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Total hip arthroplasty (THA) is more common in 
elderly patients who suffer from coronary heart 
disease, hypertension, diabetes and respiratory 
diseases, among other chronic illnesses.[1] The 
functions of various internal organs in those patients 
also decline with age; therefore, the risk of surgical 
treatment and anesthesia is high. To improve the 
survival rate of elderly patients with hip fractures 
and reduce the incidence of perioperative adverse 
events, the choice of anesthesia is a challenge to 
anesthesiologists. Current studies have shown that 
spinal anesthesia, general anesthesia, peripheral 
nerve blocks (PNBs) and other methods can be 
applied in THA surgery. However, these methods 
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have certain advantages and disadvantages. To 
illustrate, spinal anesthesia can cause changes in 
blood pressure and heart rate (HR) and hemodynamic 
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instability.[2] Traditional general anesthesia uses 
opioids more frequently, and excessive doses tend 
to affect the circulatory system of patients which, in 
turn, leads to serious adverse effects.[3]

In THA, the nerves involved in regional 
anesthesia/analgesia are complex and can be 
divided into cutaneous, muscular and articular 
branches. In recent years, hip pericapsular nerve 
group (PENG) block, as a new regional block 
method, has been gradually applied to THA, and 
it has been more effective in improving the degree 
of pain.[4] It has been anatomically confirmed that 
the PNB method is to stain both the femoral 
nerve and the articular branch of the obturator 
nerve by injecting the stain between the psoas 
tendon and the pubic bone.[5] Esketamine is a 
chiral cyclohexanone derivative that acts as the 
dextrose monomer of ketamine and interacts with 
a variety of receptors, mainly by blocking the 
N-methyl-D-aspartate receptor (NMDA) to exert 
sedative and analgesic effects. It has been shown 
to have a higher affinity for NMDA receptors 
and opioid μ receptors, and it has a four-fold 
higher affinity for NMDA receptors than ketamine. 
Esketamine is also able to non-competitively 
antagonize NMDA receptors and inhibit their 
receptor channel opening.[6] A subanesthetic dose 
is a dose that is lower than anesthesia. Patients who 
undergo subanesthesia doses cannot achieve the 
required depth of anesthesia, but can have a mild 
sedation effect. Low-dose esketamine can have a 
good sedative and analgesic effect, and higher doses 
have better anesthetic effects, accompanied by mild 
cardiovascular excitation.[7] Esketamine can reduce 
the stimulation and psychological effects on the 
heart of elderly patients and have better analgesic 
and sedative effects, and nerve block anesthesia has 
a smaller effect on hemodynamics. In addition, the 
use of opioids in the perioperative period is closely 
related to postoperative analgesia and the sedation 
of patients and rehabilitation prognosis. Clinical 
studies have shown that the use of esketamine 
is significantly associated with the improvement 
of postoperative analgesia and pain.[8] Therefore, 
low-dose esketamine can effectively reduce the 
use of opioids in the intraoperative period, thereby 
reducing the postoperative analgesia needs, 
increasing the intensity of pain and accelerating 
recovery.[9] 

The clinical application of esketamine combined 
with PENG in THA in elderly patients is relatively 
rare. It is important to consider the risks of surgery 
and anesthesia in elderly patients, as well as the 

requirements for hemodynamic stationarity during 
surgery. In the present study, we, therefore, aimed 
to compare and analyze the clinical effects of 
esketamine combined with PENG anesthesia and 
traditional lumbar plexus block anesthesia to provide 
a reference for the future clinical application of this 
method.

PATIENTS AND METHODS

Study design

This single-center, prospective, randomized-
controlled study was conducted at Changzhou 
Hospital Affiliated to Nanjing University of Chinese 
Medicine, Department of Anesthesiology between 
January 2020 and May 2021. A total of 120 patients 
(67 males, 53 females; mean age: 72.5±6.1 years; 
range, 60 to 89 years) who were scheduled to 
undergo hip arthroplasty were recruited, and 
block randomization was adopted for 1:1 random 
grouping. The patients were divided into three 
groups including 40 patients in each group, and the 
independent variable was the type of neuroleptic 
used in combination with a subanesthetic dose of 
esketamine. The observation group (Group A) was 
treated with a subanesthetic dose of esketamine 
combined with PENG; the control group (Group B) 
was treated with a subanesthetic dose of esketamine 
combined with lumbar plexus block; and the control 
group (Group C) was treated with a subanesthetic 
dose of esketamine for general anesthesia. Inclusion 
criteria were as follows: patients aged ≥60 years; 
American Society of Anesthesiologists (ASA) Class 
II-III; and having no serious coronary heart disease, 
hypertension, diabetes and related complications, 
liver and kidney function damage or mental 
illness. Exclusion criteria were as follows: allergy to 
ketamine; abnormal coagulation function; mental 
system diseases or cognitive dysfunction; and 
severe liver and kidney dysfunction.

Comparisons were conducted on the preoperative 
baseline data among the three groups: the onset 
time of anesthesia, duration of block, postoperative 
recovery time, postoperative extubation time, the 
mean arterial pressure (MAP) and HR indexes and 
the Visual Analog Scale (VAS) and Ramsay Sedation 
Scale (RSS) scores after surgery, as well as the 
incidence of postoperative adverse reactions. Data 
were collected by the anesthesiologist responsible 
and by nurses involved in patient care during 
hospital admission, and the clinical research 
assistants collated and analyzed the data. The nurses 
and the research assistant were blinded to the type 
of anesthesia.
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Overall patient data

Intervention

 According to the latest ASA guidelines, all patients 
fasted for 6 to 8 h and were banned from drinking 
for 4 h before surgery. After entering the operating 
room, peripheral upper limbs and venous access were 
routinely opened. The electrocardiogram, bispectral 
index, MAP, HR, pulse oximetry, respiratory rate and 
body temperature were routinely monitored, and 
the MAP and HR, after 10 min of patient calming, 
were recorded as baseline MAP and HR. No cases of 
nerve block failure, incomplete block, nerve injury, 
hematoma and other conditions occurred during this 
study.

Anesthesia methods

A subanesthetic dose of esketamine combined 
with PENG was used in Group A. In the supine 
position, the groin area was exposed using 
povidone-iodine, and a sterile towel was used for 
skin disinfection. The ultrasonic convex array probe 
(2 to 5 MHz) was used to place the probe parallel to 
the inguinal ligament. One end pointed to the anterior 
inferior iliac spine, and the two bony protrusions, 
namely the anterior inferior iliac spine and the pubic 
symphysis of the exoskeleton, were clearly displayed 
(Figure 1a). The needle was injected from the outside 
to the inside using the plane method. When the tip 
of the needle reached the lower part of the psoas 
major muscle bond and the surface of the pubic bone, 
a small amount of normal saline was injected. After 
confirming the diffusion of the liquid on the surface 
of the pubic bone and below the tendon, 0.375% 
20 mL of ropivacaine was injected.

The patients were, then, administered 
local anesthesia and punctured through the left 
radial artery for invasive arterial blood pressure 
monitoring. For anesthesia induction, Group A was 
administered 0.2 mg/kg of intravenous injection of 
ketamine (Jiangsu Hengrui Pharmaceutical Co., Ltd., 
2 mL: 50 mg), 0.3 μg/kg of sufentanil (Yichang Renfu 
Pharmaceutical Co., Ltd., 1 mL: 50 μg), 0.3 mg/kg of 
cyclophenol (Jiangsu Enhua Pharmaceutical Co., Ltd., 
10 mL: 20 mg), 2 mg of midazolam and 0.6 mg/kg of 
rocuronium bromide. Endotracheal intubation was 
performed 2 min after the induction of anesthesia. 
After intubation, a Datex-Ohmeda 7100 ventilator 
(Shanghai Jumu Medical Equipment Co., Ltd., Pudong 
New Area, Shanghai) was used to control breathing 
during anesthesia. Anesthesia was maintained with 
1 to 2% sevoflurane inhalation, the remifentanil 
infusion rate was 0.2 to 0.3 μg/kg·min and sevoflurane 
was discontinued 30 min before the end of the 
operation. A patient-controlled intravenous analgesia 
(PCIA) pump was given for postoperative analgesia. 
The PCIA formula was as follows: sufentanil 100 ug + 
ondansetron 8 mg + ketorolac tromethamine 60 mg + 
saline to 100 mL, pump speed at 2 mL/h, an automatic 
single dose at 3 mL and lock time at 20 min.

In Group B, a subanesthetic dose of esketamine 
combined with lumbar plexus block was used. 
The patients were placed in the healthy lateral 
decubitus position and ultrasound-guided puncture 
was performed 4 cm beside the third and fourth 
lumbar vertebrae (Figure 1b, c). The frequency of 
the ultrasound probe was 2 to 5 MHz, and the 
probe was adjusted until the images below the 
transverse processes of the third-to-fifth lumbar 
vertebrae and the psoas muscle were clearly 

(a) (b) (c)

FIGURE 1. (a) The two bony protrusions, namely the anterior inferior iliac spine and the pubic symphysis of the exoskeleton, were 
clearly displayed; (b and c) Ultrasound-guided puncture after subanesthetic dose of esketamine combined with nerve block. The 
patient was placed in the healthy lateral decubitus position and ultrasound-guided puncture was performed 4 cm beside the third 
and fourth lumbar vertebrae.
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displayed. The needle was inserted close to the probe 
and retracted in the lumbar plexus, and sufentanil 
0.5 μg/kg, propofol 1.5 mg/kg and rocuronium 
0.6 mg/kg were injected after no blood extraction. 
General anesthesia was, then, performed using a 
subanesthetic dose of esketamine, and the same 
maintenance and postoperative analgesic measures 
in Group A were used.

In Group C, general anesthesia was performed 
with a subanesthetic dose of esketamine. The same 
maintenance and postoperative analgesia measures as 
in Group A were used.

Main outcome indicators

Primary outcome measures were as follows:

1. Anesthesia indicators: onset time of anesthesia, 
duration of block, postoperative recovery time 
and postoperative extubation time.

2. Vital signs: the MAP and HR before anesthesia 
(T0), during skin incision (T1), 30 min after the 
start of surgery (T2) and at the end of surgery 
(T3).

3. VAS: VAS score at 0.5, 2, 6, 12 and 24 h 
after the operation (0 no pain; 0-4 mild pain; 
4-7 moderate pain; 7-10 severe pain).[10]

Secondary outcome measures were as follows: 

1. RSS: RSS at 0.5, 2, 6, 12 and 24 h after surgery 
(0-6 points: 1 point for insufficient sedation, 
2-4 points for good sedation and 5-6 points for 
excessive sedation).[11]

2. Adverse reactions: the incidence of 
postoperative delirium, nausea and vomiting, 
drowsiness, skin itching and other adverse 
reactions.

Statistical analysis

Power analysis and sample size calculation 
were performed using the PASS version 14.0 (NCSS, 
LLC Statistical software, Kaysville, Utah, USA). It 
was calculated that with a sample size of at least 
51 patients, the study would have 80% power to 
identify higher patient satisfaction among patients 
receiving a subanesthetic dose of esketamine 
combined with sufentanil treatment than among 
those receiving the control treatment (86.67% vs. 
63.33%) at a two-sided 5% significance level.

Statistical analysis was performed using the IBM 
SPSS version 26.0 software (IBM Corp., Armonk, NY, 
USA). The normality test of quantitative data was 
performed using K-S test (p=0.05). Quantitative data 
conforming to normal distribution were expressed 
in mean ± standard deviation, while qualitative data 
were expressed in number and frequency. Analysis of 
variance (ANOVA) was used for multiple comparisons. 
The chi-square test or exact probability method was 
used for comparison between the groups. A p value 
<0.05 was considered statistically significant.

RESULTS

There was no significant difference in age, sex, body 
mass index (BMI), ASA class, and operation time 
among the three groups (p>0.05), indicating that the 
overall data of the three groups were comparable 
(Table I).

However, there were significant differences 
in each anesthesia index among the three groups 
(p≤0.001). The onset time of anesthesia, duration of 
block, postoperative recovery time and postoperative 
extubation time in Group A were significantly lower 
than those in Groups B and C (Table II).

TAbLE I
Baseline data of patients

Group A Group B Group C

n Mean±SD n Mean±SD n Mean±SD t/F p

Age (year) 71.4±6.5 73.2±7.6 72.8±6.9 2.264 0.248

Sex

Male

Female

21

19

22

18

24

16

0.473 0.789

Body mass index (kg/m2) 22.5±2.4 21.3±1.9 22.1±2.0 1.678 0.452

American Society of Anesthesiologists

Grade 2

Grade 3

23

17

26

14

22

18

0.897 0.639

Procedure time (min) 113.5±11.4 124.8±12.6 118.3±11.9 2.423 0.514

SD: Standard deviation.
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TAbLE II
Comparison of anesthesia indicators among patient groups

Group A Group B Group C

Mean±SD Mean±SD Mean±SD F p

Onset of anesthesia (min) 3.5±1.5 3.8±1.9 4.1±2.0 5.784 0.001

Duration of block (min) 323.7±14.6 352.3±12.5 376.9±11.3 12.465 <0.001

Postoperative recovery time (min) 11.3±3.5 15.7±2.1 16.8±2.4 6.574 <0.001

Postoperative extubation time (min) 12.5±3.3 18.3±5.8 19.2±7.6 10.347 <0.001

SD: Standard deviation.

TAbLE III
Comparison of vital sign indicators at different time points among patient groups

Group A Group B Group C

Mean±SD Mean±SD Mean±SD F p

Mean arterial pressure (mmHg)

T0

T1

T2

T3

95.7±12.2  

93.5±11.3

90.6±9.8

89.8±8.4

95.4±12.4

88.3±9.2*

84.6±8.4*

81.5±7.8*

92.6±10.3

87.4±9.0*

84.2±8.0*

80.4±8.2*

30.452

28.345

32.59

29.648

<0.001

<0.001

<0.001

<0.001

Heart rate (time/min)

T0

T1

T2

T3

84.4±8.3  

80.3±7.9

78.7±7.2

77.2±6.5

83.5±9.4  

78.2±8.3

82.3±8.7

78.4±9.1

83.0±9.2   

78.4±7.4*

77.6±9.1*

75.6±9.5*

25.476

22.862

21.743

19.445

0.001

<0.001

<0.001

<0.001

SD: Standard deviation; * Compared to T0; p<0.05.

TAbLE IV
Comparison of VAS score and RSS scores at different time points between the two groups

Group A Group B Group C

Mean±SD Mean±SD Mean±SD F p

Visual Analog Scale score (h)

0.5

2

6

12

24

2.5±0.6  

2.7±0.7

4.3±0.6

3.1±0.5

2.3±0.4

3.9±0.8  

4.6±0.7

5.2±0.5

3.8±0.6

2.4±0.3

4.0±1.2

4.7±0.9

5.3±0.8

4.1±1.3

2.6±0.5

6.025

3.427

4.234

2.485

1.348

0.342

<0.001

<0.001

<0.001

0.942

Ramsay score (h)

0.5

2

6

12

24

4.3±0.7

4.1±0.5

2.4±0.2

1.9±0.3

1.7±0.3

2.3±0.5

3.2±0.4

2.1±0.3

1.8±0.4

1.6±0.2

2.4±0.4

3.3±0.3

1.8±0.6

1.6±0.9

1.8±0.8

3.412

4.384

2.564

1.385

1.572

<0.001

<0.001

<0.001

<0.001

0.564

VAS: Visual Analog Scale; RSS: Ramsay Sedation Scale; SD: Standard deviation.
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Compared to T0, the MAP at T1-T3 in Group A 
gradually decreased, but its decreasing trend was 
not statistically significant (p>0.05). The MAP at 
T1-T3 in Group B significantly decreased compared 
to T0 (p<0.05), and the MAP at T1-T3 in Group C 
significantly decreased compared with T0 (p<0.05). 
There were significant differences in the MAP among 
the three groups at each time point (p<0.001), and the 
MAP was higher in Group A at T1-T3 compared to 
Groups C and B.

Compared to T0, the HR gradually decreased 
from T1 to T3 in Group A, but its decreasing trend 
was not statistically significant (p>0.05), and the HR 
change from T1 to T3 in Group C was statistically 
significant (p<0.05). There were significant differences 
in the HR among the three groups at each time point 
(p<0.001). Compared to Group C, the HR at T0-T3 was 
significantly higher in Group A (p<0.05). Compared to 
Group B, the HR at T0-T1 was higher, and it was lower 
in Group A at T2-T3 (Table III).

There were significant differences in the VAS 
scores among the three groups at each time point, 
except at 0.5 and 24 h (p<0.001). The VAS scores at 
2, 6, and 12 h after the operation in Group A were 
significantly lower than those in Groups B and C.

There were significant differences in the RSS 
scores among the three groups at each time point, 
except at 24 h (p<0.001). The RSS at 0.5, 2, 6 and 12 h 
after surgery were significantly higher in Group A 
than in Groups B and C (Table IV).

Except for the incidence of nausea and vomiting, 
there was no significant difference in the detection 
rate of postoperative adverse reactions among 
the three groups (p>0.05). Patients in Group C 
had a significantly higher incidence of nausea 
and vomiting compared to Groups A and B 
(60% vs. 52.5% vs. 25.0%) (Table V).

DISCUSSION

With the rising ageing population in China, hip 
fractures and other elderly diseases have become more 

common. As a common surgical treatment for hip 
fractures, THA has good function and low revision 
rates. However, the requirements and damage of 
surgical treatment to the physiological function of 
patients also bring challenges: preoperative fasting 
and drinking, intraoperative bleeding, and hip tissue 
damage. As elderly patients have more underlying 
diseases such as concomitant coronary heart disease, 
diabetes, hypertension, the risk of surgery and 
anesthesia is greater than in other populations. In 
addition, THA produces a certain degree of pain, and 
some elderly patients experience anxiety, panic and 
other emotions, and postoperative recovery is less 
optimistic.[12] To improve the survival rate of elderly 
patients with hip fractures, improve the quality of 
postoperative recovery and reduce the incidence of 
postoperative pain, the choice of anesthesia is critical. 
The reason for this is not only to maintain stable 
hemodynamics such as MAP and HR during surgery, 
but also to do a good job of adequate preoperative and 
postoperative analgesia. Peripheral nerve blockades 
have a prominent role in modern anesthesia. The 
femoral nerve is the most important and easiest nerve 
to find, and anesthesia of other nerve fibers may 
theoretically improve analgesia without significantly 
increasing costs and time.[13]

Currently, traditional intravenous inhalation 
combined with general anesthesia can meet the 
surgical needs of patients with hip fractures. However, 
as elderly patients account for a relatively large 
proportion, unreasonable anesthesia can easily cause 
fluctuations in the vital signs of patients, thereby 
increasing the risk of anesthesia surgery and the 
occurrence of postoperative complications. Therefore, 
it is necessary to select appropriate vasoactive drugs 
to maintain intraoperative hemodynamic stability and 
analgesic and sedative effects, reduce the occurrence 
of postoperative adverse reactions in patients and 
shorten recovery time. Esketamine is a new anesthetic 
with analgesic and sedative effects; it has twice the 
intensity of analgesia compared to ketamine and 

TAbLE V
Comparison of the incidence rate of postoperative adverse reactions among patient groups (%)

Group A Group B Group C 

Adverse reactions n % n % n % c2 p

Delirium 2 5.0 4 10.0 5 12.5 1.401 0.496

Nausea and Vomiting 10 25.0 21 52.5 24 60.0 10.943 0.004

Lethargy 3 7.5 5 12.5 4 10.0 0.556 0.757

Pruritus 1 2.5 3 7.5 7 17.5 5.605 0.061
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is administered at half the dose of ketamine, when 
the same anesthetic effect is required.[14] The adverse 
effects of ketamine drugs are dose-related, and 
subanesthetic doses of ketamine refer to intravenous 
doses ≤0.5 mg/kg.[15] Furthermore, their plasma 
concentrations are usually high considering the 
analgesic intensity ratio of ketamine to esketamine, the 
decline of organ function in elderly patients and the 
decrease of drug metabolism ability.[16] In middle-aged 
and elderly patients undergoing surgery, the dose 
should be appropriately and rationally reduced. 
Clinical studies have also shown that subanesthetic 
doses of ketamine can exert good analgesic effects in 
clinical practice, while the use of low-dose ketamine 
can significantly reduce psychiatric adverse effects 
after surgical recovery.[17] Therefore, a subanesthetic 
dose of 0.2 mg/kg of esketamine was selected for this 
study.

In addition, PNB technology has more 
advantages as a way of intraoperative anesthesia and 
postoperative analgesia.[18] The PENG is a new nerve 
block method proposed by Girón-Arango et al.[5] 
Studies have shown that PENG has more advantages 
than traditional local analgesia methods; it is a 
fascial plane block and does not have direct contact 
with any nerve and, therefore, it is not accompanied 
by the risk of mechanical nerve injury. Furthermore, 
PENG innervates the sensory nerve coverage of 
the buttock more widely and completely and can 
more effectively relieve local analgesia.[19] Other 
advantages include that it is simple to use and has 
clear landmarks under ultrasound anatomy. Using 
this method, ultrasound-guided diffusion of local 
anesthetics can be observed, accidental intravascular 
injections can be easily avoided, the incidence of 
intraneural injections can be greatly reduced and the 
incidence of complications associated with epidural 
or lumbar plexus block can be reduced.[20,21]

In this study, a subanesthetic esketamine dose 
combined with PENG was used for THA in elderly 
patients. The results showed that the onset time and 
duration of anesthesia in Group A were significantly 
shorter than those in Groups B and C, indicating 
that the onset time of anesthesia in PENG was 
shorter and the effect of block anesthesia was better. 
Furthermore, the postoperative recovery time and 
postoperative extubation time of patients in Group 
A were lower than those in the control Groups B 
and C (p<0.001), which may be as esketamine was 
used in anesthesia induction and maintenance to 
make hemodynamics more stable.[22] The hip PENG 
can clearly display blood vessels, nerves and other 
tissues under ultrasound guidance. This allows 

physicians to master the needle insertion angle 
and prevent the injury of peripheral nerves,[23] and 
combined with the use of a subanesthetic esketamine 
dose, they can effectively achieve the needed 
analgesic and sedative effects. This is ultimately 
beneficial to maintain the hemodynamic stability 
of the patient. Moreover, the results of this study 
showed that the changes of MAP and HR at each 
time point in Group A were more stable than those 
in the control Groups B and C. They also indicated 
that a subanesthetic esketamine dose combined 
with PENG was beneficial to maintain the stability 
of intraoperative vital signs in patients. In elderly 
patients undergoing THA, stable postoperative 
hemodynamics and stable postoperative vital signs 
associated with subanesthetic esketamine combined 
with peripheral hip capsule nerve block contributed 
to the reduction of postoperative extubation time.

The results of this study showed that the VAS 
scores at 2, 6, and 12 h after the operation in Group 
A were significantly lower than those in the control 
Groups B and C (p<0.001). During the operation, a 
subanesthetic dose of esketamine combined with a 
nerve block around the hip joint capsule was used. 
The better nerve anesthesia effect caused by the 
nerve block around the hip joint capsule reduced 
the postoperative pain of the patients. Furthermore, 
injected subanesthetic doses of esketamine induce 
increased dopamine secretion in the central ventral 
striatum and caudate nucleus, causing the excitation 
of limbic structures, which led to good moods in 
patients. A good mood can reduce the reaction to 
pain after surgery. The RSS scores at 0.5, 2, 6, and 12 
h after the operation in Group A were significantly 
higher than those in the control Groups B and C 
(p<0.001), indicating that the subanesthetic dose of 
esketamine combined with the use of PENG achieved 
a good sedative effect. This sedative effect was better 
than that of sufentanil, propofol and rocuronium 
drugs, which were used in the control groups. 
Compared to the incidence rate of postoperative 
adverse reactions, the incidence rate of postoperative 
delirium, nausea and vomiting, drowsiness and skin 
itching in the Group A was lower than that in the 
control groups. The difference in the incidence rate 
of nausea and vomiting had a statistical significance 
(60% vs. 52.5% vs. 25.0%, p<0.001), indicating that the 
subanesthetic esketamine dose combined with PENG 
method can effectively reduce the postoperative 
analgesia in elderly patients undergoing THA. 
Furthermore, this achieved satisfactory analgesic 
effects with fewer adverse reactions, which made 
patients more comfortable.
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Nonetheless, there are some limitations to this 
study. First, as the sample size was small, it was not 
possible to further control potential confounders. 
Second, as a randomized-controlled study, it lacks 
a long postoperative follow-up. In addition, the 
recording time of the VAS score and RSS score 
was only 24 h, and the long-term postoperative 
score was not observed, which was not conducive to 
the evaluation of the prognosis. In future research, 
a more rigorous, multi-center, prospective studies 
to be designed are needed to further explore the 
postoperative analgesic effect of a subanesthetic dose 
of esketamine combined with peripheral hip nerve 
block in elderly patients undergoing THA.

In conclusion, the subanesthetic dose of 
esketamine combined with PNB of the hip joint 
capsule has a good postoperative analgesic effect 
in elderly patients undergoing THA, which may 
effectively shorten the postoperative recovery time 
and postoperative extubation time of patients, 
maintain the stability of vital signs during the 
operation, and reduce the occurrence of postoperative 
adverse reactions.
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