effects
in patients. Therefore, this study chose esketamine
combined with SAPB for multimodal analgesia.
Esketamine has a high affinity for NMDA receptors, which
can inhibit the afferent NMDA receptors in the spinal cord
from receiving injurious stimuli, reduce opioid-induced
nociceptor sensitization[11], thus inhibiting central
sensitization[12], and also act on opioid dé-receptors to
improve the function of -receptors[13]. SAPB can be used
to target the pain locus to prevent nociceptive signals at an
early stage, avoiding central sensitization, which can lead
to nausea, respiratory depression and other adverse effects.
SAPB mainly targets the pain sites, blocking the
transmission of nociceptive signals as early as possible,
avoiding central sensitization, and reducing the transition
from acute pain to chronic pain [14]. SAPB can provide
good intraoperative and postoperative analgesia for
patients undergoing modified radical mastectomy for
breast cancer. In this study, after SAPB, the
resting/exercise VAS scores were significantly lower at 6
and 12 hours. This may be because SAPB has an excellent
analgesic effect on the surgical area in the early
postoperative period, and the duration of action of
ropivacaine is about 6-8 hours. When local anesthetics act
on the peripheral nerve block, the analgesic time is
significantly prolonged, and some of them can be up to 24
hours [15]. After the addition of acephate, the exercise
VAS scores of the KS group were significantly lower than
those of group S and group C. The analgesic effect was
better than that of SAPB alone. The combination of
esketamine had a better analgesic effect after the
weakening effect of SAPB, which was consistent with the
results of previous studies [16]. The decrease in the
number of postoperative presses of the analgesic pumps in
groups KS and S compared with group C is because both
esketamine and SAPB have the effect of relieving
postoperative pain.Wang ef al.[17] conducted a systematic
review and meta-analysis on the treatment of acute
postoperative pain in adults with esketamine sedation and
concluded that the perioperative application of esketamine
is effective in assisting analgesia, which can reduce the
intensity of pain and the need for opioids in a short period
after the operation. In this study, 2-hour postoperative pain
was reduced by the use of esketamine. In this study, the
difference in resting/exercise VAS scores among the three
groups at 2 hours postoperatively was not statistically
significant because the analgesic effect of the opioids used
intraoperatively was still at its peak; the difference in
resting/exercise VAS scores among the three groups at 24
hours postoperatively was not statistically significant,
because on the one hand, SAPB can exert analgesic effects
in a short period postoperatively, and on the other hand, the
improvement of the patient's postoperative pain scores by
using a small dosage of esketamine in the perioperative
period Improvement may be time-limited, and prolonging
the use of esketamine may be more meaningful for
patients' postoperative pain relief.

In this study, HADS was chosen as an indicator for
evaluating the mood of patients undergoing modified
radical mastectomy for breast cancer. HADS is one of the
commonly used tools to screen for anxiety and depression
in oncology patients[18]. Ozalp et al.[19] have confirmed
that the HADS scale is effective in screening the presence
of anxiety and depressive negative emotions in breast
cancer patients. The results of this study showed that the
patients were mainly anxious one day before surgery, and
the anxiety subsided and changed mainly to depression
after surgery. The HADS-A and HADS-D scores in the KS
group were lower than those in the S and C groups at 3
days and 1 week after surgery (P<0.05). Similar to the
results of Franz et al. [20], patients with refractory
depression who were given 0.2-0.4 mg/kg esketamine
intravenously for 2 hours showed relief of depressive
symptoms that persisted until 3 days postoperatively.This
may be due to the fact that esketamine exerts
antidepressant effects by sustained blockade of the NMDA
receptor[21] and by improvement of neuroplasticity and
synapse formation[22]. Escrivastigmine also leads to
increased levels of neurotransmitters such as dopamine in
the ventral striatum and caudate nucleus, leading to
increased excitability of limbic structures and good
mood[23]. Studies have also shown that the antidepressant
effects of esketamine can last up to 1 week or even 1
month[24].

The results of this study showed that the incidence of
postoperative insomnia was lower in the KS group than in
the S and C groups. Consistent with the results of Qiu et
al.[25], whose study found that continuous infusion of 0.3
mg kg h! esketamine during gynecologic laparoscopic
surgery prevented postoperative sleep disorders. It may be
because esketamine rapidly improves mood and produces
a favorable sleep response compared to conventional
antidepressants. The mechanisms by which esketamine
improves postoperative sleep are not fully understood and
may be due to its antidepressant effects, interaction with
the circadian system, and positive neurocognitive
effects[26]. It may also be due to the fact that esketamine
in combination with SAPB provides patients with good
postoperative analgesia and reduces discomfort due to pain,
which in turn improves sleep. The present study also
confirmed that esketamine combined with SAPB did not
increase other adverse effects.

There are some limitations in this study: only the
effect on anxiety and depression in the early postoperative
period was observed. In contrast, the effect on long-term
mood needs to be further investigated. In addition, only a
single dose of esketamine was studied in the perioperative
period. The conclusions of this study need to be further
confirmed by multicenter studies with larger sample sizes.

In conclusion, esketamine combined with SAPB for
general anesthesia in patients undergoing modified radical
mastectomy for breast cancer can optimize anesthesia
effects, reduce patients' postoperative pain, decrease the
number of postoperative analgesic pump presses, alleviate
anxiety and depression in the early postoperative period,
and reduce the incidence of insomnia.
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Effect of esketamine combined with serratus anterior plane block on postoperative

analgesia after modified radical mastectomy for breast cancer
CONG Wenbo“, ZHU Wei, ZHONG Mingjie, SHEN Shuai, SUN Yue
* Department of Anesthesiology and Perioperative Medicine, The Affiliated Sugian First People’s Hospital of
Nanjing Medical University, Sugian, Jiangsu 223800, China
Corresponding author; ZHU Wei, E-mail: zhuweijsph@ 163. com

Abstract; Objective To explore the effects of esketamine combined with serratus anterior plane block (SAPB) on
postoperative analgesia, anxiety and depression in patients with breast cancer undergoing modified radical mastectomy.
Methods From January 2023 to January 2024, 96 patients with breast cancer underwent modified radical mastectomy
in Suqian First Hospital were selected and randomly divided into three groups (n=32): esketamine combined with
SAPB group (KS group) , SAPB group (S group) , and blank control group ( C group). The KS group underwent SABP
on the affected side after induction of general anesthesia, 0.25 mg/kg of esketamine was slowly injected intravenously
before skin incision, with a continuous infusion dose of 0.12 mg - kg™ +h™" during surgery. The medication was stopped
30 minutes before the end of the surgery; S group underwent SABP on the affected side after induction of general
anesthesia; C group received general anesthesia. The S group and C group were given the same dose of normal saline to

the KS group after anesthesia induction and during surgery. The resting/exercise visual analogue scale (VAS) scores of
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patients at 2, 6, 12, 24 hours post-surgery and the hospital anxiety and depression scale (HADS) for patients 1 day

before surgery, 3 days after surgery, and 1 week after surgery were recorded. The number of compressions of the

analgesic pump and the occurrence of adverse reactions within 48 hours after surgery were compared. Results

Compared with C group, KS and S groups had lower resting/exercise VAS scores at 6 and 12 hours postoperatively, and

fewer number of compressions of the analgesic pump within 48 hours postoperatively ( P<0.05). Compared with C group

and S group, the KS group had lower exercise VAS scores at 12 hours post-surgery and HADS scores at 3 days and 1

week post-surgery (P<0.05), as well as a lower incidence rate of insomnia within 48 hours post-surgery (KS group 0, S

group 19.4% , C group 22.6% ,P<0.05). However, there was no statistically significant incidence of adverse reactions

among three groups(P>0.05). Conclusion In the modified radical mastectomy for breast cancer, esketamine combined

with SAPB can reduce the acute postoperative pain, alleviate the anxiety and depression of patients, and do not increase

the adverse reactions after the operation.

Keywords: Esketamine; Serratus anterior plane block; Anaesthesia; Breast cancer; Anxiety; Depression
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Tab. 1 Comparison of general data among three groups (x+s)

) F (L) HE(em) AT (kg) BMI(kg/m?)TARNME (min)

KS 2 (n=32) 47.38+6.03 157.81+1.69 57.50+1.76 23.06+0.89 127.19+5.18
S#(n=31) 50.06+5.54 157.61+1.58 57.68+1.66 23.19£0.90 127.16+4.95
CH4(n=31) 49.03+5.90 156.97+1.80 57.39+1.86 23.26+0.93 128.68+4.40

F 1.709 2.126 0.214 0.403 0.994
P 0.187 0.125 0.808 0.669 0.374

= L S

—_— e —

S

GRS

—

LN

B LY e R R

Fig. 1 Ultrasonographic images of serratus anterior plane
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Tab. 2 Comparison of VAS scores among three groups after rest and exercise ( point, x+s)
415 o = _ DARS Y= y= - BARE =
AJ5 2 h ARJ5 6 h AJ5 12 h AJ5 24 h ARJF 2 h AJ5 6 h ARJF 12 h AJ5 24 h
KS 4 32 1.13+0.71 1.47+£0.51* 2.03+0.78* 3.81+£1.09 1.53+0.51 2.41+0.50° 2.81+0.64" 5.66+1.23
S 4l 31 1.35+0.55 1.61+0.50° 2.03+0.71° 3.55+1.18 1.61£0.50 2.48+0.51° 3.61+0.95° 5.87£1.36
(oF~E] 31 1.42+0.50 2.58+0.81 3.84+0.69 4.16+0.78 1.68+0.48 3.77+0.88 5.74+0.93 6.00+0.89
F/P gy {8 34.902/<0.001 42.836/<0.001
F/Pyyy (i 159.939/<0.001 388.283/<0.001
F/P e 11.452/<0.001 18.046/<0.001
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Tab. 3 Comparison of HADS scores among three groups at different time points  ( point, X+s)
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Tab. 4 Comparison of adverse reaction among

three groups within 48 hours after surgery [ case( %) ]
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