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Abstract

Background: Patients with maxillofacial deformities require orthognathic surgeries to correct occlusion. The surgical
procedure may lead to massive bleeding, which is associated with haematoma, respiratory obstruction, and asphyxia.
Dexmedetomidine has been used in controlled hypotension and may reduce blood loss in orthognathic surgery. We
conducted a retrospective cohort study to evaluate the effect of dexmedetomidine on blood loss in orthognathic
surgeries.

Methods: The primary outcome examined was blood loss, and secondary outcomes were postoperative haemoglo-
bin level; intraoperative heart rate and blood pressure (T1: at incision; T2: 30 min after incision; T3: 60 min after inci-
sion; T4: 120 min after incision); dosage of fentanyl, remifentanil, urapidil, and esmolol; operation time; and incidence
of allogeneic blood transfusion.

Results: A total of 1247 patients were included in this study, and 540 patient pairs were matched via propensity
score matching. There were significant decreases in mean blood loss, heart rate at T1-T4, blood pressure at T1, and
remifentanil and esmolol dosage in the dexmedetomidine group compared with those in the control group. There
was also a significant increase in the postoperative haemoglobin level of the dexmedetomidine group.

Conclusions: Continuous infusion of dexmedetomidine can decrease blood loss in orthognathic surgery.
Trial registration: ChiCTR1800018794 (retrospectively registered)

Name of registry: Chinese Clinical Trial Registry

Date of registration: 2018/10/09

URL: www.chictr.org.cn/showproj.aspx?proj=30612
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Background

Patients with maxillofacial deformities require orthog-
nathic surgeries (among others, Le Fort I osteotomy and
bilateral sagittal split ramus osteotomy) to correct occlu-
sions or their physical appearance [1, 2]. The rich blood
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complications, such as respiratory obstruction, and even
asphyxia [3]. Controlled hypotension has been previously
used to decrease bleeding in many maxillofacial surger-
ies [4, 5]. Many anaesthetic and vasoactive drugs have
been used successfully to achieve controlled hypotension
[6]. Dexmedetomidine is a potent, highly selective o,-
adrenoceptor agonist that may provide anti-sympathetic
analgesia and sedation without respiratory depression
[7], and it has been successfully used for controlled hypo-
tension in other surgical procedures [8].

The sedative and analgesia-sparing effects of dexme-
detomidine are associated with its effects on the cen-
tral nervous system in the locus coeruleus and spinal
cord dorsal horn neurons [9]. Dexmedetomidine is an
a,-adrenoreceptor agonist. It primarily inhibits norepi-
nephrine release and causes attenuation of excitation in
the central nervous system [10]. Binding of postsynaptic
receptors by a,-agonists leads to inhibition of sympa-
thetic activity, which decreases the blood pressure (BP)
and heart rate (HR) and results in sedation [11].

This retrospective cohort study aimed to determine the
efficacy of dexmedetomidine for managing intraoperative
blood loss, perioperative haemodynamics, anaesthetic
drug requirements, the incidence of blood transfusion,
and length of hospital stay in orthognathic surgeries.

Methods

Study design

The study is registered at Chinese Clinical Trial Reg-
istry (ChiCTR1800018794). Ethical approval (SH9H-
2019-T244-2) was obtained from the Shanghai Ninth
People’s Hospital Research Ethics Committee. We con-
ducted a retrospective cohort study on patients who
underwent orthognathic surgeries between March 2017
and August 2018. Institutional review board approval
was obtained before the initiation of this study. Patients
with a complete medical history and surgical records
were included if they were over 18 years of age and
underwent elective orthognathic surgery. Patients were
excluded from the analysis if they had a history of any of
the following: allergies to intraoperative-related drugs,
heart-related diseases (New York Heart Association
class III or higher), severe pulmonary disease (asthma,
chronic obstructive pulmonary disease), or severe liver
and kidney dysfunction. Each controlled hypotension
strategy is different, and there is currently no unified
standard strategy for controlled hypotension. Indica-
tions for dexmedetomidine include tracheal intubation
and sedation during mechanical ventilation for patients
undergoing general anaesthesia, and the administration
of dexmedetomidine depends on the judgement of senior
anaesthesiologists. Patients treated with continuous dex-
medetomidine were allocated to the dexmedetomidine
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group, while patients treated without continuous dexme-
detomidine were allocated to the control group.

Anaesthesia procedures and perioperative medication
Upon arrival in the operating room, HR, BP, and oxygen
saturation were monitored by electrocardiography, non-
invasive BP monitoring, and pulse oximetry, respectively,
before an intravenous cannula was inserted. Induction of
anaesthesia was similar in every patient, comprising the
intravenous administration of 2 mg midazolam, 2—4 pg/
kg fentanyl, 1.5-2.5 mg propofol, and 0.15-0.2 mg/kg
cisatracurium. Patients underwent endotracheal intuba-
tion, invasive BP monitoring, and deep-vein catheteri-
sation during anaesthesia induction. According to the
requirements of the surgeon, most patients underwent
acute normovolemic hemodilution (ANH) after anaes-
thesia and before the beginning of the main steps of sur-
gery [12]. Patients in the dexmedetomidine group were
administered a 0.5-1 pg/kg loading dose of dexmedeto-
midine, and 200—-400 mL autologous blood was rapidly
extracted before incision. Crystalloid fluids were simulta-
neously infused into patients to supplement the circulat-
ing blood volume, dilute the blood, and reduce the loss of
visible blood components during surgery. The extracted
autologous blood was transfused back to patients before
the end of the operation. This has been reported to be
an efficacious, safe, and protective method to reduce the
concentration of circulating erythrocytes with minimal
effects on clotting factors and platelets [13, 14].

At the beginning of the operation, controlled hypo-
tension was initiated, and vital signs were closely moni-
tored. Each patient received 4-8 mg/kg/h propofol and
6-18 pg/kg/h remifentanil intravenously and 2—-3% sevo-
flurane via inhalation. To ensure intraoperative sedation
and prevent intraoperative awareness, the bispectral
index (BIS) of all patients was controlled at the same
level of 10-30. All patients were maintained under deep
anaesthesia. Patients were administered 0.1 mg fentanyl
before incision and later again, if necessary. Patients in
the dexmedetomidine group received continuous dexme-
detomidine at 0.2-0.5 pg/kg/h. Narcotic drugs and anal-
gesics, including dexmedetomidine, were initially infused
10 min before incision. Mean arterial BP was controlled
between 50-60 mmHg. If mean arterial BP was too high,
5 mg urapidil or 5-10 mg esmolol was used. If mean
arterial BP was<50 mmHg, 6 mg ephedrine was used.
If a patient was bradycardic during the operation, the
infusion of dexmedetomidine was discontinued, and
the patient was excluded from the study. Patients were
administered 0.5 g tranexamic acid after incision. Intra-
operative fluid management was individualised based on
the actual condition of the patients, and it was affected
by physiological requirements, fasting supplementation,
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intraoperative loss, and other factors. Rehydration rate
changed from fast to slow, and 15—20 ml/kg crystal or
colloid fluids were administered intravenously in the first
hour. During the operation, colloid fluids or blood prod-
ucts would be administered after communicating with
a superior anaesthesiologist and surgeon based on the
actual condition of the patients. Allogeneic blood trans-
fusion was performed if necessary, at the discretion of
the surgeon and anaesthesiologist. Several clinical meas-
ures were used to indicate allogeneic blood transfusion,
and these included haemoglobin level < 70 g/L, haemato-
crit<30%, and blood loss>15% of estimated blood vol-
ume [15]. In addition, the anaesthesiologist and surgeon
communicated and arrived at a consensus before allo-
geneic transfusion was performed. Administration of all
narcotic drugs and analgesics, including dexmedetomi-
dine, was discontinued 15 to 30 min before the end of the
operation. When the operation was close to completion,
the patients’ BP would be increased to the normal level.

The volume of blood loss was measured by the circulat-
ing nurses and recorded in medical history data by anaes-
thesiologists. The method of measuring blood loss was
applied as follows: the total volume of liquid in the suc-
tion canister, plus the added weight of wet medical gauze
and cloth surgical linen, minus the volume of saline used
for irrigation during the procedure.

Data collection

Study data were obtained from intraoperative records
and the electronic medical record. The primary outcome
was intraoperative blood loss. The secondary outcomes
were postoperative haemoglobin level (patients who
received allogeneic blood transfusions were excluded);
intraoperative HR and BP (both measured at four points:
T1, at incision; T2, 30 min after incision; T3, 60 min after
incision; T4, 120 min after incision); dosage of fentanyl,
remifentanil, urapidil, and esmolol; operation time; and
incidence of allogeneic blood transfusion.

A standard operating procedure (SOP) was estab-
lished to train relevant researchers, research assistants,
and statistical analysts. The researchers completed case
report forms according to the SOP. Two researchers
independently entered the data, and the research assis-
tant checked and generated data query forms (DQFs). If
the research data were lost in the electronic database, the
researchers went to the medical history room to retrieve
the paper medical history data for verification. Problems
in DQFs would be modified and resolved after discussion.
Most of the problems could be solved using information
from the electronic database or paper medical history
records. Some problems (such as missing key data) were
considered to be at risk of causing bias after discussion,
and we would exclude the patients associated with these
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problems. Once the modification was complete, data was
locked and passed to the statistical analyst.

Data analysis

Propensity score matching (PSM) was introduced to
reduce bias due to confounding factors, which might
affect surgical decision-making in patients with maxil-
lofacial deformities. Confounding factors included age,
height, weight, sex, preoperative haemoglobin level,
prothrombin time, activated partial thromboplastin
time, ANH, preoperative HR and BP, BIS, and volume
of crystalloid and colloid fluids. Patients who underwent
orthognathic surgeries were matched at a 1:1 ratio with a
calliper width equal to 0.02, resulting in the same num-
ber of patients in both groups. The t-test was used for
parametric scale variables. Scale variables were tested for
normality with the Kolmogorov—Smirnov test. The Chi-
square exact test was used for nominal variables. Statis-
tical analyses were performed using SPSS version 25 for
Windows (IBM, Armonk, NY). Differences between the
two groups were expressed as difference in means, stand-
ard deviation (SD), mean difference (MD), or odds ratio
(OR) with 95% confidence intervals (CI). Statistical sig-
nificance was defined as a p-value <0.05.

Results

Initially, 1252 patients were identified for analysis in the
defined study time period based on the inclusion crite-
ria. After the researchers checked the medical records,
five patients were excluded because infusions of dexme-
detomidine were discontinued during operations. A total
of 1,247 patients were finally included for analysis. All
patients were classified as American Society of Anaes-
thesiologists class I-II. Dexmedetomidine was used
continuously in 560 patients, and they were allocated
to the dexmedetomidine group. Dexmedetomidine was
administered at a maintenance dose of 0.2-0.5 pg/kg/h.
Dexmedetomidine was never used in 687 patients, and
they were allocated to the control group. PSM was con-
ducted to randomise and control variables, and 540 pairs
of patients who underwent orthognathic surgeries were
matched. No statistically significant differences were
noted at baseline between the PSM-adjusted groups. The
study process is shown in Fig. 1. Baseline patient charac-
teristics are shown in Table 1.

There was a significant decrease in mean blood loss,
HR at T1-T4, BP at T1, dosages of remifentanil and
esmolol in the dexmedetomidine group. There was a sig-
nificant increase in postoperative haemoglobin level in
the dexmedetomidine group. However, there was no sig-
nificant difference in operation time, intraoperative BP at
T2-T4, incidence of allogeneic blood transfusion, or dose
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A 4
discussion
Fig. 1 Flow diagram of the study design

Table 1 Baseline patient characteristics after PSM
Variable Dexmedetomidine group Control group P Value
Number 540 540 /
Age (y), mean£SD 23.66+437 2355+4.27 0.694
Height (cm), mean £+ SD 166.304+8.52 166494831 0.699
Weight (kg), mean +SD 59.20+£11.09 59.20£11.58 0.993
Gender (M/F) 188/352 190/350 0.899
Preoperative haemoglobin (g/L), mean +SD 1289241467 1288241491 0.915
PLT (x 10°/L), mean £ SD 240.25+£47.93 241.294+54.16 0.739
PT (s), mean+SD 11.39+£0.93 11.37£081 0.660
APTT (s), mean £ SD 28.36+238 28.17+239 0.174
ANH(mL), mean £ SD 35351£128.23 35222413949 0.874
Patients with ANH/patients without ANH 496/44 490/50 0517
Preoperative MAP (mmHg) 86.47+840 86.68 +8.55 0.681
Preoperative HR (bpm) 80.80£941 81.03+£10.04 0711
BIS 17.70+£4.99 17.644+4.95 0.854
Crystalloid fluids (mL) 2780.46 +520.06 2804.81 +555.07 0457
colloid fluids (mL) 388.89£350.81 387.964372.95 0.966

PSM Propensity Score Matching, SD standard deviation, BMI body mass index, PLT platelet, PT prothrombin time, APTT activated partial thromboplastin time, ANH
acute normovolemic hemodilution, MAP mean arterial pressure, bpm beat per minute, BIS bispectral index
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of fentanyl or urapidil. The results of the primary and
secondary outcomes are shown in Table 2.

Discussion

The results showed a significant decrease in the mean
total calculated blood loss in the dexmedetomidine group
compared to that in the control group. This may have
been due to the haemodynamic effect of dexmedetomi-
dine. Continuous infusion of dexmedetomidine led to
decreased HR and BP, which was caused by a negative
feedback loop of norepinephrine [16]. Recent studies
have also suggested that dexmedetomidine can decrease
blood loss throughout several different surgical pro-
cedures [8, 17]. In previous studies, the surgical field of
vision, which significantly affects blood loss, was consid-
ered to be directly related to decreased HR [18, 19]. There
is evidence that decreasing mean arterial pressure below
70 mmHg increases intraoperative bleeding due to local
vasodilation [20], but decreased HR is strongly correlated
with cardiac output, which is associated with the opera-
tive field of vision [19]. In contrast to «, agonists, inha-
lational anaesthetics lead to vasodilatory effects [21] and
reflex tachycardia. Furthermore, opioids are less effec-
tive than dexmedetomidine in reducing HR. Decreased
mean arterial pressure without controlled HR does not
lead to improved visibility or lessened bleeding [22, 23].
In addition, the vasoconstrictive effect of intravenous

Table 2 Primary and secondary outcomes after PSM
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dexmedetomidine has been demonstrated in animal
models [24, 25]. Furthermore, studies have provided
evidence that intravenous dexmedetomidine has similar
vasoconstrictive effects on human arteries and veins [26].
Contraction of the peripheral vessels caused by intrave-
nous dexmedetomidine would further promote surgical
site visualisation and reduction of bleeding. Improved
surgical field of vision has been mentioned in other stud-
ies [23, 27]. This finding is important since it is closely
related to blood loss and ease of operation for surgeons.
Unfortunately, because this is a retrospective study, the
intraoperative visual field could not be assessed using a
numerical rating scale or other quantitative methods.
Therefore, we could not verify whether the intraopera-
tive field of vision in orthognathic surgery was improved
as in other surgeries. Reduced bleeding will lead to fewer
complications, such as haematoma, respiratory obstruc-
tion, and asphyxia, and will further promote the patient’s
postoperative recovery.

There was a significant increase in postoperative hae-
moglobin level in patients treated with intraoperative
dexmedetomidine. Patients who underwent allogeneic
blood transfusions during operations were excluded
because the level of postoperative haemoglobin would
be affected. Reduced intraoperative blood loss increased
levels of postoperative haemoglobin and improved post-
operative safety. Postoperative anaemia is associated with

Variable Dexmedetomidine group Control group 95% ClI P Value
Blood loss (mL), mean &= SD 670.834+273.23 732.31+£286.88 —9493to0 — 2803 <0.001
Postoperative haemoglobin (g/L), mean 4 SD 103.924+14.60 100.23+16.18 1.72t0 5.66 <0.001
Intraoperative HR (bpm), mean =+ SD
T1 70.89+11.05 7806+13.10 —862to—573 <0.001
T2 7293+11.28 79.72+£11.58 —815t0 —542 <0.001
T3 718741038 79.66+11.29 —9.09to —6.50 <0.001
T4 69.79+10.54 7840410.67 —988to—7.34 <0.001
Intraoperative BP (mmHg), mean £SD
T1 60.22+£9.99 62501048 —350to—1.06 <0.001
T2 55.9447.69 56.74+£8.89 —1.80t00.18 0.112
T3 54.74+5.89 5490+ 7.05 —0.94 10 0.60 0.673
T4 56.19+7.92 57024892 —184100.18 0.109
Operation time (h), mean £ SD 3.57+£1.12 3.62+1.22 —0.19t0 0.09 0499
Fentanyl (mg), mean £ SD 0.35£0.07 0.35£0.07 —0.01t00.01 0.881
Remifentanil (mg), mean£SD 1234045 1494061 —032to—0.19 <0.001
Incidence of allogeneic blood transfusion (trans- 32/508 35/505 / 0.801
fused /not transfused)
Urapidil (mg), mean £+ SD 12.60+£5.88 1241£548 — 04810 0.87 0.574
Esmolol (mg), mean£SD 18.04+10.02 25374+10.88 — 8581to — 6.08 <0.001

PSM Propensity Score Matching, MD mean difference, OR odds ratio, C/ confidence interval, SD standard deviation, ICU Intensive Care Unit

T1: atincision; T2: 30 min after incision; T3: 60 min after incision; T4: 120 min after incision
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dizziness, tinnitus, fatigue, hypoxia, and other side effects
[28]. Postoperative acute anaemia is correlated with
an increased risk of injury to major organs, such as the
brain, heart, and kidney [29], and elevated haemoglobin
levels will help avoid these risks.

There was a significant decrease in the intraoperative
HR of patients treated with intraoperative dexmedeto-
midine. The current study also revealed that deliberate
hypotension with lower HR could reduce intraoperative
blood loss and improve the surgical field [30, 31]. Dex-
medetomidine decreases HR [32], specifically causing a
16-30% decrease from baseline at plasma drug concen-
trations>1-3 ng/mL [33, 34]. There was a significant
decrease in intraoperative BP at T1 in patients treated
with intraoperative dexmedetomidine. The decreased BP
may be caused by transiently elevated plasma concentra-
tion, and it might further contribute to the reduction of
intraoperative blood loss in the early surgical procedure.
There was no significant difference in the average arte-
rial pressure at most time points due to human control.
The anaesthesiologist maintained the target BP level after
the mean BP reached the target point. In addition, the
requirement for esmolol was decreased because of the
effect of reducing HR.

There was no difference in operation time between the
considered groups. Although the amount of blood loss
was reduced by dexmedetomidine, the operation time
was not shortened. Similar studies have also shown that
dexmedetomidine improves the quality of the surgi-
cal field without significantly affecting operation time
[8, 35]. No difference in the requirement of fentanyl
was observed between the groups, but the remifentanil
requirement in the dexmedetomidine group was signifi-
cantly decreased. Studies have shown that long-term and
high-dose use of opioids may produce some side effects,
such as hyperalgesia, nausea and vomiting, and emer-
gence agitation [36, 37]. The reduced dosage of remifen-
tanil may help alleviate any hyperalgesia and reduce
postoperative nausea and vomiting.

There was no significant difference in the incidence of
allogeneic blood transfusion between the groups. This
might be due to the low transfusion incidence of this
surgical procedure. Most patients who undergo orthog-
nathic surgeries do not need blood transfusion, with
the exception of those who experience massive bleed-
ing. Studies have also reported that ANH significantly
reduces allogeneic blood transfusion [12, 38].

In addition, the dose of crystalloid fluids seemed to be
large for an average 3.5-h duration of surgery. This may
have been caused by heavy bleeding and ANH. Patients
were required to be transfused with a large amount of
crystalloid fluids after a predetermined amount of autol-
ogous blood was rapidly withdrawn to supplement blood
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volume and maintain stable vital signs [39]. This protec-
tive measure increased crystalloid fluid dosage. ANH is
a routine protective measure in orthognathic surgery in
our hospital, and most of the patients were treated with
this technique.

Although the results are promising, there are some
limitations to this study. First, the retrospective nature
of this study has inherent limitations and potential inter-
ference factors regarding data integrity and homogene-
ity. However, we have strictly followed the criteria for
inclusion and exclusion and have used a rigorous sta-
tistical approach to avoid bias. Second, this study was a
single-centre retrospective study, which may have led to
selection bias. We expanded the sample size to minimise
bias. Third, assessment of visualisation was pointed out;
however, it could not be assessed because of the retro-
spective nature of this study. Surgical site visualisation
requires the surgeon’s evaluation using any method, such
as the numerical rating scale or other methods, but we
cannot obtain such data from the electronic database or
paper medical history. We plan to conduct further stud-
ies to elaborate on this aspect. Fourth, different drugs,
including propofol, remifentanil, and sevoflurane, were
administered, and this may have affected the accuracy of
our conclusions. We used various methods to ensure the
reliability of the conclusions, such as expanding the sam-
ple size, PSM, and strict data management. Fifth, ANH
is a protective measure of autologous transfusion, leading
to blood loss and blood dilution. It may cause bias and
affect the results. As a routine in orthognathic surgery, it
is almost impossible to use this as an exclusion criterion.
However, the rate of ANH between the two groups was
balanced, and PSM included ANH as the confounding
factor to reduce bias. Finally, different surgeons use dif-
ferent approaches; thus, the methodology of each opera-
tion is different. For example, some surgeons might think
that preoperative ANH is necessary, while others might
not.

The present study showed that dexmedetomidine
decreases blood loss in orthognathic surgeries, and we
plan to conduct a randomised controlled study in the
future.

Conclusion

Continuous infusion of dexmedetomidine decreases
blood loss in orthognathic surgeries. Dexmedetomidine
also increases postoperative haemoglobin and decreases
intraoperative HR.

Abbreviations
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olemic hemodilution; SOP: Standard operating procedure; DQF: Data query



Jin et al. Eur J Med Res (2021) 26:78

form; PSM: Propensity score matching; SD: Standard deviation; MD: Mean
difference; OR: Odds ratio; Cl: Confidence interval.

Acknowledgements
We would like to thank Editage (www.editage.cn) for English language editing.

Authors’ contributions

Chenyu Jin: conceptualisation, methodology, software, data curation, and
writing—original draft preparation. Yu Sun: visualisation, investigation, data
curation. Xiang Lv: supervision, investigation, software, data curation. Hong
Jiang: supervision, writing—reviewing and editing. All authors read and
approved the final manuscript.

Funding
No funding was provided.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study is registered at Chinese Clinical Trial Registry (ChiCTR1800018794).
Ethical approval (SH9H-2019-T244-2) was obtained from Shanghai Ninth
People’s Hospital Research Ethics Committee.

Consent for publication
The authors declare that they obtain exemption of informed consent from
Shanghai Ninth People’s Hospital Research Ethics Committee.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Anaesthesiology, Shanghai Ninth People’s Hospital, Shanghai
JiaoTong University School of Medicine, Shanghai, China. *Present Address:
Department of Anaesthesiology, Shanghai Ninth People’s Hospital, 639 Zhi-
zaoju Road, Shanghai, China.

Received: 14 December 2020 Accepted: 14 July 2021
Published online: 20 July 2021

References

1. Takatsuji H, KobayashiT, Kojima T, Hasebe D, Izumi N, Saito |, et al. Effects
of orthognathic surgery on psychological status of patients with jaw
deformities. Int J Oral Maxillofac Surg. 2015;44(9):1125-30.

2. Niamtu J 3rd. Oral and maxillofacial surgery clinics of North America.
Complications in cosmetic facial surgery. Preface. Oral Maxillofac Surg
Clin N Am. 2009;21(1):ix—x.

3. Jedrzejewski M, Smektala T, Sporniak-Tutak K, Olszewski R. Preoperative,
intraoperative, and postoperative complications in orthognathic surgery:
a systematic review. Clin Oral Invest. 2015;19(5):969-77.

4. Anderson JA. Deliberate hypotensive anesthesia for orthognathic sur-
gery: controlled pharmacologic manipulation of cardiovascular physiol-
ogy. Int J Adult Orthodon Orthognath Surg. 1986;1(2):133-59.

5. Lin'S,McKenna SJ, Yao CF, Chen YR, Chen C. Effects of hypotensive anes-
thesia on reducing intraoperative blood loss, duration of operation, and
quality of surgical field during orthognathic surgery: a systematic review
and meta-analysis of randomized controlled trials. J Oral Maxillofac Surg.
2017;75(1):73-86.

6. Choi WS, Samman N. Risks and benefits of deliberate hypoten-
sion in anaesthesia: a systematic review. Int J Oral Maxillofac Surg.
2008,;37(8):687-703.

7. Chrysostomou C, Schmitt CG. Dexmedetomidine: sedation, analgesia and
beyond. Expert Opin Drug Metab Toxicol. 2008;4(5):619-27.

20.

AR

22.

23.

24.

25.

26.

27.

28.

29.

Page 7 of 8

Snidvongs K, Tingthanathikul W, Aeumjaturapat S, Chusakul S. Dex-
medetomidine improves the quality of the operative field for func-

tional endoscopic sinus surgery: systematic review. J Laryngol Otol.
2015;129(Suppl 3):58-13.

Weerink MA, Struys MM, Hannivoort LN, Barends CR, Absalom AR, Colin P.
Clinical pharmacokinetics and pharmacodynamics of dexmedetomidine.
Clin Pharmacokinet. 2017;56(8):893-913.

. Hsu YW, Cortinez LI, Robertson KM, Keifer JC, Sum-Ping ST, Moretti EW,

et al. Dexmedetomidine pharmacodynamics: part I: crossover compari-
son of the respiratory effects of dexmedetomidine and remifentanil in
healthy volunteers. Anesthesiology. 2004;101(5):1066-76.

. Kauppila T, Kemppainen P, Tanila H, Pertovaara A. Effect of systemic

medetomidine, an alpha 2 adrenoceptor agonist, on experimental pain
in humans. Anesthesiology. 1991;74(1):3-8.

. Zhou J. A review of the application of autologous blood transfusion. Braz

J Med Biol Res. 2016;49(9):e5493.

. Stehling LC, Doherty DC, Faust RJ, Greenburg AG, Harrison CR, Landers

DF, Laros RK, Pierce EC, Prust RS, Rosenberg AD, Weiskopf RB. Practice
Guidelines for blood component therapy: a report by the American
Society of Anesthesiologists Task Force on Blood Component Therapy.
Anesthesiology. 1996;84(3):732-7477.

. Ickx BE, Rigolet M, Van Der Linden PJ. Cardiovascular and metabolic

response to acute normovolemic anemia. Effects of anesthesia. Anesthe-
siology. 2000,93(4):1011-6.

. LuVM, Goyal A, Daniels DJ. Tranexamic acid decreases blood transfusion

burden in open craniosynostosis surgery without operative compromise.
J Craniofac Surg. 2019;30(1):120-6.

. Afonso J, Reis F. Dexmedetomidine: current role in anesthesia and inten-

sive care. Rev Bras Anestesiol. 2012;62(1):118-33.

. Kim H, Ha SH, Kim CH, Lee SH, Choi SH. Efficacy of intraoperative dexme-

detomidine infusion on visualization of the surgical field in endoscopic
sinus surgery. Korean J Anesthesiol. 2015;68(5):449-54.

. Eberhart LH, Folz BJ, Wulf H, Geldner G. Intravenous anesthesia provides

optimal surgical conditions during microscopic and endoscopic sinus
surgery. Laryngoscope. 2003;113(8):1369-73.

. Nair S, Collins M, Hung P, Rees G, Close D, Wormald PJ. The effect of

beta-blocker premedication on the surgical field during endoscopic sinus
surgery. Laryngoscope. 2004;114(6):1042-6.

Degoute CS, Ray MJ, Manchon M, Dubreuil C, Banssillon V. Remifentanil
and controlled hypotension; comparison with nitroprusside or esmolol
during tympanoplasty. Can J Anaesth. 2001;48(1):20-7.

Behne M, Wilke HJ, Harder S. Clinical pharmacokinetics of sevoflurane.
Clin Pharmacokinet. 1999;36(1):13-26.

Borovac-Pinheiro A, Cecatti JG, De Pacagnella RC. Ability of shock index
and heart rate to predict the percentage of body blood volume lost after
vaginal delivery as an indicator of severity: results from a prospective
cohort study. J Glob Health. 2019;9(2):020432.

Ayoglu H, Yapakci O, Ugur MB, Uzun L, Altunkaya H, Ozer Y, et al. Effective-
ness of dexmedetomidine in reducing bleeding during septoplasty and
tympanoplasty operations. J Clin Anesth. 2008;20(6):437-41.

Flacke JW, Flacke WE, Bloor BC, McIntee DF. Hemodynamic effects of
dexmedetomidine, an alpha 2-adrenergic agonist, in autonomically
denervated dogs. J Cardiovasc Pharmacol. 1990;16(4):616-23.
Lawrence CJ, Prinzen FW, de Lange S. Hemodynamic and coronary
vascular effects of dexmedetomidine in the anesthetized goat. Acta
Anaesthesiol Scand. 1997;41(7):830-6.

Talke P, Lobo E, Brown R. Systemically administered alpha2-agonist-
induced peripheral vasoconstriction in humans. Anesthesiology.
2003;99(1):65-70.

Gousheh SMR, Olapour AR, Nesioonpour S, Rashidi M, Pooyan S.The
effect of intravenous infusion of dexmedetomidine to prevent bleeding
during functional endoscopic sinus surgery: a clinical trial. Anesthesiol
Pain Med. 2017;7(4):212682.

Willett LR, Carson JL. Management of postoperative complications:
anemia. Clin Geriatr Med. 2014,30(2):279-84.

Choi YJ, Kim SO, Sim JH, Hahm KD. Postoperative anemia is associated
with acute kidney injury in patients undergoing total hip replacement
arthroplasty: a retrospective study. Anesth Analg. 2016;122(6):1923-8.

. Phillips WA, Hensinger RN. Control of blood loss during scoliosis surgery.

Clin Orthop Relat Res. 1988;229:88-93.


http://www.editage.cn

Jin et al. Eur J Med Res (2021) 26:78

31.

32.

33.

34.

35.

Richa F, Yazigi A, Sleilaty G, Yazbeck P. Comparison between dexmedeto-
midine and remifentanil for controlled hypotension during tympano-
plasty. Eur J Anaesthesiol. 2008;25(5):369-74.

Li A, Yuen VM, Goulay-Dufay S, Kwok PC. Pharmacokinetics and
pharmacodynamics of dexmedetomidine. Drug Dev Ind Pharm.
2016;42(12):1917-27.

Dyck JB, Maze M, Haack C, Vuorilehto L, Shafer SL. The pharmacokinetics
and hemodynamic effects of intravenous and intramuscular dexme-
detomidine hydrochloride in adult human volunteers. Anesthesiology.
1993,78(5):813-20.

lirola T, Ihmsen H, Laitio R, Kentala E, Aantaa R, Kurvinen JP, et al. Popula-
tion pharmacokinetics of dexmedetomidine during long-term sedation
in intensive care patients. Br J Anaesth. 2012;108(3):460-8.

Escamilla Y, Cardesin A, Samara L, Lopez S, Izquierdo A, Fradera M.
Randomized clinical trial to compare the efficacy to improve the quality
of surgical field of hypotensive anesthesia with clonidine or dexmedeto-
midine during functional endoscopic sinus surgery. Eur Arch Oto Rhino
Laryngol. 2019;276(11):3095-104.

36.

37.

38.

39.

Page 8 of 8

Glass PS, Hardman D, Kamiyama Y, Quill TJ, Marton G, Donn KH, et al.
Preliminary pharmacokinetics and pharmacodynamics of an ultra-short-
acting opioid: remifentanil (GI87084B). Anesth Analg. 1993;77(5):1031-40.
Yu EH, Tran DH, Lam SW, Irwin MG. Remifentanil tolerance and hyperalge-
sia: short-term gain, long-term pain? Anaesthesia. 2016;71(11):1347-62.
Barile L, Fominskiy E, Di Tomasso N, Alpizar Castro LE, Landoni G, De Luca
M, et al. Acute normovolemic hemodilution reduces allogeneic red blood
cell transfusion in cardiac surgery: a systematic review and meta-analysis
of randomized trials. Anesth Analg. 2017;124(3):743-52.

Oppitz PP, Stefani MA. Acute normovolemic hemodilution is safe in
neurosurgery. World Neurosurg. 2013;79(5-6):719-24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Effect of continuous infusion of dexmedetomidine on blood loss in orthognathic surgery: a retrospective study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Anaesthesia procedures and perioperative medication
	Data collection
	Data analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References




