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Objective. To explore the application of different doses of dexmedetomidine combined with general anesthesia in patients with traumatic
tibiofibular fractures. Methods. A total of 120 patients with traumatic tibiofibular fractures treated in our hospital (January 2018-January
2021) were selected as the research subjects and equally grouped into group A, group B, group C, and group D according to the dosage of
dexmedetomidine. Group B, group C, and group D were pumped with 0.3 ug/kg, 0.5 ug/kg, and 0.8 ug/kg load doses of dexmede-
tomidine before anesthesia induction, with the same doses for maintenance during surgery. Group A was intravenously pumped with
the same amount of normal saline and received tracheal intubation after anesthesia induction, with propofol and remifentanil to
maintain general anesthesia during surgery. Results. No notable differences in general data were observed among the groups (P > 0.05).
Ramsay sedation scores of all groups showed a downward trend after drug withdrawal. At 10 min, 30 min, and 60 min, the scores of
groups C and D were markedly higher than those of groups A and B (P <0.05), and the scores were higher in group D than those in
group C (P < 0.05). The HR changes at each period were close between groups A and B (P > 0.05). The HRs at T1 and T2 in group C were
slightly lower than those in group D (P > 0.05), and the HRs at T1 in groups A and B were remarkably higher than those in groups C and
D, and were higher than those at TO and T2 (P < 0.05). The SBP levels of all groups began to rise at T0, peaked at T1, and decreased to a
lower level at T2 than that at T0. Moreover, the SBP levels of groups C and D at T1 and T2 were notably lower compared with groups A
and B (P < 0.05). With a lower DBP level in group C than the other three groups at T1, the DBP levels were notably lower in groups C and
D than those in groups A and B at T2 (P < 0.05). With no statistical difference in the MAP levels at TO among the four groups (P > 0.05),
the MAP levels in group A at T1 and T2 were obviously higher compared with groups C and D (P < 0.05). The extubation time in group
A was notably longer than that that in groups B, C, and D (P < 0.05), with longer extubation time in group B than that in groups C and D
(P <0.05). The orientation recovery time in group D was markedly shorter than that in groups A, B, and C (P < 0.05). The incidence of
cognitive dysfunction, chills, and restlessness in groups C and D was notably lower compared with groups A and B (P <0.05), with a
higher incidence of chills, intraoperative hypotension, and delayed awakening in group D than in group C (P <0.05). Conclusion.
Dexmedetomidine at doses of 0.5 ug/kg and 0.8 ug/kg has a better effect in the maintenance of general anesthesia for patients with
traumatic tibiofibular fractures, with faster orientation recovery, better recovery of postoperative cognitive function, and a lower
incidence of adverse reactions. Dexmedetomidine at 0.5 ug/kg is recommended in view of the increased risk of excessive sedation, chills,
restlessness, and intraoperative hypotension in patients at 0.8 ug/kg.

1. Introduction direct or indirect violence, and the patients suffer from pain,
swelling, local deformity, and even dysfunction in the
Tibiofibula is the most vulnerable part of long tubular bones, ~ fracture sites [1-3]. At present, surgical reduction and fix-

with the fracture rate accounting for about 13.7% of the  ation is the main method for treating traumatic tibiofibular
whole body. Tibiofibular fractures are mostly caused by  fractures, which can easily lead to skin damage due to less
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subcutaneous tissue on the anteromedial side of the tibia and
can easily induce the post-traumatic stress response in
patients due to the large trauma of surgery, aggravating the
inflammatory degree of the body and hindering the healing
of the fractures. However, scientific and reasonable anes-
thesia in surgery can help patients maintain homeostasis and
reduce stress response, and it has been reported that the
intraoperative anesthesia effect is closely related to the
amount of anesthetic. Dexmedetomidine, a selective a2-
adrenoceptor agonist with short half-life, has sedative and
analgesic effects, inhibits sympathetic nerve activity, atten-
uates the stress response to tracheal intubation, and stabi-
lizes hemodynamics, which is widely adopted to assist in
general anesthesia [4-6]. Suitable dosage of anesthetic can
directly affect patients’ recovery after surgery. However,
there is some controversy about the reasonable dose of
dexmedetomidine for general anesthesia at present, and its
application in reduction and fixation of traumatic tibio-
fibular fractures is rarely reported. Therefore, this study will
explore the effect of different doses of dexmedetomidine
combined with general anesthesia on awakening quality,
hemodynamics, and adverse reactions of patients under-
going reduction and fixation of traumatic tibiofibular
fractures.

2. Study Protocol

2.1. Case Selection and Grouping. One hundred and twenty
patients with traumatic tibiofibular fractures treated in our
hospital (January 2018-January 2021) were selected as the
research subjects and equally grouped into group A, group
B, group C, and group D according to the dosage of dex-
medetomidine. The study was approved and supervised by
the hospital ethics committee.

2.2. Inclusion Criteria. The following are the inclusion cri-
teria: (1) the patients met the clinical diagnostic criteria for
traumatic tibiofibular fractures established by the Chinese
Medical Association [7], with the surgical indications of
general anesthesia; (2) the patients had high treatment
compliance and complete follow-up; (3) the patients had no
history of drug allergy used by the study; (4) the patients’
chief complaint was clear; (5) the patients did not have other
somatic diseases; and (6) both patients and family members
were informed of this study.

2.3. Exclusion Criteria. The following are the exclusion cri-
teria: (1) the patients complicated with other diseases affecting
ankle function; (2) the patients complicated with malignancies,
hypertension, diabetes mellitus, and chronic liver and kidney
diseases; (3) the patients with cognitive impairment or com-
munication disorders; (4) pregnant and lactating women; and
(5) the patients who did not have complete medical records.

2.4. Methods. The patients were fasted and deprived of water
for 8 hours before surgery. After entering the operating room,
the venous channel was opened. Electrocardiograph (ECG),
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heart rate (HR), and blood oxygen saturation (SpO,) were
closely monitored, and invasive blood pressure monitoring
was established under local anesthesia [8-10]. Dexmedeto-
midine was diluted to 4 yg/mL; 0.01 mg/kg of penehyclidine
was intravenously injected at 30 min before anesthesia in-
duction. Group B, group C, and group D were pumped with
0.3 ug/kg, 0.5 ug/kg, and 0.8 ug/kg load doses of dexmede-
tomidine at 15 min before anesthesia induction, with the same
doses for maintenance during surgery. Group A was intra-
venously pumped with the same amount of normal saline.
Anesthesia induction was carried out as follows. After mask
oxygen inspiration for 3 min, the patients were intravenously
injected with 0.1 mg/kg of midazolam, 4 ug/kg of fentanyl,
5 ug/mL of propofol, and 0.15 mg/kg of cisatracurium. After
induction, tracheal intubation was performed by the same
anesthetist. Propofol (5mg/kg-h) and remifentanil (0.2 ug/
kg-min) were micropumped to maintain intraoperative
general anesthesia, and cisatracurium was given according to
the actual situation of the patients. Additional intravenous
anesthetics were stopped at 30 min before the end of surgery,
and the pumping of dexmedetomidine was stopped before
suturing [11-13]. The secretions in the catheter and oral cavity
were aspirated at the end of the surgery. When the patients
were conscious, and coughing, with the recovery of swal-
lowing reflex, spontaneous breathing, and SpO, (more than
97%), the tracheal tube was removed. Routine postoperative
analgesia was performed [14].

2.5. Observation Indexes. The age, BMI, interval between
fracture and surgery, gender, AO classification of fractures,
and causes of injury were recorded. The Ramsay sedation
score was used to evaluate the sedation degree of patients at
10 min, 30 min, and 60 min after the withdrawal of anes-
thetics, which was divided into 1 point (nervousness and
restlessness), 2 points (quietness, orientation, and cooper-
ation), 3 points (following instructions and drowsiness), 4
points (patients who could be awakened), 5 points (slow
breathing and response), and 6 points (patients who were in
deep sleep and could not be awakened).

The hemodynamic indexes were measured at the end of
surgery (T0), extubation (T1), and 5min after extubation
(T2), mainly including heart rate (HR), systolic blood pres-
sure (SBP), diastolic blood pressure (DBP), and mean arterial
pressure (MAP). The orientation recovery time, extubation
time, and perioperative adverse reactions were recorded.

2.6. Statistical Treatment. The data were statistically pro-
cessed by SPSS 22.0 software and graphed by GraphPad
Prism 7 (GraphPad Software, San Diego, USA). The data
included enumeration data and measurement data,
expressed as (1 (%)) and (x + 5) and tested by the X* test and
t-test. The differences were statistically different at P < 0.05.

3. Results

3.1. General Data. The general data such as age, BMI, in-
terval between fracture and surgery, gender, AO classifi-
cation of fractures, and causes of injury in the four groups
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were statistically analyzed, and no notable differences in
general data were observed among the groups (P >0.05;
Table 1).

3.2. Ramsay Sedation Scores. Ramsay sedation scores of all
groups showed a downward trend after drug withdrawal. At
10 min, 30 min, and 60 min, the scores of groups C and D
were markedly higher than those of groups A and B
(P <0.05), and the scores were higher in group D than in
group C (P <0.05; Table 2).

3.3. HRs. The HR changes at each period were close between
groups A and B (P > 0.05). The HRs at T1 and T2 in group C
were slightly lower than those in group D, with no statistical
difference (P >0.05), and the HRs at T1 in groups A and B
were remarkably higher than those in groups C and D and
were higher than those at TO and T2 (P < 0.05), as presented
in Figure 1.

3.4. SBP. The SBP levels of all groups began to rise at TO,
peaked at T1, and decreased to a lower level at T2 than at TO.
Moreover, the levels of groups C and D at T1 and T2 were
notably lower compared with groups A and B (P <0.05;
Figure 2).

3.5. DBP. With a lower DBP level in group C than the other
three groups at T1, the DBP levels were notably lower in
groups C and D than in groups A and B at T2 (P <0.05;
Figure 3).

3.6. MAP. With no statistical difference in the MAP levels at
TO among the four groups (P> 0.05), the MAP levels in
group A at T1 and T2 were obviously higher compared with
groups C and D (P <0.05; Figure 4).

3.7. Orientation Recovery Time and Extubation Time. The
extubation time in group A was notably longer than that in
groups B, C, and D (P < 0.05), with longer extubation time in
group B than that in groups C and D (P <0.05). The ori-
entation recovery time in group D was markedly shorter
than that in groups A, B, and C (P <0.05; Table 3).

3.8. Adverse Reactions. The incidence of cognitive dys-
function, chills, and restlessness in groups C and D was
notably lower compared with groups A and B (P <0.05),
with a higher incidence of chills, intraoperative hypotension,
and delayed awakening in group D than those in group C
(P <0.05). No obvious differences in nausea and vomiting
and bucking were observed among the four groups
(P >0.05). The results are presented in Table 4.

4, Discussion

Tibiofibula is a key bone supporting human weight, and its
fractures can seriously affect the patients’ lower extremity
function, especially the ankle function. At present, surgical

open reduction is the main method in clinical treatment to
promote fracture healing and improve the joint function.
However, due to the common peroneal nerve and abundant
tissue and blood vessels around the tibiofibula, as well as the
large trauma, surgery can easily damage the blood vessels
and nerves and induce post-traumatic stress response, ac-
companied by various postoperative adverse reactions after
surgery [15-17]. In addition, patients under general anes-
thesia experience hemodynamic changes such as increased
heart rate and blood pressure due to sympathetic excitation
caused by surgical pain and other stimuli as the anesthesia
gradually subsides. A number of related studies combined
with clinical practice show that dexmedetomidine as an a2-
adrenoceptor agonist can inhibit the release of adrenaline
and acetylcholine by modulating «2 adrenoceptors and
reduce the cAMP level in cells by decreasing the release of
substance P in the presynaptic membrane, thus playing an
analgesic and sedative role and maintaining body homeo-
stasis during general anesthesia [18, 19]. At present, the
specifically used dose of dexmedetomidine for general an-
esthesia has not been determined, and there are few related
studies, but most of them suggest that it is appropriate to
maintain the dosage at 0.2-1.0 ug/kg [20].

In this study, Ramsay sedation scores of all groups
showed a downward trend after drug withdrawal. At 10 min,
30min, and 60 min, the scores of groups C and D were
markedly higher than those of groups A and B (P <0.05),
and the scores were higher in group D than in group C
(P <0.05). The results suggested that most of the patients in
group D were in deep sleep and had delayed awakening,
which might be related to the dose-dependent sedation effect
of dexmedetomidine. Small doses will lead to a poor sedation
effect, whereas large doses will easily produce excessive
sedation and delayed awakening. The HR changes at each
period were close between groups A and B (P >0.05). The
HRs at T1 and T2 in group C were slightly lower than those
in group D (P> 0.05), and the HRs at T1 in groups A and B
were remarkably higher than those in groups C and D, and
were higher than those at TO and T2 (P <0.05). The SBP
levels of all groups began to rise at T0, peaked at T1, and
decreased to a lower level at T2 than at T0. Moreover, the
SBP levels of groups C and D at T1 and T2 were notably
lower compared with groups A and B (P <0.05). With a
lower DBP level in group C than the other three groups at T1,
the DBP levels were notably lower in groups C and D than in
groups A and B at T2 (P <0.05). With no statistical dif-
ference in the MAP levels at TO among the four groups
(P>0.05), the MAP levels in group A at T1 and T2 were
obviously higher compared with groups C and D (P < 0.05).
Summary analysis of the above results shows that dexme-
detomidine for general anesthesia at doses of 0.5 ug/kg and
0.8 pug/kg can ensure the stability of hemodynamic indexes in
patients undergoing reduction of traumatic tibiofibular
fractures. Besides, 0.5 ug/kg dose of dexmedetomidine has
less fluctuation of hemodynamic indexes in patients com-
pared with 0.8 ug/kg. The extubation time in group A was
notably longer than that in groups B, C, and D (P <0.05),
with longer extubation time in group B than that in groups C
and D (P <0.05). The orientation recovery time in group D



4 Journal of Healthcare Engineering
TaBLE 1: Statistical treatment of general data (n=30).

Observation indexes Group A Group B Group C Group D

Age 41.85+3.74 40.92 +£4.06 42.11+£3.89 41.68+3.77

BMI (kg/mz) 25.84+3.26 26.15+3.31 25.74£3.50 26.09 £3.43

Interval between fracture and surgery (h) 7.37 £2.86 7.55+3.22 7.64+3.18 7.42 +3.05

AO classification of fractures

A 13 (43.33) 15 (50) 12 (40) 14 (46.67)

B 12 (40) 12 (40) 13 (43.33) 11 (36.67)

C 5 (16.67) 3 (10) 5 (16.67) 5 (16.67)

Gender

Male 14 (46.67) 12 (40) 15 (50) 16 (53.33)

Female 16 (53.33) 18 (60) 15 (50) 14 (46.67)

Causes of injury

Accidents 12 (40) 13 (43.33) 15 (50) 13 (43.33)

Falls 12 (40) 13 (43.33) 12 (40) 11 (36.67)

Crushing from heavy loads 6 (20) 4 (13.33) 3 (10) 6 (20)

Note. Under various dimensions, the statistical differences in general data among groups A, B, C, and D were not significant (P> 0.05).

TABLE 2: Statistical treatment of Ramsay scores (x *s).

Group n 10 min 30 min 60 min

A 30 3.21+£0.88 2.88+£0.39 2.41+£0.55
B 30 3.35+0.80 3.03+0.54 2.38+0.47
C 30 4.02+0.75"b 3.28+0.38*b 3.02+0.45*b
D 30 4.38 +0.61"bc 4.05+0.45"bc 3.36 £ 0.55*bc

Note. *P <0.05, compared with group A; b P <0.05, compared with group B; ¢ P <0.05, compared with group C.
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FIGURE 1: Statistical treatment of HR (x % s). Note: the abscissa represents the time points, and the ordinate represents the detection level
(times/min). The HRs of group A at T0, T1, and T2 were (63.42 + 3.83), (80.03 + 5.01), and (70.20 + 2.14). The HRs of group B at T0, T1, and
T2 were (63.35+3.85), (79.84 +£4.96), and (68.85 +2.21). The HRs of group C at TO0, T1, and T2 were (63.47 + 3.82), (68.62 +3.78), and
(66.97 + 3.54). The HRs of group D at TO, T1, and T2 were (63.15 + 4.23), (70.03 + 5.15), and (67.44 + 3.52). *The HRs at T1 in groups A and B
were notably higher than those in groups C and D (P <0.05); **the HRs at T1 in groups A and B were notably higher than those at TO
(P <0.05); ***the HRs at T1 in groups A and B were notably higher than those at T2 (P <0.05).

was markedly shorter than that in groups A, B, and C
(P <0.05). These results are similar to those in the studies of
Jehan Ahmed Sayed et al. [21] and Chiara Adami et al. [22],
indicating that dexmedetomidine at doses of 0.5 ug/kg and
0.8 ug/kg is notably better than 0.3 ug/kg in promoting

orientation recovery of patients. In addition, the incidence of
cognitive dysfunction, chills, and restlessness in groups C
and D was notably lower compared with groups A and B
(P <0.05), with a higher incidence of chills, intraoperative
hypotension, and delayed awakening in group D than in
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FIGURE 2: Statistical treatment of SBP (x +s). Note: the abscissa represents the time points, and the ordinate represents the detection level
(mmHg). The SBP levels of group A at T0, T1, and T2 were (124.72 + 3.95), (134.08 + 5.31), and (120.88 + 4.30). The SBP levels of group B at

TO, T1, and T2 were (123.50 + 3.82), (131.49 +5.85), and (119.26 + 4.18). The SBP levels of group C at T0, T1, and T2 were (121.55 + 3.62),
(123.05+5.71), and (114.22 + 8.29). The SBP levels of group D at TO, T1, and T2 were (122.34 +3.71), (127.88 + 6.46), and (113.27 + 4.46).
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FIGURE 3: Statistical treatment of DBP (x +s). Note: the abscissa represents the time points, and the ordinate represents the detection level
(mmHg). The DBP levels of group A at T0, T1, and T2 were (67.11 + 5.28), (74.89 + 6.25), and (67.67 £ 5.31). The DBP levels of group B at T0,
T1, and T2 were (66.46 +5.07), (72.21 +6.33), and (68.25 + 6.44). The DBP levels of group C at T0, T1, and T2 were (66.37 +5.14),
(72.18 +6.29), and (68.10 + 6.29). The DBP levels of group D at T0, T1, and T2 were (66.25 +5.10), (72.15 + 6.33), and (68.11 + 6.14). *The
DBP level of group C at T1 was remarkably different from that of groups A, B and C (P <0.05). **The DBP levels of groups C and D at T2
were obviously different from those of groups A and B (P <0.05).

group C (P <0.05). It could be concluded that the patients in reasons are as follows. (1) Hypotension and hypothermia are
group C had the lowest incidence of chills, intraoperative ~ the main causes of chills during the recovery period of
hypotension, and delayed awakening among the four  general anesthesia. Dexmedetomidine can prevent chills by
groups, with no statistical differences in the cognitive dys-  the inhibition of potassium ion influx, obvious cell depo-
function and restlessness between groups C and D. The  larization, and low sensitivity of body temperature
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FIGURE 4: Statistical treatment of MAP (x * s). Note: the abscissa represents the time points, and the ordinate represents the detection level
(mmHg). The MAP levels of group A at TO, T1, and T2 were (88.25 + 5.28), (98.39 + 6.12), and (91.96 + 5.41). The MAP levels of group B at
TO, T1, and T2 were (87.17 +5.32), (93.05+5.12), and (88.65 + 4.63). The MAP levels of group C at T0, T1, and T2 were (87.11+5.16),
(90.07 +4.86), and (87.09 +4.50). The MAP levels of group D at T0, T1, and T2 were (87.59 + 5.43), (91.25 + 6.15), and (88.04 + 5.13). *The
MAP level of group A at T1 was notably higher than that of groups B, C, and D (P <0.05). **The MAP level of group A at T2 was notably
higher than that of groups B, C, and D (P <0.05).

TaBLE 3: Statistical treatment of orientation recovery time and extubation time (" x ).

Group n Extubation time (min) Orientation recovery time (min)
A 30 21.89+1.07 25.94 +2.01

B 30 19.37 £1.96* 22.64+2.78*

C 30 18.20+1.20*b 22.02 +2.60*

D 30 17.71 +1.68*b 10.05+2.10*bc

Note. *P <0.05, compared with group A; b P <0.05, compared with group B; ¢ P <0.05, compared with group C.

TaBLE 4: Statistical treatment of incidence of adverse reactions (n (%)).

Group Cognitive dysfunction Chills Restlessness Intraoperative hypotension Nausea and vomiting avl\?:ll;};ﬁig Bucking
A 14 (46.67) 12 (40) 6 (20) 1 (3.33) 3 (10) 0(0) 4(13.33)
B 12 (40) 11 (36.67) 6 (20) 1 (3.33) 2 (6.67) 0(0)  2(6.67)
C 5 (16.67)*b 0 (0)*b 1(3.33)*b 1(3.33) 3 (10) 1(3.33) 2(6.67)
D 4 (13.33)"b 4 (13.33)*bc 1 (3.33)*b 6 (20)*bc 3 (10) 6 (20)*bc 3 (10)
Note. *P <0.05, compared with group A; b P <0.05, compared with group B; ¢ P <0.05, compared with group C.

regulation system, so the body temperature does not de- In conclusion, dexmedetomidine at doses of 0.5 ug/kg
crease sharply. Moreover, the risk of chills with the addition =~ and 0.8 ug/kg has a good effect in the maintenance of
of dexmedetomidine is lower than that with a lower dose. ~ general anesthesia for patients with traumatic tibiofibular

Hypotension can often be prevented as long as the drug can  fractures, with faster orientation recovery, better recovery
play a better sedative effect. (2) There is a certain critical ~ of postoperative cognitive function, and a lower incidence
value for the sedation effect of dexmedetomidine in sleep ~ of adverse reactions. Dexmedetomidine at 0.5ug/kg is
time of nonrapid eye movements, and a higher dose ex-  recommended in view of the increased risk of excessive
ceeding the critical value may lead to excess sedation, thus  sedation, chills, restlessness, and intraoperative hypoten-
triggering symptoms such as delayed awakening, hypo-  sionin patients at 0.8 ug/kg. The study had a smaller sample
thermia, and muscle vibration. (3) Low-dose dexmedeto-  size because only 30 patients were enrolled in each group,
midine has insignificant effect on protecting brain, and both ~ and it was a single-center study. Subsequently, relevant
medium and large doses can protect brain function, whereas ~ multicenter studies with an expanded sample size should be
excessive doses cannot improve the effect of brain protec-  carried out to further confirm the correctness of the
tion, but triggers intraoperative hypotension [23-25]. conclusion.



Journal of Healthcare Engineering

Data Availability

Data to support the findings of this study are available on
reasonable request from the corresponding author.

Conflicts of Interest

The authors declare no conflicts of interest.

Authors’ Contributions

Jizheng Zhang and Xiaohua Sun contributed equally to this
article.

References

(1]
(2]

(7]

(9]

(10]

(11]

C. E. Sottas and B. J. Anderson, “Dexmedetomidine,” Current
Opinion in Anaesthesiology, vol. 30, no. 4, pp. 441-451, 2017.
D. Sharma, H. P. Aithal, A. Amarpal et al., “Analgesic and
haematobiochemical effects of dexmedetomidine-ketofol-
isoflurane anaesthesia in canine orthopaedic patients,” Indian
Journal of Veterinary Surgery, vol. 38, no. 2, pp. 100-103, 2017.
S. Yadav, V. Malik, A. Rajput et al., “Evaluation of acepro-
mazine, dexmedetomidine and xylazine as prenaesthetics to
propofol-halothane anaesthesia in dogs,” Indian Journal of
Veterinary Surgery, vol. 37, no. 1, pp. 30-35, 2016.

S. Devender, S. Narendra, and B. Deepti, “Clinicophysio-
logical and haematobiochemical evaluation of dexmedeto-
midine-ketamine-sevoflurane anaesthesia in dogs,” Indian
Journal of Veterinary Surgery, vol. 39, no. 2, pp. 121-125, 2018.
L. Kumari, A. K. Sharma, L. Kumari, and M. P. Sinha,
“Haemato-biochemical effects of lumbosacral epidural an-
aesthesia with ropivacaine and dexmedetomidine in goats,”
Indian Journal of Small Ruminants, vol. 23, no. 1, pp. 117-119,
2017.

A1 Risberg, B. Ranheim, and R. I. Krontveit, “The cardio-
vascular status of isoflurane-anaesthetized horses with and
without dexmedetomidine constant rate infusion evaluated at
equivalent depths of anaesthesia,” Veterinary Anaesthesia and
Analgesia, vol. 43, no. 4, pp. 412-423, 2016.

R. Kumar, P. Kinjavdekar, Amarpal et al., “Comparative
evaluation of propofol and ketamine total intravenous an-
aesthesia (TIVA) with dexmedetomidine and butorphanol in
goats,” Indian Journal of Animal Sciences, vol. 88, no. 6,
pp. 667671, 2018.

C. Adami, D. D’Ovidio, and D. Casoni, “Alfaxalone versus
alfaxalone-dexmedetomidine anaesthesia by immersion in
oriental fire-bellied toads (Bombina orientalis),” Veterinary
Anaesthesia and Analgesia, vol. 43, no. 3, pp. 326-332, 2016.
J.-F. Feng, X.-X. Wang, Y.-Y. Lu, D.-G. Pang, W. Peng, and
J.-L. Mo, “Effects of dexmedetomidine versus midazolam for
premedication in paediatric anaesthesia with sevoflurane: a
meta-analysis,” Journal of International Medical Research,
vol. 45, no. 3, pp. 912-923, 2017.

Z. Bao, C. Zhou, X. Wang, and Y. Zhu, “Intravenous dex-
medetomidine during spinal anaesthesia for caesarean sec-
tion: a meta-analysis of randomized trials,” Journal of
International Medical Research, vol. 45, no. 3, pp. 924-932,
2017.

D. Sarotti, R. Rabozzi, and P. Franci, “Effects of intravenous
dexmedetomidine infusion on local anaesthetic block: a spinal
anaesthesia clinical model in dogs undergoing hind limb
surgery,” Research in Veterinary Science, vol. 12, pp. 493-498,
2019.

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

[24]

(25]

K. M. Kim, K. H. Seo, J. M. Lee, E. Y. Park, and J. Park,
“Target-controlled infusion of dexmedetomidine effect-site
concentration for sedation in patients undergoing spinal
anaesthesia,” Journal of Clinical Pharmacy and Therapeutics,
vol. 45, no. 2, pp. 347-353, 2020.

R. Lin and J. Ansermino, “Dexmedetomidine in paediatric
anaesthesia,” BJA education, vol. 20, no. 10, pp. 348-353, 2020.
C. Wang, S. Liu, C. Han, M. Yu, Y. Hu, and C. Liu, “Effect and
placental transfer of dexmedetomidine during caesarean
section under epidural anaesthesia,” Journal of International
Medical Research, vol. 45, no. 3, pp. 964-972, 2017.

E. Gaudio, L. Voltan, B. de, and M. Giulia, “Alfaxalone an-
aesthesia in Lemur catta following dexmedetomidine-butor-
phanol-midazolam sedation,” Veterinary Anaesthesia and
Analgesia, vol. 45, no. 3, pp. 351-356, 2018.

E. Abd-Elazeem, S. Wesam-Eldin, and I. Ezzeldin, “A com-
parison between inhalational (Desflurane) and total intra-
venous anaesthesia (Propofol and dexmedetomidine) in
improving postoperative recovery for morbidly obese patients
undergoing laparoscopic sleeve gastrectomy: a double-blin-
ded randomised controlled trial,” Journal of Clinical Anes-
thesia, vol. 45, pp. 6-11, 2018.

R. Navarrete, S. Quirds-Carmona, M. D. M. Granados et al.,
“Effect of dexmedetomidine constant rate infusion on the
bispectral index during alfaxalone anaesthesia in dogs,”
Veterinary Anaesthesia and Analgesia, vol. 43, no. 4,
pp. 397-404, 2016.

K. Prabhakaran, K. Raghu, and N. Nikhil, “Prophylactic
administration of dexmedetomidine for prevention of shiv-
ering during spinal Anaesthesia,” Karnataka Anaesthesia
Journal, vol. 2, no. 4, pp. 108-111, 2016.

E. Moshiri, H. Modir, B. Yazdi, A. Kamali, and S. Soltani, “The
pain reduction efficacy of granisetron, dexmedetomidine and
lidocaine after etomidate injection for surgery under general
anaesthesia,” Advances in Human Biology, vol. 9, no. 1,
pp. 71-75, 2019.

K. Tewari, V. Tewari, and S. Datta, “Dexmedetomidine—
propofol vs ketamine-propofol anaesthesia in paediatric and
young adult patients undergoing device closure procedures in
cardiac catheterisation laboratory: an open label randomised
trial,” Indian Journal of Anaesthesia, vol. 62, no. 7,
pp. 531-537, 2018.

S. Jehan Ahmed, K. Emad Zarief, A. Mohamed, A.-E. Sayed
Kaoud, and H. Ragai Sobhi, “Dexmedetomidine with mag-
nesium sulphate as adjuvants in caudal block to augment
anaesthesia and analgesia in paediatric lower abdominal
surgeries,” Egyptian Journal of Anaesthesia, vol. 34, no. 4,
pp. 114-122, 2018.

A. Chiara, D. O. Dario, and C. Daniela, “Alfaxalone versus
alfaxalone-dexmedetomidine anaesthesia by immersion in
oriental fire-bellied toads (Bombina orientalis),” Veterinary
Anaesthesia and Analgesia, vol. 43, no. 3, pp. 326-332, 2016.
H. Omar, W. A. Aboella, M. M. Hassan et al., “Comparative
study between intrathecal dexmedetomidine and intrathecal
magnesium sulfate for the prevention of post-spinal anaes-
thesia shivering in uroscopic surgery; (RCT),” BMC Anes-
thesiology, vol. 19, no. 1, 2019.

M. L. G. Mikkelsen, R. Ambrus, R. Rasmussen et al., “The
influence of norepinephrine and phenylephrine on cerebral
perfusion and oxygenation during propofol-remifentanil and
propofol-remifentanil-dexmedetomidine  anaesthesia  in
piglets,” Acta Veterinaria Scandinavica, vol. 60, no. 1, 2018.
M. L. G. Mikkelsen, R. Ambrus, R. Rasmussen et al., “The
effect of dexmedetomidine on cerebral perfusion and



Journal of Healthcare Engineering

oxygenation in healthy piglets with normal and lowered blood
pressure anaesthetized with propofol-remifentanil total in-
travenous anaesthesia,” Acta Veterinaria Scandinavica,
vol. 59, no. 1, 2017.



