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Summary

Background: Dexmedetomidine, an a2-adrenergic agonist,
has been reported to modulate inflammatory responses
and neuroendocrine stress in surgical settings. This meta-
analysis evaluated its effects on serum biochemical markers
of inflammation and stress in patients undergoing gastric
cancer surgery.

Methods: Literature was retrieved from PubMed, CNKI,
Wanfang, and VIP databases. Studies comparing
dexmedetomidine anesthesia with conventional regimens
in gastric cancer surgery were included. RevMan 5.2 was
used for meta-analysis. Outcome indicators included inter-
leukin-6 (IL-6), tumor necrosis factor-a. (TNF-a), cortisol,
epinephrine, adrenocorticotropic hormone (ACTH), heart
rate (HR), mean arterial pressure (MAP), and adverse
events.

Results: Fifteen studies were analyzed. Compared with con-
trols, dexmedetomidine significantly reduced serum levels
of IL-6, TNF-a, cortisol, epinephrine, and ACTH (all P <
0.00001). It also decreased HR, MAR visual analog scale
(VAS) scores, and incidence of adverse reactions.
Conclusions: Dexmedetomidine anesthesia effectively
reduces biochemical markers of inflammation and stress in
gastric cancer surgery, suggesting its beneficial role in
modulating perioperative biochemical responses.
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Kratak sadrzaj

Uvod: Prijavljeno je da deksmedetomidin, a2-adrenergicki
agonist, modulira inflamatorne odgovore i neuroendokrini
stres u hirurSkim uslovima. Ova meta-analiza je procenila
njegove efekte na serumske biohemijske markere upale i
stresa kod pacijenata koji su podvrgnuti operaciji raka
zeluca.

Metode: Literatura je preuzeta iz baza podataka PubMed,
CNKI, Wanfang i VIR Uklju¢ene su studije koje uporeduiju
deksmedetomidinsku anesteziju sa konvencionalnim rezi-
mima u hirurgiji raka Zeluca. Za meta-analizu je kori§éen
RevMan 5.2. Indikatori ishoda su ukljucivali interleukin-6
(IL-6), faktor nekroze tumora-a (TNF-a.), kortizol, epinefrin,
adrenokortikotropni hormon (ACTH), sréanu frekvenciju
(HR), sredniji arterijski pritisak (MAP) i nezeljene dogadaje.
Rezultati: Analizirano je petnaest studija. U poredenju sa
kontrolama, deksmedetomidin je znacajno smanijio
serumske nivoe IL-6, TNF-a, kortizola, epinefrina i ACTH
(sve P < 0,00001). Takode je smanjio HR, MAP rezultate
vizuelne analogne skale (VAS) i u¢estalost nezeljenih reak-
cija.

Zakljuéak: Deksmedetomidinska anestezija efikasno sman-
juje biohemijske markere upale i stresa kod operacija raka
zeluca, $to ukazuje na njenu korisnu ulogu u modulaciji
perioperativnih biohemijskih odgovora.

Kljuéne reéi: deksmedetomidin, inflamatorni markeri,
hormoni stresa, rak Zzeluca, meta-analiza, biohemijska
modulacija
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Introduction

Gastric cancer is a common malignant tumor of
the digestive tract in clinical practice. Globally, it ranks
among the top five in incidence and among the top
four in mortality (1, 2).

Radical surgery is a commonly employed treat-
ment method for early-stage gastric cancer and may
be performed multiple times. As a key factor directly
influencing surgical outcomes, the choice of anesthe-
sia protocol is of critical importance for postoperative
wound healing and patient recovery (3).

Dexmedetomidine, by binding to a2-adrenergic
receptors, inhibits sympathetic nervous system excita-
tion. It not only provides effective analgesic and seda-
tive effects but also alleviates surgical stress responses
and maintains hemodynamic stability (4).

Currently, the efficacy and safety of dexmedeto-
midine anesthesia in gastric cancer surgery remain
under investigation, and no consensus has been
reached. Therefore, this study aims to conduct a
meta-analysis to evaluate changes in serum inflam-
matory factors and stress response indicators in gas-
tric cancer patients undergoing surgery with
dexmedetomidine anesthesia, thereby providing evi-
dence to support its broader clinical application.

Materials and Methods
Literature Search

Search keywords included: »dexmedetomidine, «
»gastric cancer surgery,« »stress response,« »inflam-
matory factors,« »adverse reactions,« and their corre-
sponding English terms. Relevant literature was
retrieved from both Chinese and English databases,
including VIR CNKI, PubMed, and Wanfang Medical,
covering the past five years.

Expert consultation was also used to obtain
additional references. In cases where included studies
had unclear results or missing data, authors were
contacted for clarification or supplementary informa-
tion.

Articles were screened based on titles and key-
words to ensure alignment with the research topic
and approval by relevant institutional ethics boards.
Studies with obvious operational errors, repeated con-
tent, or inconsistent methodologies were excluded
after preliminary reading. Selected literature was ana-
lyzed using RevMan 5.2 software for meta-analysis.

Inclusion and Exclusion Criteria

Inclusion criteria: (1) Studies that used dex-
medetomidine alone or in combination as the inter-
vention group and compared it to other anesthetic
regimens as the control group, with analysis of out-

come differences post-intervention; (2) Randomized
selection of subjects, without restrictions on national-
ity or race; (3) Published between 2021 and 2025;
(4) Studies with complete clinical data and adherence
to the principle of a single research variable.

Exclusion criteria: (1) Reviews, meta-analyses,
case reports, or conference abstracts; (2) Cell or ani-
mal-based experimental studies; (3) Studies not rele-
vant to the research focus.

Outcome Indicators

A comparison was made between the observa-
tion and control groups after intervention with respect
to the following indicators: heart rate (HR), mean
arterial pressure (MAP), visual analog scale (VAS)
score, interleukin-6 (IL-6), tumor necrosis factor-
alpha (TNF-a), cortisol (Cor), epinephrine (E),
adrenocorticotropic hormone (ACTH), and the inci-
dence of adverse reactions.

Quality Assessment

Study quality was assessed using the modified
Jadad scale. A score of 3 indicated low quality, while
4 indicated high quality.

Statistical Analysis

Data were analyzed using RevMan 5.2 software.
Count data were expressed as risk ratios (RR), and
continuous variables were presented as standardized
mean differences (SMD), both with 95% confidence
intervals (Cl). Heterogeneity was tested using the
Chi? test. A random-effects model was applied if
P<0.1 and 12 50%; otherwise, a fixed-effects model
was used.

Results
Literature Search Results and Characteristics

A total of 280 articles were retrieved from
Chinese and English databases including Wanfang,
CNKI, and PubMed, based on the study topic and
search keywords. After screening according to the
inclusion and exclusion criteria, 13 Chinese-lan-
guage studies and 2 English-language studies were
included. The literature selection process is shown in
Figure 1.

Of the 15 included studies, 12 were rated as
high quality and 3 as low quality (5-19). No signifi-
cant publication bias was detected (Figures 2-3).
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Figure 1 Literature Selection Flowchart.
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Figure 2 Overall Publication Bias of Included Studies.

Meta-Analysis of Hemodynamic Indicators with
Dexmedetomidine

A total of 7 studies reporting MAP and 9 studies
reporting HR were included. Heterogeneity analysis

showed significant heterogeneity among the included
studies for MAP (12 = 84.0%) and HR (12 = 98.0%)
(both P < 0.00001). Therefore, a random-effects
model was applied. The results showed that the MAP
(RR: -7.02, 95% CI: (-8.06, -5.98)) and HR (RR: -
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Figure 3 Publication Bias of Individual Studies.

8.07, 95% Cl: (-8.71, —7.42)) in the observation
group were significantly lower than those in the con-
trol group, with all differences being statistically sig-
nificant (P < 0.00001).

These findings suggest that dexmedetomidine
reduces the hemodynamic impact in patients under-
going gastric cancer surgery. See Figures 4-7.

Meta-Analysis of Analgesic Indicators with
Dexmedetomidine

Nine studies reporting VAS scores were includ-
ed. Heterogeneity analysis showed significant hetero-
geneity among studies (1> = 95.0%, P < 0.00001).
Therefore, a random-effects model was used. The
results demonstrated that the VAS scores in the obser-
vation group were significantly lower than those in the
control group, with a statistically significant difference
(RR: -0.66, 95% Cl: (-0.70, -0.62), P < 0.00001).

These findings suggest that dexmedetomidine
provides effective analgesia and can reduce pain per-
ception in patients undergoing gastric cancer surgery.
See Figures 8-9.

Meta-Analysis of Oxidative Stress Indicators with
Dexmedetomidine

Seven studies reporting cortisol (Cor), five stud-
ies reporting epinephrine (E), and five studies report-
ing adrenocorticotropic hormone (ACTH) were
included. Heterogeneity analysis showed significant
heterogeneity among the studies for Cor (I?
95.0%), E (17 = 93.0%), and ACTH (1> = 97.0%) (all
P < 0.00001).

Using a random-effects model, the results
demonstrated that the levels of Cor (RR: -23.55,
95% Cl: (-27.19, -19.92)), E (RR: -23.65, 95% ClI:
(-26.55, -20.64)), and ACTH (RR: -14.34, 95% ClI:
(-15.66, —13.02)) in the observation group were sig-
nificantly lower than those in the control group, with
statistically significant differences (P < 0.00001).

Observation group

Study or Subgroup Mean SD__ Total
Liao Y@2023 8545 1012 35
MNiuYF2021 92 T 30
Qi c2021 108.01 5.76 100
Song BY2021 84.7 8.3 30
Tang J2021 90.75  6.64 59
YiXF2021 70.8 B.7 32
Zhang HW2024 8375 646 40
Total (95% CI) 326

Heterogeneity: ChiF= 37.18, df= B (P < 0.00001); F= 54%
Test for overall effect: Z= 13.24 (P < 0.00001)

Controlgroup Mean Difference Mean Difference
Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
9266 11.32 35 4.3% -7.21112.24,-218] ==

104 5 30 11.4% -12.00[15.08,-8.92) B

11583 589 100 41.4% -7.92[-9.53,-6.31] 8]

81.7 ) 30 6.9% 3.00 [-0.86, 6.96] i
96.79 727 588 171%  -6.04[8.55-3.53 -

784 82 3 7.8% -7.60[11.30,-3.90) =
8963 774 40 111%  -578[8.90,-2.66] =

325 100.0%  -7.02[-8.06,-5.98] }
00 40 0 &0 100

Observation group Control group

Figure 4 Forest Plot of MAP
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Figure 5 Funnel Plot of MAP

Observation group Controlgroup Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
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Miu YF2021 59 5 30 83 4 30 79% -2400}26.29,-21.71] -
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Song BY2021 G4.8 7 30 6481 72 30 32% -0.30[-3.92, 3.32) T
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Yang F2023 81.24 5.86 50 8749 575 a0 8.0% -6.25 [8.593,-3.97] -
Yao BYW2023 714 4,62 B0 7216 487 GO 14.4% -0.26 [-1.96, 1.44] k
YixF2021 683 109 32 85 142 k)| 11% -16.70[22.86,-10.44] ==
Zhang HW2024 67.74 794 40 7383 837 40 33% -6.09 [-9.64,-2.54] -
Total (95% CI) 436 435 100.0% -8.07[-8.71,-742] |
Heterogeneity; Chi*= 388.91, df= 8 (P < 0.00001); F= 98% f f f 1
Testfor overall effect Z= 24.49 (P < 0.00001) il Obse;vﬁantiun — UCDMFGI gmﬁgp L
Figure 6 Forest Plot of HR.
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Figure 7 Funnel Plot of HR.
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Figure 9 Funnel Plot of VAS Scores.
Observation group Controlgroup Mean Difference Mean Difference
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Figure 10 Forest Plot of Cortisol (Cor).
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Figure 11 Funnel Plot of Cortisol (Cor).
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Study or Subgroup Mean SD _Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Lei 52024 1365 1038 a0 17463 1671 80 293% -38.13[43.48,-32.68] -+
Miu CY2021 107.3 21 48 1328 287 48 86% -2550[3546, -15.44)] e
Yang F2023 10521 1812 A0 13435 2726 40 106% -2814[3821,-2007) -
Zhang HW2024 11482 1233 40 12295 1289 40 Z28E6% -8.03[-13.56,-2.50] -
Zhu¥x2021 12793 1248 40 149.01 158457 40 2289% -21.08[27.26,-14.80] -
Total (95% CI) 228 228 100.0% -23.59 [-26.55, -20.64] ¢
Heterogeneity: Chi : 5995 df=4 (P =0.00001);, F=93% '_1 o0 -SID 0 5'El 1IJD|
Test for overall effect: Z=15.65 (P = 0.00001) Observation group  Control graup
Figure 12 Forest Plot of Epinephrine (E).
- SE(MD) .
L]
mn
it
v
i
[N §
2T P
PN
A ]
O Il | lI O
¥ }O\
i | ¥
R
4T : ; Il
] | v
O
JI O} I\
] | ]
] | 1
BT / : |
i | 1
I ! \
[} | 1
I | 1
I | i
] | [}
[} | \
i PP A
[} 1 \
oo
] . 1
i ! \ MD
10 — it : |
-100 -50 0 a0 100

Figure 13 Funnel Plot of Epinephrine (E).
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Observation group Controlgroup

Testfor overall effect: Z=21.24 (P < 0.00001)

Study or Subgroup Mean SD __Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Lei 52024 61.42  6.29 50 8075 547 50 328% -19.33[21.64,-17.02) L
Ma XF2023 58.65 262 52 B566 6.48 50  46.9% -7.01 [-8.94,-5.08] u
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Yang F2023 59.26 9.2 50 77.26 13.34 80  87% -18.00[-22.49-13.51] -
Zhu Y¥2021 62.51 1037 40 B7.39 865 40 100% -24.88 [-29.06,-20.70] -
Total {95% CI) 240 238 100.0% -14.34 [-15.66, -13.02] |
ity Chiz= = 2 = I t + |
Heterogeneity: Chi*= 12526, df= 4 (P = 0.00001); F=97% i 0 D . 100

Mean Difference Mean Difference

Observation group Control group

Figure 14 Forest Plot of Adrenocorticotropic Hormone (ACTH).
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Figure 15 Funnel Plot of Adrenocorticotropic Hormone (ACTH).

These findings suggest that dexmedetomidine
alleviates oxidative stress responses in patients under-
going gastric cancer surgery. See Figures 710-15.

Meta-Analysis of Inflammatory Indicators with
Dexmedetomidine

Five studies reporting tumor necrosis factor-
alpha (TNF-a) and seven studies reporting inter-
leukin-6 (IL-6) were included. Heterogeneity analysis
indicated significant heterogeneity among the studies
for TNF-a. (12 = 97.0%) and IL-6 (1> = 94.0%) (both
P < 0.00001).

Using a random-effects model, the results
showed that TNF-a (RR: -7.92, 95% Cl. (-8.44, -
7.41)) and IL-6 (RR: -7.66, 95% CI: (-8.21, -7.11))
levels in the observation group were significantly
lower than those in the control group, with statistically
significant differences (P < 0.00001).

These findings suggest that dexmedetomidine
reduces inflammatory responses in patients undergo-
ing gastric cancer surgery. See Figures 16-19.

Meta-Analysis of Adverse Reaction Indicators
with Dexmedetomidine

Nine studies reporting adverse reactions were
included. Heterogeneity analysis showed homogene-
ity among the studies (12 = 0.0%, P = 0.50). There-
fore, a fixed-effects model was applied.

The results demonstrated that the incidence of
adverse reactions in the observation group was signif-
icantly lower than that in the control group, with a sta-
tistically significant difference (RR: 0.37, 95% Cl:
(0.24, 0.56), P < 0.00001).
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Observation group Controlgroup Mean Difference Mean Difference
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Figure 16 Forest Plot of Tumor Necrosis Factor-alpha (TNF-a.).
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Figure 17 Funnel Plot of Tumor Necrosis Factor-alpha (TNF-o.).
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Figure 18 Forest Plot of Interleukin-6 (IL-6).
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Figure 19 Funnel Plot of Interleukin-6 (IL-6).
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These findings suggest that dexmedetomidine
reduces the incidence of adverse reactions in patients
undergoing gastric cancer surgery. See Figures 20-
21.

Discussion

The results of this study showed that the obser-
vation group exhibited lower heart rate (HR), mean
arterial pressure (MAP), and incidence of adverse
reactions compared to the control group. This sug-
gests that dexmedetomidine anesthesia can help
maintain hemodynamic stability while effectively
reducing adverse reactions. This effect may be attrib-
uted to dexmedetomidine’s minimal impact on respi-
ratory and circulatory functions, as well as its high
lipid solubility, which enables rapid distribution into
the bloodstream and easy penetration of the blood-
brain barrier. As a result, dexmedetomidine reduces
interference with hemodynamics while providing
sedative effects. Mechanistically, dexmedetomidine
promotes potassium ion influx and contracts periph-
eral vascular o-receptors, thus counteracting the
vasodilatory effects of anesthetics like sevoflurane
and enhancing cardiac sympathetic reflexes, which
further lowers blood pressure. Through these multiple
mechanisms, dexmedetomidine helps maintain rela-
tive hemodynamic stability during surgery, thereby
enhancing surgical safety and reducing the risk of
anesthesia-related adverse reactions (20).

Our data analysis also revealed that the observa-
tion group had significantly lower VAS scores com-
pared to the control group, indicating that
dexmedetomidine provides effective analgesia for
patients undergoing gastric cancer surgery.
Dexmedetomidine acts by binding to a -adrenergic
receptors in the locus coeruleus, regulating norepi-
nephrine release, maintaining dynamic stability within
the central nervous system, and facilitating signal
transmission. This mechanism effectively prevents
emergence agitation during anesthesia and activates
the descending medullospinal noradrenergic path-
way, thereby attenuating nociceptive stimuli. As a
result, dexmedetomidine lowers postoperative pain
thresholds and sensitivity, ultimately enhancing anal-
gesic effects (21).

Surgery stimulates the body and triggers stress
responses, activating the hypothalamic-pituitary-
adrenal axis and sympathetic-adrenal medullary sys-
tem. Elevated levels of Cor, epinephrine (E), and
ACTH directly reflect the stress state of the body and
are highly sensitive indicators. Surgical trauma
induces immune suppression and tumor cell immune
evasion, leading to inflammatory responses in which

IL-6 and TNF-a are involved (22). Comparative analy-
sis showed that stress and inflammatory markers were
significantly lower in the observation group than in
the control group, indicating that dexmedetomidine
significantly alleviates stress and inflammatory
responses. This is mainly because dexmedetomidine
modulates pro-apoptotic/anti-apoptotic proteins to
inhibit the release of excitatory neurotransmitter glu-
tamate, thereby reducing surgery-induced immune-
inflammatory reactions, maintaining dynamic home-
ostasis, and alleviating immunosuppression, which
facilitates postoperative recovery (23). Moreover,
dexmedetomidine acts on the locus coeruleus to reg-
ulate GABA neuronal activity, maintaining excitatory-
inhibitory balance. Its anti-inflammatory and antioxi-
dant properties reduce the release of inflammatory
factors induced by surgical stress. Combined with
stress response indicators, dexmedetomidine’s anti-
inflammatory effect suppresses ROS generation, mit-
igating oxidative stress (24).

In summary, dexmedetomidine anesthesia can
reduce the hemodynamic impact on gastric cancer
surgery patients, alleviate inflammation and oxidative
stress, improve analgesic effects, and does not
increase the risk of adverse reactions, warranting
wider clinical application. However, this study has lim-
itations, including a relatively small number of includ-
ed English-language studies, which did not meet the
expected target and may have introduced bias and
heterogeneity. Furthermore, validating the efficacy
and safety of dexmedetomidine in gastric cancer sur-
gery remains a key focus of current research.
Therefore, the study design still has room for opti-
mization. Future research should expand literature
searches to ensure a sufficient sample size for meta-
analysis, thereby improving the reliability and refer-
ence value of the results based on higher-quality data.

Funding information

This study was supported by the 305 Hospital
Independent Scientific Research Fund (No.
2577JJLW-009).

Acknowledgments

This study did not receive any funding in any
form.

Conflict of interest statement

All the authors declare that they have no conflict
of interest in this work.



1890 Zhang et al.: Serum markers in dexmedetomidine anesthesia

References

1.

10.

1.

12.

.Zeng H, Yin F

Lopez MJ, Carbajal J, Alfaro AL, Saravia LG, Zanabria D,
Araujo JM, et al. Characteristics of gastric cancer around
the world. Crit Rev Oncol Hemat 2023; 181: 103841.

. Ajani JA, D'Amico TA, Bentrem DJ, Chao J, Cooke D,

Corvera C, et al. Gastric Cancer, Version 2.2022, NCCN
Clinical Practice Guidelines in Oncology. J Natl Compr
Canc Ne 2022; 20(2): 167-92.

. Kwon JH, Kim J, Yeo H, Kim K, Rhu J, Choi GS, et al.

Recurrence-free survival after hepatectomy using propo-
fol-based total intravenous anaesthesia and sevoflurane-
based inhalational anaesthesia: a randomised controlled
study. Anaesthesia 2025; 80(4): 366-77.

.Fang T, Lin L, Ye ZJ, Fang L, Shi S, Yu KD, et al. Dex-

medetomidine Promotes Angiogenesis and Vasculogenic
Mimicry in Human Hepatocellular Carcinoma through
alpha (2)-AR/HIF-1alpha/VEGFA Pathway. Biomed
Environ Sci 2022; 35(10): 931-42.

. Ma XF, Lv SJ, Wei SQ, Mao BR, Zhao XX, Jiang XQ, et

al. Influences of dexmedetomidine on stress responses
and postoperative cognitive and coagulation functions in
patients undergoing radical gastrectomy under general
anesthesia. World J Gastro Surg 2023; 15(6): 1169-77.

. Liao YQ, Min J, Wu ZX, Hu Z. Comparison of the effects

of remimazolam and dexmedetomidine on early post-
operative cognitive function in elderly patients with gas-
tric cancer. Front Aging Neurosci 2023; 15: 1123089.

. Persson N, Uusalo P Nedergaard M, Lohela TJ, Lilius

TO. Could dexmedetomidine be repurposed as a glym-
phatic enhancer? Trends Pharmacol Sci 2022; 43(12):
1030-40.

Fan L, Li C, Lin H, Liu F et al
Combination of dexamethasone and dexmedetomidine
as adjuvants of transversus abdominis plane block for
postoperative analgesia in gastric cancer patients: A dou-
ble-blinded randomized controlled trial. J Clin Anesth
2024; 97: 111543,

. Liao YQ, Min J, Wu ZX, Hu Z. Comparison of the effects

of remimazolam and dexmedetomidine on early postop-
erative cognitive function in elderly patients with gastric
cancer. Front Aging Neurosci 2023; 15: 1123089.

Zhang Y, Zhou Y, Hu T, Tong X, He Y, Li X, et al.
Dexmedetomidine reduces postoperative pain and
speeds recovery after bariatric surgery: a meta-analysis of
randomized controlled trials. Surg Obes Relat Dis 2022;
18(6): 846-53.

Li Y, Wang Y, Chang H, Cheng B, Miao J, Li S, et al.
Inhibitory Effects of Dexmedetomidine and Propofol on
Gastrointestinal Tract Motility Involving Impaired Enteric
Glia Ca(2+) Response in Mice. Neurochem Res 2021;
46(6): 1410-22.

Chang PC, Huang IY, Liu SD, Huang CK, Lin TE, Jhou
HJ, et al. Perioperative Dexmedetomidine Infusion
Improves Perioperative Care of Bariatric-Metabolic

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Surgery: A Single Center Experience with Meta-Analysis.
Obes Surg 2024; 34(2): 416-28.

Mei M, Yao M, Li J, Qiu C, Wang Y, Li Y, et al. Influences
of different sedatives on gastric antrum contraction in
patients with acute brain injury. Front Neurol 2024; 15:
1492604.

Liu Y, Shen Y, Zhong H. Dexmedetomidine-Propofol
Versus Propofol Alone for Sedation in Upper

Gastrointestinal Endoscopic Ultrasound: A Randomized
Comparative Study. Clin Ther 2025:

Kuo WT, Hsiao CY, Chou SC, Chiang CS, Chen TH, Lin
CH, et al. Outcomes of postoperative preemptive seda-
tion in the intensive care unit for geriatric patients with
gastric cancer undergoing gastrectomy. J Chin Med
Assoc 2025:

Kitano T, Okajima M, Sato K, Noda T, Taniguchi T.
Suicidal attempt with caffeine overdose treated with
dexmedetomidine: a case report. ) Med Case Rep 2021;
15(1): 11.

Khatri S, Hannurkar P Understanding and Treating
Laryngeal Mask Airway-Induced Intraoperative Hiccups.
Cureus J Med Science 2024; 16(9): e69782.

Wang M, Wang J, Li X, Xu X, Zhao Q, Li Y. A predictive
model for postoperative cognitive dysfunction in elderly
patients with gastric cancer: a retrospective study. Am J
Transl Res 2022; 14(1): 679-86.

Ariga BK, Kanashiro GP, Vieira G, Peruchi LG, Nicacio
GM, Cassu RN. Effects of pharmacopuncture with
metamizole on postoperative pain and analgesic require-
ments in dogs undergoing ovariohysterectomy. Vet
Anaesth Analg 2025; 52(3): 338-45.

Goel N, Jha R, Bhardwaj M, Chawla R. Comparison of
Propofol-Dexmedetomidine-Based Intravenous and
Sevoflurane-Based Inhalational Anesthesia in Patients
Undergoing Modified Radical Mastectomy. Anesth
Essays Res 2020; 14(3): 420-4.

Lim JY, Ker CJ, Lai NM, Romantsik O, Fiander M, Tan K.
Dexmedetomidine for analgesia and sedation in new-
born infants receiving mechanical ventilation. Cochrane

Db Syst Rev 2024; 5(5): CD012361.

Zhang S, Fang W, Zhou S, Zhu D, Chen R, Gao X, et al.
Single cell transcriptomic analyses implicate an immuno-
suppressive tumor microenvironment in pancreatic can-
cer liver metastasis. Nat Commun 2023; 14(1): 5123.

Zhang W, Zhang L, Cai XJ, Li D, Cao FJ, Zuo ZG, et al.
Dexmedetomidine inhibits the growth and metastasis of
esophageal cancer cells by down-regulation of IncRNA
MALAT1. Kaohsiung J Med Sci 2022; 38(6): 585-93.

Liu M, Wang B, Prudence B, Chen X. Effect of different
doses of epidural dexmedetomidine on reducing visceral
traction reaction for cesarean section: a double-blind ran-
domized controlled trial. J Anesth 2023; 37(3): 371-8.

Received: June 25, 2025
Accepted: July 23, 2025




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /SRL ()
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1800 1800]
  /PageSize [14400.000 14400.000]
>> setpagedevice


