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Purpose: To investigate the effect of esketamine on peripheral vascular resistance in elderly patients during anesthesia induction.
Patients and Methods: Eighty elderly patients undergoing elective surgery were randomly assigned to two groups (n=40 each): the
esketamine group (Group A) received esketamine 0.3 mg/kg, while the control group (Group B) received an equal volume of normal
saline. Both groups received the same standard anesthesia induction (etomidate, sufentanil, rocuronium). Hemodynamic parameters
(SBP, DBP, MAP, HR) and peripheral vascular resistance assessed by the snuffbox radial artery resistance index (SBRI) were recorded
at seven time points: before induction (T1), 1 min (T2) and 5 min (T3) after induction, during intubation (T4), and 1 min (T5), 5 min
(T6), and 10 min (T7) after intubation. Adverse events during induction and postoperative recovery were also documented. This
double-blind study masked drug administration and outcome assessment.

Results: No significant baseline differences existed between groups (P>0.05). MAP in Group A was significantly higher than in Group
B at T2-T7 (P<0.05). SBRI in Group A was significantly higher than in Group B at T2 and T3 (P<0.05), but not at T4-T7. Group
A had lower incidences of hypotension (14.3% vs 56.4%), muscle tremor (8.6% vs 33.3%), and vasoactive drug use (5.7% vs 38.5%)
(all P<0.05). No significant differences were observed in other adverse events or postoperative recovery scores. Postoperative VAS
pain score was slightly lower in Group A (P<0.05).

Conclusion: Esketamine used during anesthesia induction shows promise in mitigating early-phase blood pressure decline, increasing
peripheral vascular resistance (T2-T3), maintaining hemodynamic stability, and reducing hypotension, muscle tremor, and vasoactive
drug use in elderly patients, without compromising recovery.
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Introduction

With the intensification of social aging, the number of elderly patients undergoing surgery and anesthesia is increasing.
Circulatory fluctuations are prone to occur during the anesthesia induction period, which affects the safety and prognosis
of patients during the peri-operative period.' Elderly patients often exhibit preserved systolic function but reduced
diastolic compliance, along with age-related decreases in baroreflex sensitivity and autonomic regulation. These changes
make them more susceptible to abrupt decreases in peripheral vascular resistance during anesthesia induction compared

to younger patients. Therefore, it is particularly important to maintain stable peripheral circulatory resistance.
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Currently, research on preventing blood pressure fluctuations during the induction period of general anesthesia mainly
focuses on drug intervention.* Selecting anesthetic drugs that have less impact on the cardiovascular system, such as
etomidate,’ sufentanil, remifentanil, etc, can effectively inhibit the stress response to tracheal intubation. However,
studies have found that the current measures also have some drawbacks, such as severe hemodynamic fluctuations,
increased risk of arrhythmia, abnormal tissue perfusion, drug accumulation and adverse reactions.

Esketamine, a novel anesthetic agent, is the dextrorotatory enantiomer of ketamine. It retains many of ketamine’s
pharmacological properties, such as potent analgesic and sedative effects.® Additionally, it possesses sympathomimetic
activity, which can stimulate the sympathetic nervous system’ and promote the release of catecholamines in the body.
This characteristic distinguishes its impact on the cardiovascular system from other anesthetics and is closely related to
changes in peripheral vascular resistance.'®

With the development of ultrasound technology,'' the monitoring of hemodynamic indicators related to large and
small blood vessels has become more non-invasive. The resistance index is a quantitative indicator commonly used
clinically to reflect the magnitude of vascular resistance, indirectly indicating peripheral vascular status and microcircu-
latory state.'>' In recent years, the snuffbox radial artery resistance index (SBRI) has gained increasing attention from
clinicians. A study on the relationship between Doppler SBRI and tissue perfusion showed a high correlation between
SBRI and tissue perfusion, suggesting its utility for assessing peripheral vascular disorders and reflecting peripheral
tissue perfusion more accurately than overall hemodynamic status. SBRI has been proven to be a feasible and accurate
parameter for evaluating vascular resistance and compliance.'*

Currently, esketamine is used for induction of general anesthesia, and its clinical application is receiving widespread
attention.'>'® This study primarily utilizes ultrasound technology to observe changes in the snuffbox radial artery
resistance index, exploring its application in anesthesia induction for elderly patients and its effect on peripheral vascular
resistance, to better guide clinical practice and ensure anesthesia safety for elderly patients.

Although studies on the hemodynamic effects of esketamine in different populations have been reported, there are
still limited studies specifically focusing on the impact on peripheral vascular resistance during anesthesia induction in
elderly patients. In addition, previous studies have not used the snuff - box brachial resistance index (SBRI) as a direct
and non - invasive indicator to evaluate peripheral vascular resistance. Therefore, this study aims to fill this gap by using
SBRI and systematically evaluate the effects of esketamine on peripheral vascular resistance and hemodynamic stability

in elderly patients.

Materials and Methods

General Information

This study was reported in accordance with the CONSORT guidelines, and a complete checklist is provided. Eighty
elderly patients scheduled for tracheal intubation general anesthesia at the CHCT between December 2024 and
December 2025 were selected as study subjects. Inclusion criteria: (1) Age > 60 years; (2) Planned elective surgery
under general anesthesia; (3) ASA physical status classification'’ I-III; (4) NYHA functional class I; (5) Negative
Allen’s test; (6) No contraindications to the study drugs; (7) Signed informed consent. Exclusion criteria: (1) Severe
cardiovascular diseases (eg:acute heart failure, myocardial infarction); (2) Patients at high risk for increased blood
pressure, intraocular pressure, pulmonary artery pressure, or intracranial pressure; (3) Neurological diseases (eg:
preeclampsia, eclampsia) or history of severe mental disorders; (4) Peripheral vascular disease due to underlying
conditions (eg: hyperlipidemia); (5) History of hepatic or renal dysfunction; (6) Allergy to the study drugs; (7)
Participation in other clinical trials within the last 3 months This study was approved by the Medical Ethics
Committee of the CHCT All patients and their families voluntarily signed informed consent forms In addition to ethical
approval, all methods in the study were performed in accordance with the relevant guidelines and regulations, including
the Declaration of Helsinki.
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Specific Process

The selected research subjects were randomly divided into the observation group (Group A) received esketamine and the
control group (Group B) received non-esketamine, with 40 cases in each group, according to the random number table
method. Preoperatively, patients fasted for solid food and withheld fluids for 2—4 hours. Upon entering the operating
room and after three-party verification, they were placed in the supine position, and a peripheral intravenous line was
established. Sodium acetate Ringer’s injection was infused at a rate of 500 mL/h. Vital signs monitoring was established,
including ECG, NIBP, and SpO,. Under ultrasound guidance, the pulse Doppler function of the ultrasound device was
used to obtain the radial artery lumen blood flow spectrum, and the SBRI was calculated [(PSV - EDV)/PSV].

Anesthesia Induction

An anesthesiologist who is unaware of the grouping of this trial is responsible for administering the drugs. Set the
ventilator parameters, adjust the induction position with the head higher than the feet, administer oxygen through a mask
at a flow rate of 4-5 L/min. After pre - oxygenation, in the Group A, slowly intravenously inject 0.3 mg/kg of esketamine
(administered within 1 min after the start of induction), 0.3 mg/kg of etomidate, 0.5 pg/kg of sufentanil, and 0.9 mg/kg of
rocuronium bromide (administered within 5 min after the start of induction) for anesthesia induction. Group B followed
the same procedure, replacing esketamine with an equivalent volume of normal saline. After successful induction in both
groups, tracheal intubation was performed under video laryngoscopy. After confirming clear and equal bilateral breath
sounds and good ventilation without air leak, the patient was connected to the anesthesia machine for mechanical
ventilation. Settings included: FiO, 60%, oxygen flow 2 L/min, tidal volume 6—8 mL/kg, respiratory rate 10—14 breaths/
min, [:E ratio 1:2, maintaining end-tidal CO, between 35-45 mmHg. No surgical maneuvers were performed within
10 minutes of induction. Changes in peripheral vascular resistance and hemodynamic parameters were monitored in both
groups at the following time points: before induction (T1), 1 min after induction (T2), 5 min after induction (T3), during
tracheal intubation (T4), 1 min after intubation (T5), 5 min after intubation (T6), and 10 min after intubation (T7).

Anesthesia Maintenance

Patients in both groups received intravenous infusion of propofol 3—5 mg/(kg-h) and remifentanil 0.3 pg/(kg-min) to
maintain blood pressure fluctuations within +20% of baseline. Management of blood pressure changes during induction:
When blood pressure decreased by 20% - 30% from baseline, methoxamine 0.5-1 mg/dose or ephedrine 5—10 mg/dose
was administered intravenously. Drug choice and dose adjustments were based on blood pressure recovery and heart rate
changes. When blood pressure increased by 20% - 30% above baseline, urapidil was typically used, with an initial dose
of 12.5-25 mg intravenously, and subsequent doses decided based on the degree of blood pressure reduction.

Observation Indicators

1) Record patient basic information, including gender, age, ASA classification, NYHA functional class, baseline
MAP, HR, and SBRI upon entering the operating room (T1).

2) Compare hemodynamic indicators between groups at T2, T3, T4, TS, T6, T7: SBP, DBP, MAP, HR and SpO, were
measured using a patient monitor.

3) Compare peripheral vascular resistance indicators between groups at T2, T3, T4, T5, T6, T7: SBRI was primarily
measured via ultrasound examination. During examination, an appropriate amount of ultrasound gel was applied to
the snuffbox area of the wrist. The ultrasound probe was placed at this location with the marker point facing the
medial side of the thenar eminence. In color Doppler mode, the blue blood flow indicated the snuftfbox radial
artery. The pulse Doppler mode of the ultrasound device was activated, with the sample gate positioned at a depth
of 1 cm in the sagittal plane of the radial artery, to obtain PSV and EDV. SBRI was calculated using the formula:
SBRI = (PSV - EDV) / PSV, yielding the SBRI.

4) Compare the effects of different drugs and maneuvers on peripheral vascular resistance and hemodynamics at
different time points.
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5) Compare the incidence of adverse reactions between the two groups: Record occurrences of hypertension,
hypotension, tachycardia, bradycardia, etc., during anesthesia induction. Incidence = (number of adverse reaction
cases / total number of cases) x 100%.

6) Record the occurrence of postoperative adverse reactions, postoperative recovery scores, and VAS pain scores.

Statistical Processing

Data analysis was performed using SPSS and PASS statistical software. Intention-to-treat analysis was adopted. All
patients were randomly included in the analysis. Measurement data were expressed as mean =+ standard deviation.
Independent sample #-test was used for comparison between groups, paired 7-test was used for comparison within groups,
and repeated measures analysis of variance was used for comparison of indicators at multiple time points. Count data
were expressed as rates (%), and chi-square test was used for comparison. A difference was considered statistically
significant when P < 0.05.

Based on the standard deviation (SD=0.113) of hemodynamic and resistance index parameters reported in relevant
literature,'® with a two-sided significance level (o)) of 0.05 and power (1-B) of 0.8, 32 patients were required per group.
Considering a possible dropout rate (eg, 20%), 40 patients per group were needed. This study selected 80 patients. Six
patients were excluded due to intervention interruption (ultrasound measurement position deviation). Therefore, the final
statistical analysis included 35 patients in the Group A and 39 in the Group B (Figure 1). Furthermore, recalculated based
on the actual SD = 0.075 of SBRI at T1 in this study, 28 cases are required for each group.The actual effective sample
size in this study meets the statistical power requirements.
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Results

Comparison of General Information Between Groups
There were no statistically significant differences (P > 0.05) in general information such as age, gender, height, and
weight between the two groups, indicating comparability (Table 1).

Comparison of Hemodynamic Indicators

Inter-group comparisons showed no statistically significant differences in MAP and HR at the T1 time point (P > 0.05).
Comparison of MAP between the two groups at time points T2 - T7 showed that all P - values were < 0.05, indicating statistically
significant differences. Among them, the overall MAP of the Group A was higher than that of the Group B (Figure 2A).
Comparisons of HR between groups showed statistically significant differences at time points T4, T5, and T7 (P < 0.05), and the
mean value of the Group A was higher than that of the Group B. Blood pressure decreased at T3 in both groups and increased at
T4 due to tracheal intubation stimulus in both groups (Table 2).

Comparison of Peripheral Vascular Resistance Index
Linear regression model analysis showed that the main effect of group was not statistically significant (F=2.167,
P=0.145), indicating that group assignment did not significantly affect SBRI. However, SBRI at different time points
(T1~T7) was highly statistically significant (F=17.533, P < 0.001). The interaction effect between group and time point
was not statistically significant (F=1.022, P=0.382). SBRI in the Group A at 1 minute post-induction (T2) was higher
than the preoperative baseline (P < 0.05) (Figure 2B) and higher than SBRI in the Group B at T2 (Figure 3).The Group
B showed no significant change in SBRI between T2 and T1 (Figure 4). SBRI in both groups decreased significantly at
5 minutes post-induction (T3) compared to T2 (P < 0.05), with SBRI in the Group A still higher than the Group B at T3.
At time points T4-T7, there were no statistically significant differences in SBRI between the two groups (P > 0.05)
(Table 3).

After excluding the influence of age, gender, BMI, comorbidities, and baseline blood pressure, the snuffbox radial
artery resistance index in the Group A was on average 0.972 units higher than in the Group B(95% confidence interval
0.747~1.197). The pseudo R? of the model was 0.256, and residual analysis suggested good model fit (Table 4).

Comparison of Adverse Reaction Incidence During Induction Between Groups

During anesthesia induction, there were statistically significant differences between the two groups in the incidence of
hypotension, muscle tremor, and vasoactive drug use (P < 0.05). There were no statistically significant differences in the
incidence of hypertension, tachycardia, bradycardia, or coughing (P > 0.05). The Group A had lower incidence rates of
hypotension (14.3% vs 56.4%), muscle tremor (8.6% vs 33.3%), and vasoactive drug use (5.7% vs 38.5%) compared to
the Group B (Table 5).

Table | Comparison of General Information Between Groups

2

Parameter Group A Group B tly p value
(n=35) (n=39)
Age (X £ s, year) 68.74+6.09 | 67.38+6.41 | 0.931 0.355

BMI (X £ s, kg/m?) | 23.45£2.42 | 23.80£2.65 | —0.39| 0.697
Gender [n(%)]

Male 18 (51.4) 25 (64.1) 1.217 0.270
Female 17 (48.6) 14 (35.9)

Comorbidity [n(%)]

Yes 21 (60.0) 20 (51.3) 0.567 0.451
No 14 (40.0) 19 (48.7)
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Figure 2 Trends of MAP and SBRI changes in two groups ((A) Changes in MAP Between Groups at Different Times; (B) Changes in SBRI Between Groups at Different Times).

Comparison of Recovery Time, Postoperative Recovery Score, and Visual Analogue

Scale Between Groups

There were no statistically significant differences between the two groups in postoperative recovery time, Steward
recovery score upon awakening, or incidence of postoperative adverse reactions (P > 0.05). The postoperative Visual
Analogue Scale (VAS) in the Group A was slightly lower than that in the Group B, a difference that was statistically
significant (P < 0.05), with VAS in both groups being below 3 points (Table 6).
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Table 2 Comparison of Hemodynamics Between Groups

Group Group A Group B t p value

MAP(mmHg)
TI 101.03£11.52 | 100.51+10.27 | 0.204 0.839
T2 105.91£13.15 | 99.49£10.05 2.377 0.020
T3 91.09+13.04 | 83.85%10.38 2.655 0.010
T4 107.40£19.01 | 92.21%14.25 3916 <0.001
T5 101.26£16.37 | 88.72+12.68 3.703 <0.001
Té6 95.71x13.31 82.36+8.93 5.116 <0.001
T7 92.57+14.01 81.13x1042 | 4.013 <0.001

HR (tpm)
TI 70.23x12.71 69.00+12.78 0414 0.680
T2 70.31x13.32 | 70.44+14.40 | —0.038 0.970
T3 68.29+12.87 | 68.23+14.78 0.017 0.987
T4 78.23+16.65 | 69.41+14.58 2.429 0.018
T5 74.77x13.57 | 67.79+13.31 2.230 0.029
Té6 67.66x11.99 | 64.95+12.80 0.972 0.334
T7 64.54x11.78 | 59.26+10.58 2.034 0.046

Discussion

The anesthesia induction period is the phase of general anesthesia with the most significant hemodynamic fluctuations.'”
Elderly patients, even without severe cardiovascular comorbidities, often exhibit age-related changes in baroreflex
sensitivity and autonomic regulation, which increase their sensitivity to anesthetic agents.” In our study, patients with
severe cardiovascular diseases (eg, acute heart failure, myocardial infarction) were excluded, so our findings primarily
apply to relatively healthy elderly patients.Studies indicate a high incidence of hypotension during anesthesia induction
in elderly patients, and sustained hypotension may lead to inadequate perfusion of vital organs, increasing the risk of
adverse cardiovascular and cerebrovascular events.>' Therefore, exploring anesthesia strategies to maintain circulatory
stability during induction in elderly patients is a research focus in clinical anesthesia.

Some studies using esketamine for general anesthesia induction in elderly patients found more stable hemodynamics
compared to other anesthetics.”*** Furthermore, assessing peripheral vascular resistance is key to verifying drug efficacy.
Traditional vascular resistance measurement requires invasive arterial monitoring, which carries risks of bleeding,
infection, and vascular damage in elderly patients. The snuffbox radial artery resistance index, however, can be obtained
via ultrasound Doppler technology. It is simple, non-invasive, intuitive (as shown in Figures 3-4), directly reflects
peripheral vascular resistance, and is a feasible indicator for evaluating peripheral tissue perfusion.”* Based on this, this
study employed a double-blind, prospective, randomized controlled design to systematically evaluate the effect of
esketamine used during anesthesia induction on peripheral vascular resistance and hemodynamics in elderly patients.

The results of this study showed no statistically significant differences (P > 0.05) in general data such as age, gender,
BMI, comorbidities, and baseline indicators like MAP, HR, and SBRI before induction (T1) between the two groups,
eliminating interference from baseline differences and establishing comparability. Hemodynamic results showed that
MAP in the Group A was overall higher than in the Group B at time points T2~T7. MAP in the Group A showed a mild
increase at T2 after esketamine injection and remained higher than the Group B at T3 after administration of other
anesthetics, consistent with the aforementioned mechanism where esketamine’s sympathomimetic effect counteracts the
vasodilatory and myocardial depressive effects of etomidate and sufentanil. This aligns with findings from Eberl et al.?®
Blood pressure in the Group B significantly decreased at T3 post-induction, while fluctuations in the Group A were
smaller, suggesting a certain circulatory protective effect in elderly patients. HR comparison showed blood pressure
increased at T4 due to tracheal intubation stimulus in both groups, with mean values higher in the Group A but
maintained within clinically safe ranges and without severe tachycardia, indicating that esketamine has a controllable
effect on heart rate without increasing cardiac load.
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Figure 3 Group A Snuffbox Radial Artery Blood Flow ((A) Group A Tl Snuffbox Radial Artery Blood Flow; (B) Group A T2 Snuffbox Radial Artery Blood Flow).

In this study, peripheral vascular resistance results showed that SBRI in the Group A was significantly higher than in
the Group B at time points T2-T3. No statistically significant differences in SBRI were found between groups at T4-T7
(P > 0.05). Esketamine may provide beneficial effects on peripheral vascular resistance primarily during the early
induction phase (T2-T3), but this effect was not sustained at later time points.The Beta regression model, after excluding
confounding factors, showed that SBRI in the Group A was on average 0.972 units higher than in the Group B. As an
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group receiving esketamine; Group B group receiving non-esketamine.

indicator reflecting peripheral vascular resistance, an increase in SBRI suggests vasoconstriction. Although the differ-
ences between MAP and SBRI are statistically significant, the effect size of this single-center study should be interpreted
with caution, and larger-scale multicenter studies are needed to verify its universality.
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Table 3 Comparison of Resistance Index SBRI Between Groups at Different Times

Group A | Group B t p value | Inter-Group Effect | Time Effect | Interaction Effect

Tl | 0.94+0.06 | 0.94+0.09 | —0.220 | 0.827 F=2.167 F=17.533 F=1.022

T2 | 0.98+0.08 | 0.92+0.11 | 2.717 | 0.008 P=0.145 P<0.001 P=0.382

T3 | 0.85+0.09 | 0.80+0.10 | 2.175 0.033

T4 | 0.89+0.09 | 0.88+0.12 | 0.533 0.595

T5 | 0.87+0.10 | 0.86+0.14 | 0.314 | 0.754

Té | 0.86+0.10 | 0.82+0.27 | 0.815 0418

T7 | 0.89+0.10 | 0.860.11 | 1.242 0.218

Table 4 Beta Regression Model Analysis Results for Factors Influencing SBRI
Variable Regression Standard Error t p value 95.0% Tolerance VIF
Coefficient (B) Confidence Interval

Constant 0.972 0.114 8.50 <0.001 0.747~1.197
Group —0.028 0.013 -2.159 | 0.032 —0.054~-0.002 0.953 1.049
Time —0.060 0.008 —7.674 <0.001 —0.076~-0.045 1.000 1.000
Age 0.002 0.001 1.712 0.088 0.000~0.004 0.844 1.185
Gender 0.017 0.013 1.235 0.218 —0.010~0.043 0.924 1.082
BMI —0.003 0.003 -1.117 | 0.265 —0.008~0.002 0.912 1.096
MAP 0.000 0.001 0.507 0.613 —0.001~0.002 0.879 1.138
Comorbidity | —0.013 0.013 —1.006 | 0316 —0.039~0.013 0.952 1.050

Note: Pseudo R?=0.256. The dependent variable is SBRI.

Esketamine’s sympathomimetic effect is likely the primary mechanism for its hemodynamic stabilizing effect.
Esketamine can stimulate the sympathetic nervous system center, promoting the release of catecholamines like norepi-
nephrine from sympathetic nerve endings, which bind to a-adrenergic receptors on vascular smooth muscle, causing

Table 5 Comparison of Adverse Reactions During Anesthesia Induction [n(%)]

Parameter Group A (n=35) Group B (n=39) p value
[n(%)] [n(%)] (Fisher’s Exact Test)
Hypertension 5(14.3) 1 (2.6) 0.095
Hypotension 5(14.3) 22 (56.4) <0.001
Tachycardia 2(57) 2 (5.1) 1.000
Bradycardia 1 (29) 6 (15.4) 0.111
Coughing 4 (11.4) 5(12.8) 1.000
Muscle tremor 3 (8.6) 13 (33.3) 0.012
Use of vasoactive drugs 2 (5.7) 15 (38.5) <0.001
Table 6 Comparison of Postoperative Scores Between Groups
Parameter Group A Group B VA p value
(n=35) (n=39)
Recovery Time (X £ s, min) 20 (15, 25) | 25 (15, 30) | —0.931 0.352
Recovery score (X £ s, points) 6 (5, 6) 6 (5, 6) —0.637 0.524
VAS score (X £ s, points) I (0, 3) 2(1,5) —2.234 0.025
Postoperative adverse reactions [n(%)]
Yes 3 (8.6) 1 (2.6) 0.339
No 32 (914) 38 (97.4)
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vasoconstriction, increased peripheral vascular resistance, accelerated heart rate, enhanced myocardial contractility,
increased cardiac output, and elevated blood pressure.’?” The decrease in SBRI at T3, but still higher in the Group
A than the Group B, indicates that esketamine can delay the decline in peripheral vascular resistance. The increase in
both groups at T4-T7 due to intubation stress suggests that esketamine’s impact on peripheral vascular resistance is
concentrated in the early induction phase,'® which is also the period most prone to circulatory fluctuations in elderly
patients, highlighting the value of its intervention.

From a clinical application perspective, the advantages of esketamine are also reflected in the following aspects. First,
its potent analgesic and sedative effects can reduce intraoperative and postoperative opioid consumption, aligning with
the current concept of opioid-sparing anesthesia.”® The lower postoperative VAS in the Group A in this study also
confirms the persistence of its analgesic effect. Second, esketamine can also act on bronchial smooth muscle, causing
bronchodilation, relieving airway spasm, maintaining airway patency, and reducing airway resistance, which helps
maintain good ventilation.”” In this study, the incidence of coughing was slightly lower in the Group A(though not
statistically significant), possibly related to this effect. Third, the lack of significant difference in postoperative recovery
time and scores between groups suggests that while providing circulatory protection, esketamine did not negatively
impact the quality of patient recovery.

Although the incidence of hypertension and tachycardia was slightly higher in the Group A, the differences were not
statistically significant, both were within controllable limits, and did not lead to serious clinical consequences. This also
indicates the need for individualized dose adjustment and close hemodynamic monitoring in clinical application. This
study is a single-center design with a limited sample size, potentially subject to selection bias. Future multi-center, large-
sample studies are needed to further validate the conclusions. As a commonly used anesthetic agent, the application of
esketamine in general anesthesia induction for elderly patients and its impact on peripheral vascular resistance warrant
further in-depth research.

Conclusion

In summary, the use of esketamine during anesthesia induction shows promise in mitigating blood pressure decline and
increasing peripheral vascular resistance during the early induction phase (T2-T3) in the elderly patients, maintain
hemodynamic stability, and simultaneously reduce the incidence of hypotension, muscle tremor, and the use of
vasoactive drugs, demonstrating good clinical application value. The results suggest a potential beneficial effect of
esketamine on peripheral vascular resistance during the early induction phase, but these findings should be interpreted
with caution due to the single-center design and limited sample size.

Clinical Trial Registry

A single-center, double-blind, prospective, randomized controlled study to evaluate the effect of esketamine on peripheral
vascular resistance in elderly patients during anesthesia induction. Registry identifier:ChiCTR2500102259.This study
was registered at the Chinese Clinical Trial Registry with the registration number ChiCTR2500102259 on 12/05/2025.
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