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ABSTRACT

We report a case of a 24-year-old male patient with blunt 
brachiocephalic trunk injury, who was given low-dose dex-
medetomidine (DEX) for 2 weeks to help smoothly pass 
the preparation period before the recanalization operation. 
Because the patient’s vital signs were stable after the injury, 
the surgeon did not perform emergency surgery. Taking into 
account the characteristics of blunt brachiocephalic trunk 
injury, it is necessary to avoid damage to or even rupture of 
brachiocephalic trunk resulting from irritability and high 
blood pressure. Patients should be sedated to avoid hemo-
dynamic fluctuations that may be caused by cerebral isch-
emia and restlessness, and based on the patient’s neurological 
symptoms, prevention or treatment of perioperative neuro-
cognitive disorders (PNDs) cannot be ignored. Therefore, 
the choice of drugs for bridging the preoperative preparation 
stage is crucial. DEX is an α2-adrenergic receptor agonist with 
antianxiety, analgesic, and sedative effects. It can also stabilize 
hemodynamics, regulate neuroinflammation, and provide 
neuroprotection. Instead of using either β-adrenergic recep-
tor antagonists or sedatives, the patient received only low-
dose DEX during preoperative preparation. DEX achieved 
the effects of β-adrenergic receptor blockers, vasodilators, 
and other sedatives, and it also had certain benefits for the 
patient’s PND. In short, based on our understanding of the 
relevant physiological factors, risk factors of brachiocephalic 
trunk injury, and the effects of DEX, low-dose DEX provides 
a good option for preoperative management in a patient with 
blunt brachiocephalic trunk injury.

BACKGROUND

Compared with blunt thoracic aorta injury, blunt bra-
chiocephalic trunk injury has certain differentiating charac-
teristics. This kind of extracranial blood vessel obstruction 
causes important changes in intracranial circulation that 

cause different degrees of focal neurological symptoms. It 
is foreseeable and understandable in the short term that the 
decrease in cerebral blood flow will cause restlessness, insom-
nia, and even perioperative neurocognitive disorder (PND). 
Therefore, for patients who have not undergone emergency 
surgery, in choosing drugs for the bridging strategy during 
the preoperative preparation stage, we must consider not only 
the blunt thoracic aorta injury, but also the characteristics of 
blunt brachiocephalic trunk injuries. It is necessary to achieve 
a stable hemodynamic effect to avoid the risk of hypertension 
rupture, increased hypotension, and cerebral ischemia caused 
by sharp fluctuations in blood pressure; patients also need 
sedation to assist with sleep to prevent hemodynamic fluctua-
tions caused by restless emotional stress. Moreover, cognitive 
function must be supported to prevent or treat PND.

Dexmedetomidine (DEX), an α2-adrenergic receptor ago-
nist, has been widely used in clinical anesthesia and intensive 
care unit (ICU) sedation. In addition to antianxiety, analge-
sic, and sedative effects [Shan 2018], low-dose DEX could 
lower blood pressure and slow heart rate by inhibiting the 
conduction of sympathetic nerves and increasing the activ-
ity of vagus nerves. Therefore, a stable hemodynamic effect 
can be achieved during continuous intravenous (IV) infusion 
[Bloor 1992]. In addition to these effects, promising experi-
ments and results raise the possibility that DEX could be used 
as a preventive pharmacological tool for PND [Lee 2019].

CASE PRESENTATION

A 24-year-old male patient was transferred to our hospital 
for chest trauma. There was a significant difference in blood 
pressure between his 2 sides: the right upper limb had lower 
blood pressure, 70/35 to 85/40 mmHg, and the left upper limb 
had higher blood pressure, 140/85 to 165/115 mmHg. Com-
puted tomography angiography (CTA) of chest revealed that 
the brachiocephalic trunk artery was invisible (Figure 1). Elec-
trocardiogram (ECG) monitoring revealed sinus tachycardia 
and a ventricular rate of 135 to 150 beats per minute. Mean-
while, the patient was irritated and anxious and had symptoms 
of PND. He was emotionally unstable, sometimes indifferent, 
and lacked interest in external reactions, which manifested as 
inattention when the doctor and family members asked ques-
tions. The patient sometimes showed strong aggressiveness 
and some inappropriate behavior and speech. He had diffi-
culty falling asleep and occasionally felt chest pain.
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Because of the decision to delay surgery, the patient 
received continuous IV infusion of low-dose DEX as a bridg-
ing strategy in the preoperative preparation stage to give the 
patient sedation, relieve anxiety, stabilize mood, improve 
sleep, control blood pressure, and maintain stable hemody-
namics. During the 2-week preparation, the patient was given 
a nasal oxygen catheter (2 L/min), and 0.3 µg/kg/h DEX IV 
was continuously administered. The patient experienced sat-
isfactory sedative effect: level 2 to 3 according to the Ramsay 
sedation scale. With the significant extension of sleep time 
(improved to 6 to 7 hours per night) and the control of blood 
pressure, the patient’s PND symptoms also improved. We 
observed that the patient’s mood was stable, and no further 
aggressiveness was shown.

Left upper limb blood pressure was measured once every 
30 minutes, controlled at 100/55 to 125/80 mmHg. Other 
monitoring included continuous bedside ECG to control 
heart rate at 60 to 100 beats per minute and daily observa-
tion for 5P symptoms (pain, pallor, paresthesia, paralysis, 
and pulselessness) in the right upper limb. Monitoring con-
tinued until the day of surgery. The patient received surgi-
cal recanalization of the brachiocephalic trunk artery 2 weeks 
after trauma. He recovered uneventfully and was discharged 
12 days after surgery.

DISCUSSION

Traumatic blunt thoracic aortic injury is rare and is tra-
ditionally regarded as a surgical emergency. However, the 
occurrence of simple blunt brachiocephalic trunk injury after 
trauma is even rarer (and rarely reported). In our case, the 
surgeons decided that because the patient had just suffered 
trauma and was in the high-incidence period of inflammatory 
response, the tissue around the brachiocephalic trunk was 
edema and exudation. Based on the fatality and disability rates 
of emergency surgery [Chen 2015], surgery may have been 
detrimental to the patient at that time. Although the patient 
had symptoms of anxiety, restlessness, night insomnia and 
dreams, and even PND, his overall condition was relatively 

stable, and CTA images indicated no signs of pseudoaneu-
rysm formation or rupture. Given the benefits of delayed 
surgery and comprehensive judgment [Akhmerov 2019; Di 
Eusanio 2013], the surgeons chose nonoperative treatment 
first and waited 2 weeks for surgery.

Traditionally, nonoperative treatment uses β-adrenergic 
receptor blockers and supplements with vasodilators when 
necessary [Brinkman 2007]. Other guiding principles in 
related reports include antiplatelet therapy or anticoagula-
tion therapy if the patient can tolerate it [Starnes 2012] or has 
a focal neurological event [Neri 2004]. In combination with 
the characteristics of blunt brachiocephalic trunk injury and 
the consideration of PND, it is not enough to choose simple 
β-adrenergic receptor blockers (such as metoprolol) and vaso-
dilators (such as sodium nitroprusside and calcium-channel 
blockers). Also necessary are sedatives to relieve anxiety and 
aid sleep, and even other drugs to maintain stable hemody-
namics and treat or prevent PND.

Because the patient had not been cared in the ICU, the 
selection of suitable sedatives (such as benzodiazepines or 
propofol) was a challenge involving the influence on respira-
tion and circulation, as well as the relationship between seda-
tives and PND. Benzodiazepines are not recommended for 
patients with PND [Fan 2017], and prolonged IV infusion of 
propofol carries the risk of hypotension, further aggravating 
ischemia and possibly respiratory depression. Thus, as anes-
thesiologists, we considered DEX, a sedative that may simul-
taneously have the effects of β-adrenergic receptor antago-
nists, sedatives, and even vasodilators. It not only produces 
stable hemodynamic effects during continuous infusion, but 
it also has certain benefits for patients with PND or who may 
develop PND.

An α2-adrenergic receptor agonist with antianxiety, anal-
gesic, and sedative effects, DEX has no significant inhibition 
on respiration [Keating 2015]. The infusion time of DEX has 
been extended from <24 hours to >24 hours [Guinter 2010], 
so it is widely used in clinical anesthesia and ICU sedation 
[Fan 2017]. In addition to sedation and analgesia, DEX pro-
duces a typical biphasic hemodynamic effect: that is, DEX 
produces hypotension at low doses and increases blood pres-
sure at high doses [Keating 2015]. Previous research [Bloor 
1992] also stated that low-dose DEX can act on the presyn-
aptic α2 receptor, inhibiting the release of norepinephrine, 
thereby inhibiting the conduction of the sympathetic nerves, 
which can increase the excitability of the vagus nerve and 
lead to a decline in blood pressure and heart rate. Therefore, 
stable hemodynamic effects can be produced during con-
tinuous IV infusion of DEX. For the patient with blunt bra-
chiocephalic trunk injury, β-adrenergic receptor antagonists, 
other sedatives, and even vasodilators alone cannot meet 
these requirements.

As for the problem of PND during the perioperative 
period, according to extensive research in ICU settings, 
patients treated with DEX suffer significantly less PND than 
patients treated with propofol [Djaiani 2016] or midazolam 
[Riker 2009]. A recent study pointed out that neuroinflam-
mation is a putative target for the prevention and treatment 
of PND [Saxena 2019]. In both preclinical and clinical trials, 

Figure 1. CTA of chest.
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DEX has the effect of modulating neuroinflammation and 
providing neuroprotection [Gao 2019]. These studies and 
results expand the practicability of DEX as a preventive and 
therapeutic strategy for PND [Lee 2019]. In fact, our patient’s 
PND symptoms were relieved and improved within a few days 
of DEX administration. Therefore, continuous IV infusion of 
low-dose DEX not only achieves the effects of β-adrenergic 
receptor blockers, other sedatives, and even vasodilators, but 
also maintains stable hemodynamics and even benefits for 
PND in patients with blunt brachiocephalic trunk injury.

CONCLUSIONS

We report a case of a 24-year-old male patient with blunt 
brachiocephalic trunk injury, who was given low-dose dex-
medetomidine for 2 weeks to help smoothly pass the prepa-
ration period before the recirculation operation. Based on 
our understanding of the relevant physiology, risk factors of 
brachiocephalic trunk injury, and effects of DEX, low-dose 
DEX may be a good choice for preoperative management in a 
patient with blunt brachiocephalic trunk injury.
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