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Abstract: Objective: To investigate the effects of different doses of dexmedetomidine on delirium and hemodynam-
ics after plasma resection of adenoids in children. Methods: A retrospective analysis was conducted on the clinical
data of 80 children who underwent plasma adenoidectomy of tonsil at the Pediatric Hospital of Fudan University
from January 2022 to December 2023. The patients were divided into normal saline group, 0.1 ug/kg dexmedeto-
midine group, and 0.5 pg/kg dexmedetomidine group according to the dose of dexmedetomidine injected intrave-
nously. Hemodynamic changes, modified Yale Preoperative Anxiety Scale (mYPAS-SF) scores, pharyngeal pain (at
rest and during swallowing), coagulation function, and postoperative adverse reactions were compared at TO, 10
min after dexmedetomidine pumping (T1), extubation (T2), recovery (T3), 2 h after returning to ward (T4), 12 h after
returning to ward (T5) and 24 h after returning to ward (T6), respectively. Results: There were no significant differ-
ences in extubation time, recovery time, or unguardianship time among the three groups (P>0.05). The incidence of
postoperative delirium was significantly lower in the 0.1 pg/kg dexmedetomidine group and 0.5 pg/kg dexmedeto-
midine group compared to the normal saline group (P<0.05), with the 0.5 ug/kg group showing better results. At T2,
heart rate (HR) and mean arterial pressure (MAP) levels were significantly lower in 0.1 pg/kg group and 0.5 pg/kg
dexmedetomidine group than those in normal saline group (P<0.05). The mYPAS-SF score was significantly lower in
the 0.1 pg/kg group and 0.5 ug/kg dexmedetomidine groups than that of the normal saline group at T3, T4 and T5
(P<0.05). The score of pharyngeal pain during swallowing was significantly lower in the 0.5 pg/kg dexmedetomidine
group at T5 than that of the normal saline group and 0.1 pg/kg dexmedetomidine group (P<0.05). Coagulation
values (PT, APTT, and TT) were significantly altered 36 hours post-surgery, with PT, APTT, and TT increasing, while
fibrinogen (FIB) decreased (P<0.05). Postoperative nasopharyngeal hemorrhage occurred in one case and nausea/
vomiting in two cases in the saline group. No anesthesia-related adverse reactions were observed in the dexmedeto-
midine group. Conclusion: Intravenous injection of 0.5 pg/kg dexmedetomidine during plasma resection of tonsillar
adenoids can reduce the incidence of postoperative delirium, stabilize hemodynamics, relieve postoperative anxiety
and pharyngeal pain, with minimal impacts on coagulation function. Additionally, it reduces the incidence of adverse
reactions, making it a promising option for clinical use.
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Introduction

Tonsil adenoidectomy is one of the most com-
mon surgical procedures in children [1]. This
procedure is primarily performed to treat sleep-
disordered breathing caused by tonsil and ade-
noid hypertrophy, recurrent throat inflamma-
tion, and other related complications. Sevo-
flurane, a fast acting and well-tolerated inhaled
anesthetic, is commonly used in pediatric anes-
thesia due to its advantages, including stable

hemodynamics, low liver toxicity, and a short
anesthesia recovery period [2]. However, post-
operative monitoring has shown that sevo-
flurane is associated with a high incidence of
postoperative delirium in children, with report-
ed rates ranging from 18% to as high as 80%
[3, 4]. Postoperative delirium is characterized
by transient emotional agitation, irritability, in-
consolable crying, disorientation, cognitive ch-
anges, memory impairment, hallucinations and
delusions [5]. It is a common postoperative
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complication that can lead to prolonged hospi-
tal stays, increased medical costs, poor prog-
nosis, and even chronic brain syndrome, which
may increase the rate of disability and mortality
in children. Dexmedetomidine, a highly selec-
tive a2-adrenergic receptor agonist, has anal-
gesic, sedative and sympathetic inhibitory
properties, serving as a new anesthetic drug
widely used in clinical practice in recent years
[6]. Previous studies have indicated that dex-
medetomidine can help prevent postopera-
tive delirium when used perioperatively [7].
However, the optimal intraoperative dose of
dexmedetomidine remains unclear, limiting its
broader clinical application. This study retro-
spectively analyzed the clinical data of children
undergoing tonsillectomy and adenoidectomy
to evaluate the effects of different doses of
dexmedetomidine on postoperative delirium,
analgesia, and hemodynamics. By identifying
the optimal dose of dexmedetomidine, we hope
to provide a more effective anesthetic manage-
ment strategy, reduce the incidence of postop-
erative delirium, improve the quality of postop-
erative recovery, and reduce the economic
burden on family and society.

Materials and methods
Case selection

The clinical data of 80 children who underwent
plasma tonsil adenoidectomy at the Pediatric
Hospital of Fudan University from January 2022
to December 2023 were retrospectively ana-
lyzed. Inclusion criteria: (1) All patients met the
surgical indications for tonsil adenoidectomy;
(2) Age between 4-10; (3) Preoperative anes-
thesia risk assessment classified as American
Society of Anesthesiologists (ASA) [8] Grade I-11;
(4) No known allergic reaction to dexmedetomi-
dine. Exclusion criteria: (1) Contraindications to
surgery or refusal by family members; (2) Active
respiratory inflammation or congenital diseas-
es that may affect surgery; (3) Intellectual
development disorders; (4) Congenital heart
disease.

The patients were divided into three groups
according to the intravenous dose of dexme-
detomidine administered: normal saline group
(30 cases), 0.1 yg/kg dexmedetomidine group
(25 cases), and 0.5 pg/kg dexmedetomidine
group (25 cases). This study was reviewed and
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approved by the Ethics Committee of the
Pediatric Hospital of Fudan University.

Methods

All children in the three groups were given rou-
tine preoperative preparation. After entering
the operating room, 8% sevoflurane and 100%
oxygen were administered, followed by an in-
travenous injection of 2 ug/kg fentanyl once
access was established. Endotracheal intuba-
tion was performed when the minimum alveo-
lar concentration (MAC) of sevoflurane reached
2.3. During the surgery, the normal saline group
was injected with 10 ml of normal saline via
intravenous pump, 0.1 pg/kg dexmedetomi-
dine group received 0.1 pg/kg of dexmedeto-
midine intravenously (Jiangsu Hengrui Pharma-
ceutical Co., LTD., Approval number: National
Medicine Approval number H20090248), and
0.5 pg/kg dexmedetomidine group was inject-
ed with dexmedetomidine at 0.5 pg/kg. The
infusion was administered over 10 minutes.
All patients were maintained with sevoflurane
(1.0-2.0 MAC) and remifentanil (0.2 yg/(kg:min))
during the procedure. After the operation,
patients were transferred to the recovery room,
and the tracheal tube was removed once spon-
taneous breathing had fully recovered. Oxygen
was administered by mask at 5 L/min.

Data collection and outcome measurement

The clinical data, including gender, age, and
weight, were collected from the hospital’s elec-
tronic medical records.

Primary outcome measures: (1) The Pediatric
Anesthesia Emergence Delirium (PAED) scale
was used to evaluate postoperative delirium
within 60 minutes. The scale includes five
items, each rated on a 1-5 scale, resulting in a
total score ranging from O to 20 (Table 1). A
score of 210 indicates postoperative delirium,
and a score =15 indicates severe delirium. (2)
Heart rate (HR) and mean arterial pressure
(MAP) were recorded at the following time
points: operation room entering (TO), 10 min
after dexmedetomidine infusion (T1), extuba-
tion (T2), and upon awakening (T3). Blood oxy-
gen saturation (SpO,) was measured at TO, T2
and T3. Sp0O, monitoring at T1 was not per-
formed due to artificial ventilation.
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Table 1. Delirium scale during anesthesia recovery in children

Items Not at all Just a little Quite a bit Very much Extremely
Eye contact 4 3 2 1 0
Purposefulness of actions 4 3 2 1 0
Awareness of surroundings 4 3 2 1 0
Restlessness 0 1 2 3 4
Inconsolable 0 1 2 3 4
Table 2. Comparison of baseline data
Gender _

Group Age Body weight (kg)

Male Female
Normal saline group 17 (56.67) 13 (43.33) 6.80+1.52 25.50+5.12
0.1 pg/kg dexmedetomidine group 14 (56.00) 11 (44.00) 6.88+1.76 25.80+£5.22
0.5 pg/kg dexmedetomidine group 15 (60.00) 10 (40.00) 6.76+£1.59 25.76+4.96
F/x? value 0.095 0.036 0.029
P value 0.953 0.965 0.972

Secondary outcome measures: (1) The time of
postoperative extubation, recovery time, and
unguardianship time were recorded. (2) Post-
operative anxiety score: The modified Yale
Preoperative Anxiety Scale (mYPAS-SF) was
used to assess the anxiety at TO, T3, 2 h after
returning to the ward (T4), and 12 h after return-
ing to the ward (T5). The score range from 23 to
100, with higher scores indicating more severe
anxiety. (3) The degree of pharyngeal pain was
assessed using the Visual Analog Scale (VAS)
[9] at T3, T4, T5, and 24 h post-ward transfer
(T6). The VAS ranges from O (no pain) to 10
(severe pain), with higher scores indicating
more severe pain. Pain was assessed both at
rest and during swallowing. (4) Coagulation
function: A 5 mL fasting venous blood sample
was collected immediately after surgery and 36
h after surgery. Serum was separated and
stored in a -80°C. Prothrombin time (PT), acti-
vated partial thrombin time (APTT), thrombin
time (TT), and fibrinogen (FIB) were detected
using ELISA. (5) Adverse reactions, including
nausea and vomiting, delayed recovery, and
nasopharyngeal hemorrhage, were recorded
for each group.

Statistical methods

SPSS 22.0 software was used for statistical
analysis. Normal distribution data were ex-
pressed as mean + standard deviation (X+s).
One-way analysis of variance (ANOVA) was us-
ed for multi-group comparison, and LSD test
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was used for pairwise comparisons. For data
collected at different time points, repeated
measures ANOVA was used. Counted data were
expressed as n (%), and comparison between
groups was analyzed using the chi-square test.
P<0.05 was considered significant.

Results

Comparison of basic Information among
groups

There were no significant differences in age,
gender, or weight among the three groups
(P>0.05), as shown in Table 2.

Comparison of operational metrics among
groups

There were no significant differences in extu-
bation time, recovery time, or unguardianship
time among the three groups (P>0.05), as
shown in Figure 1.

Comparison of postoperative delirium inci-
dence among groups

As shown in Figure 2, a total of 20 cases devel-
oped postoperative delirium among all the chil-
dren included in the study. Compared to the
normal saline group, the incidence of postop-
erative delirium was lower in the 0.1 pg/kg and
0.5 pg/kg dexmedetomidine groups (P<0.05),
and there was no significant difference between
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Figure 2. Comparison of incidence of postopera-
tive delirium. Note: *Compared to the normal saline
group, *P<0.05; PAED: pediatric anesthesia emer-
gence delirium.

the 0.5 pg/kg and 0.1 pug/kg dexmedetomidine
groups (P>0.05).

Comparison of hemodynamic parameters at
different time points among groups

There were significant differences in HR and
MAP among three groups (F =5.534,

Intergroup
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normal 0.1 pg/kg 0.5 pg/kg

group

10.830, P<0.05), but there
was no significant difference
in the change trend over time
(Flime=2-780, 2.995, P=0.064,
0.052). There was no signifi-
cant interaction between time
and group for HR and MAP
(Fieracion=1-508,  0.890, P=
0.175, 0.502).

There was no significant dif-
ference in SpO, among the
three groups (Fmtergmup=2.292,
P=0.103), and no significant
difference in the trend of
SPO, over time (F, =0.197,
P=0.822). There was no sig-
nificant interaction for SpO,
between the groups and time
=0.089, P=0.822) (P=

group

(Fintergroup

Figure 1. Comparison of surgi- 0.986).
cal conditions among the three
groups. A: Postoperative extu-
bation time; B: Recovery time;
C: Unguardianship time.

The levels of HR and MAP in
0.1 pg/kg and 0.5 pg/kg dex-
medetomidine groups at T2
were significantly lower than
those of the normal saline group (P<0.05), as
shown in Figure 3.

Comparison of mYPAS-SF scores at different
time points among groups

There were significant differences in mYPAS-
SF scores among the three groups
(Flmergmup=63.570, P<0.001), as well as signifi-
cant differences in the trends at different time

points (F .=29.120, P<0.001). There was a
significant interaction between group and
time (F, . .cion=4-421, P=0.003). LSD test was

revealed that the mYPAS-SF scores at T3, T4
and T5 was significantly lower in the 0.1 ug/kg
and 0.5 pg/kg dexmedetomidine groups com-
pared to the normal saline group. Additionally,
the 0.5 pg/kg dexmedetomidine group had
lower mYPAS-SF scores than the 0.1 ug/kg
dexmedetomidine group (P<0.05), as shown in
Figure 4.

Comparison of pharyngeal pain scores at dif-
ferent time points among groups

There were no significant differences in pharyn-
geal pain at rest among the three groups
(Flmergmup=0.211, P=0.973), but significant dif-
ferences were observed in the trend of change
over time (F_  =91.240, P<0.001), with an

T
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Figure 4. Comparison of mYPAS-SF scores at differ-
ent time points among the three groups. Note: TO:
entering the operation room; T3: awakening from an-
esthesia; T4: 2 hours post-return to the ward; T5: 12
hours post-return to the ward; mYPAS-SF: Simplified
Chinese version of the Modified Yale Preoperative
Anxiety Scale.

interaction  between group and time
(F ioracion=8-7 73, P=0.973, P<0.001) (P<0.001).
Regarding pharyngeal pain during swallowing,
there were significant differences among the
groups (F . ...,,=2-135, P=0.049), and a sig-
nificant difference in the trend of change over
time (F, =32.84, P<0.001). A significant in-

time

teraction between group and time was also
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-»- normal saline group

0.1 pg/kg group
85+ == 0.5 pg/kg group

Figure 3. Comparison of hemodynamic index-
es at different time points among the three
groups. Note: A: HR (heart rate); B: MAP (Mean
arterial pressure); C: Sp0O, (Blood oxygen satu-
ration); *Compared to the normal saline group,
*P<0.05; TO: entering the operation room; T1:
10 min after pumping dexmedetomidine; T2:
extubation; T3: awakening from anesthesia.

observed (F__ . =13.390, P<0.001). LSD
test revealed that the pharyngeal pain score for
swallowing in the 0.5 ug/kg dexmedetomidine
group was significantly lower than in both the
normal saline group and the 0.1 ug/kg dexme-
detomidine group at T5 (P<0.05), as shown in
Figure 5.

Comparison of coagulation function indexes
among groups

PT, APPT, and TT increased, while FIB decreas-
ed at 36 h after surgery in all three groups.
Statistically significant differences were ob-
served between the values immediately after
surgery and those at 36 h after surgery (P<0.05)
(Table 3).

Comparison of the occurrence of adverse reac-
tions among groups

In the normal saline group, there were 1 case of
nasopharyngeal hemorrhage and 2 cases of
nausea, all of which recovered after symptom-
atic treatment. No significant adverse reactions
were observed in the 0.1 yg/kg or 0.5 ug/kg
dexmedetomidine groups (Table 4).

Discussion

Postoperative delirium is a common side ef-
fect of sevoflurane in pediatric anesthesia, with
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Figure 5. Comparison of pharyngodynia pain at different time points among
the three groups. Note: *Compared to the normal saline group, *P<0.05; A:
VAS scores at resting; B: VAS scores during swallowing; T3: awakening from
anesthesia; T4: 2 hours post-return to the ward; T5: 12 hours post-return
to the ward; T6: 24 hours post-return to the ward; VAS: Visual analog rating

scale.

reported incidences as high as 80% [10, 11].
Postoperative delirium is an acute brain dys-
function associated with multiple neurotrans-
mitter abnormalities [12]. Factors such as dys-
regulation of the norepinephrine system, the
use of anticholinergic drugs and opioids, and
sleep deprivation may increase the risk of de-
lirium by disrupting neurotransmitter balance
[13, 14]. In addition, hypoxemia and hypoxia of
the central nervous system have been impli-
cated in the development of postoperative
delirium [15].

Dexmedetomidine, a highly selective a2-ad-
renergic receptor agonist, binds to transmem-
brane G-protein-bound adrenergic receptors in
peripheral tissues (x2A), as well as the brain
and spinal cord (x2B, a2C). It exerts dose-
dependent effects, including analgesia, anti-
anxiety, and anti-sympathetic activities, with-
out causing respiratory depression. Further-
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-o- normal saline group
= (.1 pg/kg group
=+ 0.5 pg/kg group

more, dexmedetomidine pro-
motes a physiological sleep-
wake cycle and offers neuro-
protective benefits, with mi-
nimal anticholinergic effects
[16]. These characteristics su-
ggest that dexmedetomidine
may be particularly advanta-
geous in preventing postope-
rative delirium.

Based on the above findings,
this study retrospectively ana-
lyzed the clinical data of 80
children undergoing plasma
tonsil adenoidectomy to fur-
ther explore the effects of dif-
ferent doses of dexmedetomi-
dine on postoperative delirium,
analgesia, and hemodynam-
ics. The results showed no sig-
nificant differences in extu-
bation time, recovery time, or
unguardianship time among
the three groups. However, the
pain score in the 0.5 pg/kg
dexmedetomidine group was
significantly lower than in the
0.1 pg/kg dexmedetomidine
group and normal saline group.
This result is consistent with
the study of Yang et al. [17],
which suggested that dexme-
detomidine effectively provides an analgesic
effect during tonsillar adenoidectomy under
general anesthesia, facilitating smooth recov-
ery without significantly affecting extubation,
recovery, or release time. The analgesic effect
of dexmedetomidine may be attributed to its
activation of oa2-adrenergic receptors in the
dorsal horn of the spinal cord, reducing the
release of substance P. In addition, the inci-
dence of postoperative delirium was signifi-
cantly lower in the dexmedetomidine groups
that of the normal saline group, with the 0.5
pug/kg dexmedetomidine group showing the
most favorable outcome. This aligns with the
findings of Shi et al. [18], indicating that 0.5
pug/kg dexmedetomidine can effectively pre-
vent postoperative delirium without affecting
recovery or extubation times. The underlying
mechanism may involve dexmedetomidine’s
action on a2-adrenergic receptors, which helps
regulate neurotransmitter levels in the brain,
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Table 3. Comparison of coagulation function indexes at different time points after operation

Normal saline

0.1 pg/kg

0.5 pg/kg

ltem group dexmedetomidine dexmedetomidine Fvalue P value
group group
PT (s) Immediately after surgery  13.37+0.49 13.44+0.51 13.40+0.50 0.148 0.863
36 h after surgery 15.37+0.49* 15.40+0.50* 15.48+0.51* 0.362 0.697
APPT (s) Immediately after surgery  36.47+0.51 36.44+0.51 36.48+0.51 0.040 0.960
36 h after surgery 39.53+0.51*  39.48+0.51* 39.60+0.50* 0.353 0.704
TT (s) Immediately after surgery  17.43+0.50 17.48+0.51 17.60+0.50 0.772 0.465
36 h after surgery 19.43+0.50* 19.52+0.51* 19.60+0.50* 0.748 0.477
FIB (g/L) Immediately after surgery  3.60+£0.50 3.60+£0.50 3.64+0.49 0.056 0.946
36 h after surgery 1.60+0.50* 1.52+0.51* 1.48+0.51* 0.406 0.668

Note: Compared to immediately after surgery, *P<0.05. PT: prothrombin time; APTT: activated partial thrombin time; TT: throm-

bin time; FIB: fibrinogen.

Table 4. Comparison of the occurrence of adverse reactions among groups

Group Nasopharyngeal hemorrhage Nausea Delayed recovery Total
Normal saline group 1(3.33) 2 (6.67) 0 (0.00) 3(10.00)
0.1 pg/kg dexmedetomidine group 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
0.5 pg/kg dexmedetomidine group 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
X2 value 3.526
P value 0.105

thereby reducing the occurrence of delirium.
Meta-analysis studies [19, 20] on dexmedeto-
midine for postoperative delirium prevention
also support these results, showing that intra-
operative use of dexmedetomidine reduces
delirium incidence compared to other seda-
tives. In conclusion, the results of this study
suggest that while dexmedetomidine does
not significantly impact operation-related time
measures, it can effectively reduce the inci-
dence of postoperative delirium in pediatric
patients undergoing tonsil adenoidectomy.

In this study, the hemodynamic values of chil-
dren during and after plasma adenoidectomy
were analyzed at different time points. The
results revealed that at T2, both MAP and HR
levels in the 0.1 pg/kg and 0. 5 pyg/kg dexme-
detomidine groups were significantly lower than
those of the normal saline group. This can be
explained by the fact that after dexmedeto-
midine infusion in dexmedetomidine groups,
a2-adrenergic receptors in peripheral vascular
smooth muscle were activated, leading to vaso-
constriction. The mechanism may be that dex-
medetomidine can simultaneously inhibit the
release of al and a2-epinephrine. While ol-
epinephrine is mainly distributed in the presyn-
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aptic membrane and vascular smooth mus-
cle, and inhibition of al-epinephrine-mediated
norepinephrine release results in vasodilation
[24], thereby reducing both MAP and HR in chil-
dren. There was no significant difference in
MAP or HR levels between 0.1 pg/kg and 0.5
ug/kg dexmedetomidine groups at TO, T4, T2
and T3, indicating that dexmedetomidine could
effectively maintain hemodynamic stability dur-
ing anesthesia. Furthermore, there were no sig-
nificant differences in SpO, among the three
groups after operation. Therefore, the results
of this study indicate that dexmedetomidine
can effectively stabilize hemodynamics during
anesthesia, which has important implications
for perioperative hemodynamic management.

In this study, we observed distinct differences
in the pharyngeal pain scores between the rest-
ing and swallowing states, indicating that these
two types of pain should be evaluated sepa-
rately when assessing postoperative pain. The
pain scores peaked at 2 h after returning to the
ward, and gradually decreased thereafter. This
is consistent with a previous study [22], sug-
gesting that dexmedetomide at different con-
centrations similarly improves resting pharyn-
geal pain in children. The results also showed

Am J Transl Res 2025;17(3):2188-2196



Dexmedetomidine in children undergoing tonsillectomy

that 0.5 pg/kg dexmedetomidine solution was
more effective than both the normal saline
group and 0.1 pg/kg dexmedetomidine group
in reducing pharyngeal pain during swallowing.
The study also found that the mYPAS-SF score
changed over time, following a pattern of in-
creasing and then decreasing. Early postopera-
tive anxiety was significantly improved in the
0.5 ug/kg dexmedetomidine group. Therefore,
the results of this study indicate that an appro-
priate dose of dexmedetomidine can not only
prevent postoperative delirium, but also effec-
tively relieve postoperative pain and anxiety,
thereby improving the overall quality of recov-
ery in children.

The monitoring results of postoperative coagu-
lation function showed that, at 36 h after oper-
ation, PT, APTT, and TT were higher, and FIB
was lower compared to the immediate postop-
erative values. There was no statistical differ-
ence in the coagulation function indexes among
the three groups at either time point. This sug-
gests that none of the treatments affected
coagulation function, which aligns with the find-
ings of Zhang Feng et al. [23]. In addition, the
results of this study showed that no adverse
reactions occurred in the two dexmedetomi-
dine groups. In contrast, the normal saline
group experienced 1 case of nasopharyngeal
hemorrhage and 2 cases of nausea. This sug-
gests that dexmedetomidine has a favorable
safety profile, consistent with the findings of
Devroe et al. [24].

Despite the promising results, there are some
limitations to this study. First, as a retrospec-
tive analysis, there may have been selection
and information bias. Second, the sample size
was relatively small, which could have affected
the generalizability and reliability of the results.
Furthermore, the long-term effects of dexme-
detomidine, particularly on neurocognitive de-
velopment in children, were not assessed and
warrant further investigation.

In summary, intravenous injection of 0.5 pg/kg
dexmedetomidine during plasma adenoidecto-
my of tonsils significantly reduces the incidence
of postoperative delirium, alleviates early post-
operative pain, effectively maintains hemody-
namic stability. It does not affect recovery time
or respiratory function and has a low incidence
of adverse reactions.
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