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Abstract: Objective: To investigate the anesthesia outcomes of ketamine and propofol in pediatric anesthesia and 
analyze associated prognostic factors. Methods: A retrospective study was conducted on 160 children who un-
derwent anesthesia and operation in Children’s Hospital of Nanjing Medical University from 2020 to 2022. The 
anesthesia outcomes was analyzed by comparing the blood oxygen saturation (SpO2), heart rate (HR), mean arterial 
pressure (MAP) at before (T1), during (T2) and after (T3) operations, recovery time after anesthesia, post-anesthesia 
care unit (PACU) stay, adverse reactions, as well as the Steward and FLACC scores between the control and research 
groups. Univariate analysis and logistic regression analysis were used to identify the prognostic factors in pediatric 
anesthesia. Results: The changes in SpO2, HR, and MAP were different between the two groups at different time 
points (P < 0.05). There were significant differences in anesthesia recovery time, PACU stay, Steward and FLACC 
scores, and incidence of adverse reactions between the two groups (P < 0.05). Logistic regression analysis revealed 
that operation time ≥ 49.5 minutes (P = 0.001, OR = 3.828, 95% CI: 1.715-8.544) and single use of ketamine for 
anesthesia (P = 0.048, OR = 2.257, 95% CI: 1.006-5.063) were independent risk factors for postoperative delirium. 
Conclusion: Combining propofol with ketamine for pediatric anesthesia yields superior clinical outcome compared 
to using ketamine alone. This combined approach can effectively maintain stable circulation during operation, lead 
to shorter anesthesia recovery time, ensure high recovery quality, reduce postoperative pain, adverse reaction rate, 
and risk of post-anesthesia delirium in children, thereby improving the prognosis.
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Introduction

The progress in anesthesiology and pediatric 
surgery has notably advanced, leading to a 
heightened focus on the field of pediatric anes-
thesia [1]. Due to the particularity of child physi-
ology and anatomy, the operations for children 
can not be performed according to anesthesia 
methods used for adults. Instead, tailored and 
scientifically informed approaches to pediatric 
anesthesia should be selected [2]. Ketamine is 
widely used in pediatric anesthesia, but the 
use of ketamine only as an anesthetic can 
increase the content of catecholamines, ca- 
use excessive cardiovascular excitation, and 
increase heart rate (HR) and blood pressure, 
resulting in a series of adverse reactions, su- 
ch as nausea and vomiting [3]. Studies have 

shown that ketamine can increase the inci-
dence of adverse events, such as postopera- 
tive nausea and vomiting, and overdose of this 
anesthetic can even cause significant respira-
tory depression [4]. Propofol is a short-acting 
anesthetic that is often used in combination 
with other anesthetics. Its single use in anes-
thesia can lead to slow HR and low blood pres-
sure, but it can shorten the anesthesia recovery 
time and significantly reduce adverse reactions 
[5]. Therefore, the combined application of pro-
pofol and ketamine can offset each other’s side 
effects [6]. Specifically, propofol can reduce the 
incidence of adverse reactions such as pos- 
toperative nausea and vomiting that may be 
caused by ketamine, and ketamine can offset 
the circulatory inhibition caused by propofol. 

http://www.ajtr.org


Ketamine and propofol in pediatric anesthesia

6096 Am J Transl Res 2023;15(10):6095-6105

Figure 1. Flow chart of 
patient selection in this 
retrospective analysis.

Thus, the combined application of the two can 
help patients to maintain a more stable HR  
and blood pressure during operations [7]. The 
occurrence of delirium after anesthesia is com-
mon and related to poor prognosis [8]. When 
pediatric anesthesia is well recovered, and 
there is no occurrence of postoperative deliri-
um following an evaluation using the Pediatric 
Anesthesia Emergence Delirium (PAED) scale, 
the overall prognosis for children after anesthe-
sia and surgery is generally favorable [9]. At 
present, there are a number of studies on the 
anesthesia outcomes of ketamine and propofol 
alone or in combination [10], but few of them 
were conducted in the field of pediatric anes-
thesia. Therefore, we retrospectively analyzed 
data of children undergoing anesthesia in our 
hospital, compared the anesthesia outcomes 
of ketamine and propofol in pediatric anesthe-
sia, analyzed the prognostic factors, and dis-
cussed whether the use of ketamine or ket-
amine-propofol affected the prognosis of the 
children. This study aimed at providing a theo-
retical basis and reference for healthcare prac-
titioners to make informed decisions regard- 
ing suitable anesthesia methods for clinical 
management.

Methods 

Subjects 

The data of 204 children who underwent an- 
esthesia and operation in Children’s Hospital  
of Nanjing Medical University from 2020 to 
2022 were collected. Among them, 44 children 
were excluded because they did not meet the 
inclusion criteria, and finally 160 children we- 
re included for this retrospective study (Figure 
1). This study was approved by the Ethics 
Committee of Children’s Hospital of Nanjing 
Medical University.

Inclusion criteria: (1) children who were diag-
nosed in our hospital and received anesthesia 
and operation; (2) children whose family mem-
bers were informed and agreed to participate in 
the study and signed informed documents; (3) 
children with ASA grade I; (4) children with com-
plete medical records; (5) children underwent 
outcome assessment after surgery. Exclusion 
criteria: (1) children with mental disorders; (2) 
children with severe organ dysfunction or con-
genital diseases; (3) children with incomplete 
medical records; (4) children who were allergic 
to ketamine or propofol.
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Data collection

The general data were preoperatively collect- 
ed in children, including gender, age, American 
society of Anesthesiologists (ASA) grade, past 
history, and other data. Clinical vital signs were 
collected in children before (T1), during (T2) and 
after (T3) operation, including oxygen saturation 
(SpO2), HR, and mean arterial pressure (MAP). 
The operation time, recovery time after opera-
tion, post-anesthesia care unit (PACU) stay,  
and adverse reactions were compared between 
the two groups. Postoperative Steward, PAED, 
as well as Face, Legs, Activity, Cry, Consolability 
(FLACC) scale scores were evaluated by two 
experienced physicians.

Standard of scoring

Steward score was used to assess the quality 
of recovery after anesthesia in children [11]. 
The scale includes three aspects: sobriety, 
unobstructed breathing, and physical activity. 
Each aspect was assigned a score ranging from 
0-2 points, with a maximum score of 6 points. 
Only patients with a score ≥ 4 points were 
allowed to leave the PACU.

FLACC rating scale was used for assessment  
of pain after surgery in children [12]. The scale 
has five criteria, facial expression, leg move-
ment, position, crying, and consolability. The 
score of each item ranges from 0 to 2 points, 
with a maximum score of 10 points. A final 
score of 1 to 3 indicates slight pain, a score of 
4 to 6 suggests moderate pain, and a score of 
7 to 10 indicates severe pain. Higher scores 
indicated more obvious discomfort and pain 
after surgery.

PAED scale was used to evaluate whether delir-
ium occurred 24 hours after the anesthesia 
[13]. Delirium was scored from five aspects: 
eye contact with caregivers, purposeful behav-
iors, awareness of the surrounding environ-
ment, restlessness, and consolability. Each 
aspect was scored from 0 to 4 points, and a 
score ≥ 12 points was defined as delirium.

Outcome indicators

The 160 patients were divided into a control 
group (ketamine group) and a research group 
(ketamine-propofol group) according to the dif-
ferent anesthesia methods. The specific anes-

thesia methods were as follows. In the control 
group, ketamine was used for preoperative 
intravenous induction anesthesia, with a dose 
of 1-2 mg/kg. Intermittent ketamine 1-2 mg/kg 
was given to maintain anesthesia according to 
the actual situation of the children during the 
operation. In the research group, ketamine and 
propofol were used for anesthesia. Ketamine 
was used to induce anesthesia before surgery, 
with a dose of 1-2 mg/kg. During the operation, 
propofol was used to maintain anesthesia with 
a dose of 5-8 mg/(kg·h) by intravenous injec-
tion using a micro pump.

Using PAED score at 12 points as the cut-off 
value, the children were split into a good prog-
nosis group (< 12 points) and a poor prognosis 
group (≥ 12 points). The prognostic factors of 
pediatric anesthesia were analyzed using the 
clinical data of the two groups. Primary out-
come: The primary outcome measures were 
SpO2, HR, MAP, anesthesia recovery time and 
PACU stay of children at before (T1), during (T2) 
and after (T3) operation. The prognosis was 
evaluated by using the PAED scale to assess 
the occurrence of delirium within 24 hours af- 
ter anesthesia. Secondary outcome measures 
were Steward score, FLACC score, and the inci-
dence of adverse reactions after anesthesia.

Statistical analysis

SPSS 26.0 was used for statistical analysis of 
the data. The data of age, SpO2, HR, MAP at 
before (T1), during (T2) and after (T3) operations, 
operation time, recovery time after anesthesia, 
PACU stay, Steward score, and FLACC score 
were not normally distributed. They were ex- 
pressed as median and interquartile range. 
Counted data including gender, anesthetic 
methods, and adverse reactions were expre- 
ssed as %. In the comparison of anesthesia 
outcomes, SpO2, HR, MAP at before (T1), dur- 
ing (T2) and after (T3) operation were analyzed 
by generalized estimating equation. Kruskal-
Wallis test was used for paired comparison 
between groups, and Friedman test was used 
for paired comparison within groups. The recov-
ery time, PACU stay, Steward score, and FLACC 
score were analyzed by Wilcoxon rank sum test. 
Univariate analysis and logistic regression an- 
alysis were used to analyze the prognostic fac-
tors. P < 0.05 was considered to indicate 
significance.
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Table 1. Generalized estimating equation
Before operation (T1) During operation (T2) After operation (T3)

SpO2 (%)
    Control group 99 (98, 99) 97 (96, 98) 99 (98, 99)
    Research group 99 (98, 99) 98 (97, 99) 99 (98, 99)
    Wald χ2 Wald χ2

Time = 147.240; Wald χ2
Time*Group = 13.094; Wald χ2

Group = 4.185
    P PTime < 0.001; PTime*Group = 0.001; PGroup = 0.041
HR (bpm)
    Control group 106 (97, 116) 115 (106, 121) 106 (99, 113)
    Research group 105 (97, 114) 108 (103, 117) 105 (99, 112)
    Wald χ2 Wald χ2

Time = 46.916; Wald χ2
Time*Group = 7.384; Wald χ2

Group = 2.151
    P PTime ≤ 0.001; PTime*Group; PGroup = 0.142
MAP (mmHg)
    Control group 76 (71, 82) 83 (77, 89) 76 (69, 83)
    Research group 77 (72, 83) 79 (75, 83) 78 (71, 82)
    Wald χ2 Wald χ2

Time = 42.821; Wald χ2
Time*Group = 11.404; Wald χ2

Group = 0.142
    P PTime < 0.001; PTime*Group = 0.003; PGroup = 0.707

Note: SpO2, blood oxygen saturation; HR, heart rate; MAP, mean arterial pressure.

Table 2. Pairwise comparisons between groups
Group P

SpO2

    Before operation (T1) Control group Research group 0.420
    During operation (T2) Control group Research group 0.003
    After operation (T3) Control group Research group 0.222
HR
    Before operation (T1) Control group Research group 0.832
    During operation (T2) Control group Research group 0.012
    After operation (T3) Control group Research group 0.655
MAP
    Before operation (T1) Control group Research group 0.296
    During operation (T2) Control group Research group 0.002
    After operation (T3) Control group Research group 0.577
Note: SpO2, blood oxygen saturation; HR, heart rate; MAP, mean arterial 
pressure.

Results 

Comparison of SpO2, HR and MAP at each 
time point

Among the 160 children in the study, 74 chil-
dren were in the control group and 86 in the 
research group. Generalized estimating equa-
tion revealed that the main effect of groups 
was significant in SpO2 (Wald χ2 = 4.185, P = 
0.041), and there was a significant difference 
in SpO2 between the two groups. The main 
effect of time was also significant (Wald χ2 = 

147.240, P < 0.001). There were signifi-
cant differences in SpO2 between the 
two groups at different time points. 
There was a significant interaction ef- 
fect between time and group (Wald χ2 = 
13.094, P = 0.001). This shows that the 
changes in SpO2 in the two groups were 
different under the 2 anesthesia meth-
ods at different time points. In terms of 
HR, the main effect of group was not 
significant (Wald χ2 = 2.151, P = 0.142), 
and there was no difference in HR 
between the two groups. However, the 
main effect of time was significant 
(Wald χ2 = 46.916, P < 0.001). There 
were significant differences in HR bet- 
ween the two groups at different time 
points. There was a significant interac-
tion effect of time and group (Wald χ2 = 

7.384, P = 0.025). This shows that the changes 
in HR in the two groups were different under 
the 2 anesthesia methods at different time 
points. In terms of MAP, the main effect of 
group was not significant (Wald χ2 = 0.088, P = 
0.767). There was no significant difference in 
MAP between the two groups. However, the 
main effect of time was significant (Wald χ2 = 
40.853, P < 0.001). There were significant dif-
ferences in MAP between the two groups at  
different time points. There was a significant 
interaction effect between time and group 
(Wald χ2 = 12.203, P = 0.002). This shows that 
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Table 3. Pairwise comparisons within groups
Indicators Group Timepoint P
SpO2 Control group Before operation (T1) During operation (T2) < 0.001

Before operation (T1) After operation (T3) 0.222
During operation (T2) After operation (T3) < 0.001

Research group Before operation (T1) During operation (T2) < 0.001
Before operation (T1) After operation (T3) 0.742
During operation (T2) After operation (T3) < 0.001

HR Control group Before operation (T1) During operation (T2) 0.036
Before operation (T1) After operation (T3) 0.970
During operation (T2) After operation (T3) 0.033

Research group Before operation (T1) During operation (T2) < 0.001
Before operation (T1) After operation (T3) 0.565
During operation (T2) After operation (T3) < 0.001

MAP Control group Before operation (T1) During operation (T2) 0.033
Before operation (T1) After operation (T3) 0.594
During operation (T2) After operation (T3) 0.008

Research group Before operation (T1) During operation (T2) < 0.001
Before operation (T1) After operation (T3) 0.651
During operation (T2) After operation (T3) < 0.001

Note: SpO2, blood oxygen saturation; HR, heart rate; MAP, mean arterial pressure.

0.05). The results of pairwise comparison bet- 
ween groups showed that at T1 and T3, there 
was no significant difference in SpO2, HR, or 
MAP between the control and research groups 
(P > 0.05). There was a significant difference in 
SpO2, HR, and MAP between the control and 
research group at T2 (P < 0.05) (Tables 2, 3; 
Figures 2-4).

Comparison of PACU stay and anesthesia 
recovery time 

The anesthesia recovery time and PACU stay in 
the research group were significantly shorter 
than in the control group (P = 0.001, P = 0.019) 
(Figure 5).

Compared of Steward scores

The scores of physical activity and total Ste- 
ward score in the research group were signifi-
cantly higher than those in the control group (P 
= 0.026, P = 0.007) (Table 4).

Compared of FLACC scores 

The scores of facial expression, leg activity, cry-
ing, and the total FLACC score in the research 
group were significantly lower than those in the 
control group (P = 0.027, P = 0.021, P = 0.017, 
P < 0.001, respectively) (Table 5).

Figure 2. Blood oxygen saturation of the two groups 
at each time point. Note: * compared to the research 
group, P < 0.05; # compared to T1, P < 0.05.

the changes in MAP in the two groups were dif-
ferent under the 2 anesthesia methods at dif-
ferent time points (Table 1).

The results of pairwise comparison within the 
group showed that there was no significant dif-
ference in SpO2, HR, or MAP between the con-
trol and research groups at T1 and T3 timepoints 
(P > 0.05), but there was a significant differ-
ence when comparing T2 with T1 and T3 (P < 
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Figure 3. Heart rate of the two groups at each time 
point. Note: * compared to the research group, P < 
0.05; # compared to T1, P < 0.05.

Figure 4. Mean arterial pressure of the two groups at 
each time point. Note: * compared to the research 
group, P < 0.05; # compared to T1, P < 0.05.

Figure 5. Comparison of the anesthesia recovery 
time and PACU stay in the two groups.*: P < 0.05. 
PACU, post-anesthesia care unit.

Compared of postoperative adverse reactions 

The incidence of adverse reactions was signifi-
cantly lower in the research group than the con-
trol group (P < 0.001) (Table 6).

Univariate analysis of factors affecting the 
prognosis of pediatric anesthesia

The 160 children were divided into a good prog-
nosis group (without delirium, n = 120) and a 
poor prognosis group (with delirium, n = 40) 
according to the PAED score. The continuous 
variables including SpO2 (T2), HR (T2), MAP (T2), 
anesthesia recovery time, PACU stay, Steward 

score, FLACC score, and operation time were 
treated as dichotomous variables according  
to the optimal cut-off value for univariate analy-
sis. Univariate analysis showed that there were 
significant differences between the good prog-
nosis group and the poor prognosis group in  
HR (T2), Steward score, operation time, and 
anesthesia methods (P = 0.012, P = 0.043,  
P < 0.001, P = 0.11) (Table 7).

Logistic regression analysis of factors affect-
ing prognosis of pediatric anesthesia

The prognosis after pediatric anesthesia (good 
prognosis = 0, poor prognosis = 1) was used as 
the dependent variable, and statistically signifi-
cant variables in univariate analysis (HR (T2), 
Steward score, operation time, and anesthesia 
method) were used as independent variables. 
The assignment is shown in Table 8. The re- 
sults of logistic regression showed that opera-
tion time ≥ 49.5 minutes (P = 0.001, OR = 
3.828, 95% CI: 1.715-8.544) and using ket-
amine alone for anesthesia (P = 0.048, OR = 
2.257, 95% CI: 1.006-5.063) were the risk fac-
tors for delirium after pediatric anesthesia 
(Table 9).

Discussion

In this study, the data of 160 children who 
underwent anesthesia and operation in our 
hospital were retrospectively analyzed. The vi- 
tal signs at T1, T2, and T3 anesthesia recovery 
times, PACU stay, Steward score, FLACC score, 
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Table 6. Comparison of postoperative adverse reactions [n (%)]

n Drowsiness Nausea Vomiting Dizziness Headache Fatigue Incidence of adverse 
reactions

Control group 74 5 (6.76) 7 (9.46) 4 (5.41) 9 (12.16) 2 (2.70) 3 (4.05) 30 (40.54)
Research Group 86 2 (2.33) 3 (3.49) 2 (2.33) 4 (4.66) 1 (1.16) 1 (1.16) 13 (15.12)
χ2 13.083
P < 0.001

Table 5. Comparison of FLACC scores (point)
Facial Expression Leg Movement Position Crying Consolability Total Score

Control group 1 (1, 1) 1 (1, 1) 1 (1, 1) 1 (1, 1) 1 (1, 1) 5 (4, 6)
Research Group 0 (0, 1) 0 (0, 1) 0 (0, 1) 0.5 (0, 1) 0 (0, 1) 2 (1, 3)
P 0.027 0.021 0.608 0.017 0.727 < 0.001
Z -2.212 -2.310 -0.513 -2.394 -0.349 -3.522
Note: FLACC, Face, Legs, Activity, Cry, Consolability.

Table 4. Comparison of Steward scores (point)
Sobriety Degree Unobstructed Breathing Degree Physical Activity Degree Total Score

Control group 2 (1, 2) 2 (1, 2) 2 (1, 2) 4 (4, 6)
Research Group 2 (1, 2) 2 (1, 2) 2 (2, 2) 6 (4, 6)
P 0.513 0.073 0.026 0.007
Z -0.654 -1.796 -2.225 -2.682

and incidence of adverse reactions were com-
pared between the ketamine group and the 
ketamine-propofol group. The anesthesia out-
comes of ketamine and propofol were com-
pared by generalized estimating equation, non-
parametric test, and χ2 test. Univariate analysis 
and logistic regression were used to analyze 
the prognostic factors in pediatric anesthesia.

We found that the changes in SpO2, HR, and 
MAP in the two groups were different under the 
2 anesthesia methods at different time points. 
At T1 and T3, there were no significant differ-
ences in SpO2, HR, or MAP between the control 
group and the research group. At T2, there were 
significant differences in SpO2, HR, and MAP 
between the control and research groups. The 
anesthesia recovery time, PACU stay, FLACC 
score, and adverse reaction rate in the research 
group were significantly lower than those in the 
control group, and the Steward score was sig-
nificantly higher in the control group. These 
results indicate that the anesthesia outcome  
of ketamine combined with propofol in pediat-
ric patients was better than that of ketamine 
alone. The combination could reduce the fluc-
tuations of SpO2, HR, and MAP during opera-

tion, and the use of ketamine combined with 
propofol for pediatric anesthesia was safer 
than that of ketamine alone. Children could 
wake up faster after anesthesia and get be- 
tter postoperative recovery, shorter PACU stay, 
and lower incidence of postoperative pain and 
adverse reactions. Previous studies had shown 
that ketamine combined with propofol for anes-
thesia had a better effect on maintaining hemo-
dynamics and cardiovascular stability during 
surgery [14, 15]. Moreover, similar to the re- 
sults, a previous study also reported a shorter 
recovery time after anesthesia with ketamine 
and propofol, which is conducive to the pro- 
gnosis of children [16]. It was previously shown 
that single use of ketamine for anesthesia 
could cause an increase in MAP and HR [17], 
and increase the incidence of nausea, fatigue, 
dizziness, vomiting and other adverse reac-
tions [18]. Ketamine combined with propofol 
for anesthesia could reduce the incidence of 
nausea, vomiting and other adverse reactions 
[19] because of the anti-empathetic proper- 
ties of propofol. Therefore, combing propofol 
with ketamine could reduce the incidence of 
nausea, fatigue, dizziness, vomiting and other 
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Table 8. Assignment and description of prognostic factors
Factors Assignment of value
HR (T2) 1 = ≥ 114.5 bpm, 0 = < 114.5 bpm
Steward 1 = ≥ 5.5 points, 0 = < 5.5 points
Anesthesia medication method 1 = Ketamine, 0 = Ketamine-propofol
Operation time 1 = ≥ 49.5, 0 = < 49.5
Note: HR, heart rate.

Table 7. Univariate analysis

Factors Good prognosis group 
(n = 120)

Poor prognosis group 
(n = 40) Z/χ2 P

Age (age) 5 (4, 6) 5 (4, 5) -1.691 0.091
Gender [n (%)] 0.133 0.715
    Male 61 (50.83) 19 (47.50)
    Female 59 (49.17) 21 (52.50)
SpO2 (T2) (%) [n (%)] 0.859 0.354
    ≥ 98.5 30 (25.00) 13 (32.50)
    < 98.5 90 (75.00) 27 (67.50)
HR (T2) (bpm) [n (%)] 6.296 0.012
    ≥ 114.5 42 (35.00) 23 (57.50)
    < 114.5 78 (65.00) 17 (42.50)
MAP (T2) (mmHg) [n (%)] 0.077 0.781
    ≥ 79.5 69 (57.50) 24 (60.00)
    < 79.5 51 (42.50) 16 (40.00)
Anesthesia recovery time (min) [n (%)] 2.060 0.151
    ≥ 16.5 97 (80.83) 28 (70.00)
    < 16.5 23 (19.17) 12 (30.00)
PACU stay (min) [n (%)] 3.295 0.069
    ≥ 20.5 39 (32.50) 7 (17.50)
    < 20.5 81 (67.50) 33 (82.50)
Steward (points) [n (%)] 4.097 0.043
    ≥ 5.5 58 (48.83) 12 (30.00)
    < 5.5 62 (51.67) 28 (70.00)
FLACC (points) [n (%)] 1.283 0.257
    ≥ 2.5 85 (70.83) 32 (80.00)
    < 2.5 35 (29.17) 8 (20.00)
Adverse reactions [n (%)] 29 (24.17) 14 (35.00) 1.792 0.181
Operation time (min) [n (%)] 13.640 < 0.001
    ≥ 49.5 41 (34.17) 27 (67.50)
    < 49.5 79 (65.83) 13 (32.50)
Anesthesia method [n (%)] 6.406 0.011
    Ketamine 47 (39.17) 27 (67.50)
    Ketamine-propofol 73 (60.83) 13 (32.50)
Note: SpO2, blood oxygen saturation; HR, heart rate; MAP, mean arterial pressure; PACU, post-anesthesia care unit; FLACC, 
Face, Legs, Activity, Cry, Consolability.

adverse reactions caused by ketamine, which 
is similar to the results obtained in our study 

[20, 21]. This study also found that ketamine 
combined with propofol for anesthesia could 
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Table 9. Logistic regression analysis of factors affecting anesthesia prognosis
Variable β S.E. P OR 95% CI
HR (T2) 0.685 0.415 0.098 1.984 [0.880, 4.474]
Steward -0.523 0.437 0.232 0.593 [0.252, 1.396]
Anesthesia medication method 0.814 0.412 0.048 2.257 [1.006, 5.063]
Operation time 1.342 0.410 0.001 3.828 [1.715, 8.544]
Note: HR, heart rate.

better manage the clinical indicators during 
surgery, provide more stable hemodynamic in- 
dicators, improve patients’ comfort and safety, 
and enable patients to get better recovery after 
anesthesia, which is similar to previous findings 
[22, 23]. Therefore, the combined application 
of ketamine and propofol can exert the full 
advantages of the two anesthetics and make 
up for the shortcomings of each other. Com- 
pared with the single use of ketamine, the  
combination can better maintain the clinical 
indicators during the operation, improve the 
adverse reactions caused by ketamine, and 
improve recovery quality, reduce postoperative 
pain, and shorten PACU stay.

In the analysis of factors influencing the prog-
nosis of pediatric anesthesia, operation time ≥ 
49.5 minutes and use of ketamine alone for 
anesthesia were found to be risk factors for 
delirium after pediatric anesthesia. Some stud-
ies have shown that the duration of surgery was 
a risk factor for delirium after anesthesia [24, 
25], which is similar to our study. The use of 
ketamine in pediatric anesthesia was associ-
ated with a higher risk of delirium compared to 
combined use of ketamine and propofol. Stu- 
dies have shown that the use of propofol could 
reduce the incidence and the severity of deliri-
um in children [26, 27]. Intraoperative use of 
ketamine may not prevent delirium, and the 
use of ketamine alone may increase the risk of 
adverse psychotic experiences during the peri-
operative period [28], which is similar to the 
results of our study. By analyzing the prognostic 
factors of pediatric anesthesia, our findings 
suggest that reducing the operation time and 
choosing ketamine combined with propofol for 
anesthesia can reduce the risk of postopera-
tive delirium in children. Selecting an appropri-
ate anesthesia method can not only promote 
the anesthesia recovery of children, but also 
lead to a better prognosis, which is of great 
significance.

Our study has some limitations. First, this is a 
small-sample and a single-center study, lack- 
ing comparison among children from multiple 
centers. In later in-depth studies, it will bead-
visable to consider expanding both the sample 
size and geographic source regions to enhan- 
ce the credibility of the findings [29]. Secondly, 
this study included only children with ASA grade 
I, sofurther corresponding research in children 
with grade I or higher needs to be conducted 
[30]. Finally, we evaluated the delirium of chil-
dren only within 24 hours after surgery. It is 
possible that some children would develop de- 
lirium after this period of time, so the evalua-
tion time of delirium could be extended to more 
accurately understand the prognosis of pediat-
ric anesthesia.

In conclusion, the combination of ketamine and 
propofol has better anesthesia outcomes than 
the single use of ketamine in pediatric patients. 
This combined approach can effectively main-
tain stable circulation during operation, lead to 
shorter anesthesia recovery time, ensure high 
recovery quality, reduce postoperative pain and 
adverse reaction rates, as well as lower the risk 
of post-anesthesia delirium in children, thereby 
improving the prognosis.
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