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Abstract

Introduction: This study aimed to evaluate the effects of dexmedetomidine
(DEX) on lung injury, the oxygenation index and perioperative pulmonary
complications in elderly patients who underwent thoracotomy with one-lung
ventilation (OLV).

Material and methods: A total of 120 elderly patients with lung cancer were
included in the present study. According to the random number table method,
these patients were randomly divided into two groups: group D and group C.
Patients in group D were intravenously pumped with 0.5 ug/kg/h of DEX
before anesthesia. The infusion was completed within 15 min, and anes-
thesia was induced by venous injection. Patients in group C were pumped
with equal volumes of normal saline.

Results: At T, and T,, compared with group C, group D had a significant de-
crease in cardiac index, mean arterial pressure and central venous pressure
(p < 0.05). At T,, T, and T,, compared with group C, group D had a signif-
icant increase in pH and PaO, (p < 0.05). At T,, T, and T,, compared with
group C, group D had a significant decrease in Qs/Qt (p < 0.05). At T,, com-
pared with group C, group D had a significant decrease in the supernatant
of bronchoalveolar lavage fluid of tumor necrosis factor-a and interleukin 6
(p < 0.05). At T,, compared with group C, group D had a significant decrease
in Visual Analogue Scale score (p < 0.05), and a significant increase in Ram-
say Sedation Scale score (p < 0.05), and the number of respiratory and car-
diovascular events also decreased (p < 0.05).

Conclusions: In elderly patients, dexmedetomidine can reduce Qs/Qt and in-
crease PaO, during OLV in surgery. It can reduce lung injury. Moreover, DEX
reduced respiratory and cardiovascular complications in the perioperative
period.
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Introduction

At present, the incidence of lung cancer ranks first among malignant
tumors, the age of peak onset is within 60-79 years old, and thoracic
surgery remains the main treatment for early lung cancer [1].

In the anesthesia for thoracic surgery, one-lung ventilation (OLV) is
a very important method of ventilation. It can well maintain the venti-
lation for patients and prevent this from affecting the operative proce-
dure [2]. However, OLV is likely to cause lung injury and hypoxemia [3].
Although the incidence of moderate to severe postoperative pulmonary
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complications (PPCs) after thoracic surgery is not
known accurately, it ranges between 15% and
32% in studies with large sample sizes [4-6].

The mechanism of OLV causing lung injury [7]
is divided into four types: pressure injury, volume
trauma, injury related to collapse of alveoli and
the biological injury caused by the above lung
injuries. It has been reported [8] that the release
of inflammatory cytokines from the alveolar sur-
face can be triggered by mechanical ventilation
for a few minutes, which further leads to local in-
flammatory response of the lung. Collapse of the
lung on the operated side will cause ischemic/
hypoxic injury of this side of the lung. When ven-
tilation is resumed for the two lungs, there will be
an increase in the blood in the pulmonary vascular
bed on the operated side. As a result, free oxygen
radicals and some harmful cytokines will be pro-
duced, which causes ischemia-reperfusion injury
of the lung on the operated side [9].

Biological injury of the lung as one mechanism
of lung injury plays a very important role, and so
does the oxidative stress response [10]. Also, OLV-
related hypoxemia is closely correlated to intra-
operative intrapulmonary shunt fraction (Qs/Qt) [10].
During OLV, reducing lung injury and Qs/Qt caused
by mechanical ventilation is highly necessary.

With age, the immune function of the elderly
decreases, and the physiological functions of the
organs gradually attenuate. In elderly patients,
the physiology of respiratory and circulatory sys-
tems significantly changes during anesthesia with
OLV for thoracotomy [7, 11, 12]. In elderly patients,
the incidence of perioperative complications
during thoracotomy significantly increases due to
the attenuation of physiological function. Elderly
patients undergoing thoracotomy are more likely
to develop pulmonary complications during the
perioperative period. Shiono et al. reported that
[10, 13]5.1-6.1% of elderly patients develop pulmo-
nary infection after thoracotomy. Advanced age is
already identified as an independent risk factor of
lung injury caused by mechanical ventilation [14].

Dexmedetomidine (DEX) is a highly selective
a2 adrenergic receptor agonist. It has effects
of analgesia, anti-anxiety, anti-sympathetic, inhi-
bition of saliva secretion, inhibition of the stress
response and hemodynamic stability, and can
reduce the occurrence of tissue injury by inhibit-
ing inflammatory reactions [15]. There are a large
number of a2-receptors on the bronchial mucosa.
It has been shown[10] that DEX acts on the a2-re-
ceptors, inhibits the inflammatory response, and
relieves the ischemia/reperfusion injury, thereby
exerting a protective effect on the organs[16, 17].

However, the use of DEX in elderly patients
receiving OLV during anesthesia has not been re-
ported. The physiological mechanism is unique in

elderly patients receiving OLV and these patients
have a higher risk of perioperative complica-
tions [13]. This study investigated the use of DEX
in elderly patients receiving OLV during thoracot-
omy. The authors hypothesized that DEX may re-
duce lung injury and reduce respiratory as well as
cardiovascular complications in the perioperative
period in elderly patients.

Material and methods
Data and methods

This study was approved by the Ethics Com-
mittee of our hospital, and all patients provided
signed informed consent.

The patients were recruited from Beijing Chest
Hospital affiliated to Capital Medical University
from October 2015 to December 2018. Inclusion
criteria: (1) aged 60-86 years old; (2) grade Il or
Il according to American Society of Anesthesiol-
ogists (ASA) physical status classification system;
(3) no history of long-term heavy smoking; (4) no
apparent abnormalities of heart, liver and kidney
functions. Exclusion criteria: (1) preoperative long-
term history of hormone therapy; (2) preopera-
tive arterial oxygen saturation (SpO,) below 90%;
(3) difficult airway; (4) already combined with pul-
monary insufficiency, such as acute upper respi-
ratory tract diseases, chronic obstructive pulmo-
nary disease (COPD) or asthma; (5) intraoperative
blood transfusions exceeding 400 ml.

These patients were randomly divided into two
groups (n = 60) using the random number table
method: the DEX group (group D), and the con-
trol group (group C). At 30 min before anesthesia,
patients were intramuscularly injected with 1 mg
of penehyclidine hydrochloride. After the patient
was transferred to the operation room, the vein
access was opened, and the electrocardiogram
(ECG), Sp0O,, mean arterial pressure (MAP) and
bispectral index (BIS) were routinely monitored.
At 15 min before anesthesia induction, patients in
group D were intravenously injected with DEX at
a rate of 0.5 pg/kg/h until sternal closure. Patients
in group C were intravenously injected with equal
volumes of normal saline.

Anesthesia induction: Patients were succes-
sively and intravenously injected with 0.4 pg/kg
of sufentanil and 0.04 mg/kg of midazolam.
Then, they received a target-controlled infusion
(TCl) of propofol (target plasma concentration:
2.5-3.0ug/ml) and 0.2 mg/kg of cisatracurium, and
dual-lumen bronchial intubation was performed.
Subsequently, the fiberbronchoscope was locat-
ed, and mechanical ventilation was performed.
Parameters for two-lung ventilation: tidal volume,
8-10 ml/kg (based on standard weight); frequency
of respiration, 10—14/min; inspiratory-to-expirato-
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ry ratio, 1.0 : 1.5. Parameters for OLV: tidal volume,
7 ml/kg; frequency of respiration, 12—-16/min; in-
spiratory-to-expiratory ratio, 1 : 1.5. Target-con-
trolled infusion of remifentanil hydrochloride
(target plasma concentration: 2.5-3.0 ng/ml)
was performed.

Anesthetic maintenance: TCl of propofol was
performed intraoperatively to achieve the target
plasma concentration of 2~3.5 pg/kg. Remifent-
anil hydrochloride (target plasma concentration
2.5~3 ng/ml) was injected through TCl, and intra-
venous injection of cisatracurium besylate (5 mg)
was performed if necessary. Bispectral index was
maintained within 40-60, heart rate (HR) with-
in 60-100 beats/min, and MAP fluctuation not
above 20% of the baseline. If MAP was higher by
over 20% of the baseline for more than 1 min and
the influence of anesthetic depth was exclud-
ed, 12.5 mg of urapidil was given through intra-
venous injection; if MAP was lower by over 20%
of the baseline for more than 1 min and infusion
of fluid (50 ml) within 5-10 min took no effect,
then after excluding the influence of anesthetic
depth, 6 mg of ephedrine was intravenously inject-
ed; if HR < 50 beats/min or > 100 beats/min, then
atropine (0.2 mg) and esmolol (5 mg) were intrave-
nously injected, respectively. All these vasoactive
drugs could be repeatedly used. If these measures
still failed to stabilize the circulation, the patients
were excluded from the experiment. A bypass col-
lateral circulation monitoring system was used.
Peak airway pressure (Ppeak), platform pressure
(Pplat) and dynamic pulmonary compliance (C
were recorded every 5 min.

After surgery, the patients were given pa-
tient-controlled intravenous analgesia (PCIA) us-
ing sufentanil (4 ug/kg) and tropisetron (10 mg),
which was diluted with normal saline to 100 ml.
The background dose was 2 ml/h, and the patient-
controlled dose was 1 ml each time, with a lock-
out period of 15 min.

The primary indicators were Pplat, Ppeak, Cdyn and
arterial partial pressure of oxygen (PaO,). P,
P s Caym stroke volume variability (SVV), cardiac
index (Cl), central venous pressure (CVP) and MAP
were measured at 5 min before OLV in a lateral
position (T,), 30 after OLV (T,) and 10 min after
two-lung ventilation (T); blood gas analysis was
performed for the arterial and venous blood sam-
ples collected at T, T, T, and 2 h after surgery (T4),
Pa0, and arterial partial pressure of carbon diox-
ide (PaCO,) were recorded, and Qs/Qt was calcu-
lated.

Secondary indicators: Venous blood was sam-
pled at T, and 24 h after surgery (T,). The concen-
trations of tumor necrosis factor-a (TNF-a) and
interleukin-6 (IL-6) were detected for each group
using enzyme-linked immunosorbent assay (ELISA).

dyn)

The pain scores at T, and 6 h after surgery (T,) were
assessed. Visual Analogue Scale (VAS) score and
Ramsay Sedation Scale score at T, (4 h after sur-
gery) were also assessed.

Respiratory and circulation complications were
observed after surgery: pulmonary infection, pyo-
thorax, atelectasis, pleural effusion, postoperative
hypoxemia, arrhythmia and myocardial infarction.

Statistical analysis

Data were analyzed using the statistical soft-
ware SPSS 17.0. Measurement data were expressed
as mean + standard deviation (x + SD). If the vari-
ance was homogeneous, inter-group comparison
was conducted using a group t-test. If the variance
was not homogeneous, inter-group comparison
was conducted using the rank sum test. Intra-group
comparison was conducted using repeated-mea-
sures analysis of variance. Count data were com-
pared using Fisher’s exact test and p < 0.05 was
considered statistically significant. Counting data
were compared using the x? test and p < 0.05 was
considered statistically significant.

Results

(1) One hundred and thirty-two elderly patients
with lung cancer were recruited. After excluding
12 patients, 120 patients were eligible (Figure 1).

There were no significant differences in gender,
age, body mass index (BMI), ASA grading, and pul-
monary function between the two groups (p > 0.05).
Nor was there a significant difference in anesthesia
duration, duration of surgery, duration of OLV, or in-
traoperative urine volume (p > 0.05) (Table ).

(2) Changes in respiratory mechanics and he-
modynamic indicators in the two groups (Table II).

At T,, compared with T,, there was a signifi-
cant decrease in SVV and Cl in the two groups
(p < 0.05). At T, and T,, compared with group C,

group D had a significant decrease in Cl, MAP
and CVP (p < 0.05). At T, compared with group C,
group D had a significant increase in SVV
(p < 0.05). At T,, compared with group C, group D
had a significant decrease in SVV (p < 0.05). There
was no significant difference in intraoperative
P e and P between the two groups (p > 0.05).

(3) Changes in blood gas indicators in the two
groups (Table Il1).

AtT, T, and T, compared with group C, group D
had a significant increase in pH and PaO, (p < 0.05).
At T, T, and T, compared with group C, group D
had a significant decrease in Qs/Qt (p < 0.05).

(4) Changes in TNF-a and IL-6 concentrations in
the two groups (Table 1V).

At T,, compared with group C, group D had
a significant decrease in the venous concentra-
tions of TNF-a and IL-6 (p < 0.05).
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Enrollment

Assessed for eligibility (n = 132)

Excluded (n = 12)

+| * Not meeting inclusion criteria (n = 12)
~| o Declined to participate (n = 0)

« Other reasons (n = 0)

| Randomized, (n = 120) |

v
¢ ! Allocation ! ¢
Allocated to intervention (n = 60) Allocated to intervention (n = 60)
« Received allocated intervention (n = 0) « Received allocated intervention (n = 60)
* Did not receive allocated intervention « Did not receive allocated intervention
(give reasons) (n = 0) (give reasons) (n = 0)
¢ ! Analysis ! ¢
Analysed (n =60) Analysed (n =60)
* Excluded from analysis (give reasons) * Excluded from analysis (give reasons)
(n=0) (n=0)

Figure 1. Flow diagram

Table I. General data of patients in the two groups and their conditions during the operation (n = 60 in each group)

Item Group D (n = 60) Group C (n = 60) P-value
Gender (male/female), n 34/26 37/23 0.067
Age [years] 69.7 9.8 70.6 £11.5 0.603
BMI [kg/m?] 25.3 2.8 24.8 £2.9 0.287
ASA (11/111) 27/33 28/32 0.855
Smoking history (yes/no) 40/20 42/18 0.422
Pulmonary function (%):

RV/TLC 109.3 +24.1 107.7 £25.5 0.079

FEV, 1.8 £0.5 2.0 £0.4 0.092

FEV,/FVC 67.3 £11.2 69.0 £9.1 0.312
Thoracotomy location (left/right) 16/44 18/42 0.685
OLV time [min] 158.9 +43.6 167.6 £55.7 0.304
Operative time [min] 209.3 +65.7 223.0 +60.9 0.200
Anesthesia time [min] 232.6 £57.8 250.7 £59.7 0.110
Infused colloid [ml] 406.3 £120.4 430.8 +142.7 0.298
Infused crystalloid [ml] 1277.4 £300.8 1200.1 +319.6 0.056
Urine volume [ml/kg/h] 1.5 +0.9 1.6 +1.1 0.741

BMI - body mass index, FEV, - forced expiratory volume in 1s, FVC - forced vital capacity, OLV - one-lung ventilation.

(5) VAS and Ramsay Sedation Scale scores
of the two groups (Table V).

At T, and T,, compared with group C, group D
had a significant decrease in VAS score (p < 0.05),
and significant increase in Ramsay Sedation Scale
score (p < 0.05).

(6) Perioperative complications in the two
groups (Table VI).

Compared with group C, the occurrence of re-
spiratory and cardiovascular complications de-
creased significantly in group D (p < 0.05).

(7) Doses of each anesthetic used in the two
groups (Table VII).

Compared with group C, the doses of propofol,
cisatracurium and sufentanil decreased signifi-
cantly in group D (p < 0.05), while the use of vaso-
active agents increased (p < 0.05).

Discussion

Dexmedetomidine can decrease Qs/Qt and
increase PaO, during OLV and 2 h after surgery.

Arch Med Sci 5, 15t September / 2023
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Table Il. Changes of respiratory mechanics and
hemodynamics at different time points for the pa-
tients in both group (X + s)

Item Group D (n = 60) Group C (n = 60) P-value
Poat [cm H,0]:

T, 17.6 1.6 179 £1.9 0.330

T, 19.2 +2.8 19.9 £3.8 0.219

T, 18.1 2.7 18.3 +2.0 0.379
P et [cm H,Ol:

T, 18.8 +2.6 19.1 ¥2.8 0.558

T, 20.8 +4.0 219 £3.6 0.155

T, 19.9 3.2 20.8 £3.4 0.117
SWV (%):

T, 11.0 +1.8 114 1.6 0.157

T, 8.0 1.6 7.1 1.7 0.004

T, 9.1+2.1 9.7 £1.9 0.061
Cl [I/min/m?]:

T, 3.9+0.4 4.1 £0.5 0.109

T, 3.2 +0.6 3.6 0.5 < 0.001

T, 3.5+0.5 3.7 0.4 0.023
CVP [mm Hg]:

T, 8914 8.5%1.3 0.081

T, 9.4 +1.6 10.3 1.8 0.003

T, 8.7 1.8 9.3+23 0.047
MAP [mm Hg]:

T, 78.4 £8.7 76.6 £10.4 0.292

T, 69.9 £9.0 74.0 £10.2 0.024

T, 67.8.2 £8.5 75.5 9.4 < 0.001

P~ inspiratory airway plateau pressure, P, — inspiratory airway

plateau pressure, Con ~ dynamic lung compliance, Cl — cardiac
index, SVV - stroke volume variation, MAP — mean arterial
pressure, CVP — central venous pressure.

Table IV. Changes in tumor necrosis factor-a
(TNF-a) and interleukine-6 (IL-6) concentrations in
the two groups (pg/ml, x +s)

Table Ill. Changes in blood gas indicators in the two
groups (X +s)

Item Group D (n = 60) Group C (n = 60) P-value
pH:
T, 7.402 £0.049 7.395 £0.045 0.332
T, 7.417 £0.042 7.390 £0.043 < 0.001
T, 7.342 £0.053 7.373 £0.047 0.006
T, 7.376 +0.037 7.323 £0.044 < 0.001
PaCO, [mm Hgl:
T, 35.6 6.4 36.8 £5.8 0.237
T, 34.8 +4.6 34.8 4.8 0.887
T, 33.8 #4.5 33.7 #4.5 0.292
T, 35.1 5.6 35453 0.775
Qs/Qt (%):
T, 12.1£1.8 11.8 £1.8 0.093
T, 15.5 1.7 18.3 2.3 < 0.001
T, 13.5+1.8 14.7 £2.2 0.008
T, 9.9 £3.6 11.7 £2.8 0.041
PaO, [mm Hgl:
T 472.5 £69.2 460.1 £60.5 0.067
T, 149.5 £79.2 144.1 £81.5 0.011
T, 354.8 +84.3 336.1 +81.4 0.028
T, 84.5 +9.6 83.5 £10.0 0.039

Qs/Qt — intrapulmonary shunt.

Table V. Visual Analogue Scale (VAS) and Ramsay
Sedation Scale scores of the two groups (x * s)

Item  Group D (n = 60) Group C (n = 60) P-value
VAS:
T, 3.2 1.7 4.7 £1.6 < 0.001
T, 4.5 +1.3 4.9 +1.2 0.025
Ramsay Sedation Scale:
T, 2.6 £0.9 1.5 0.6 < 0.001
T 1.6 0.6 1.4 +0.5 0.016

5

Dexmedetomidine can decrease the bronchoalve-
olar lavage fluid (BALF) concentrations of TNF-a
and IL-6 at 24 h after surgery in patients under-
going thoracotomy, thus further relieving lung
injury. Dexmedetomidine can decrease pain
scores at 2 h and 6 h after surgery. Dexmedeto-
midine also significantly reduced the intraoper-
ative doses of propofol, sufentanil and cisatra-
curium. However, DEX caused a reduction in Cl,

Item Group D (n = 60) Group C (n = 60) P-value
TNF-a:
T, 9.3 £3.5 9.7 £3.4 0.479
T, 149 £1.8 158 +2.8 0.048
IL-6:
T, 15.6 £2.6 15.3 £1.9 0.420
T, 159 2.7 16.8 2.4 0.045
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Table VI. Perioperative complications in the two groups

Item Group D (n = 60) Group C (n = 60) P-value
Respiratory complications:
Pulmonary infection 3 4 0.500
Hypoxemia 4 12 0.058
Atelectasis 1 3 0.619
Asthma 2 0 0.496
ALI/ARDS 1 2 1.000
Total 11 21 0.037
Cardiovascular complications:
Arrhythmia 6 11 0.295
Myocardial infarction 0 1 1.000
Heart failure 1 1 1.000
Hypertension 12 17 0.394
Total 19 30 0.041
Table VII. Doses of anesthetics used in the two groups (X * s)
Item Group D (n = 60) Group C (n = 60) P-value
Propofol [mg] 648.9 £145.0 798.3 £237.9 0.000
Cisatracurium [mg] 29.8 4.9 33.2+59 0.000
Sufentanil [mg] 30.7 4.6 34.8 £5.6 0.000
Remifentanil [mg] 0.9 +0.2 1.3 +0.3 0.000
Ephedrine (n) 40 14 0.000
Atropine (n) 22 10 0.013

CVP and MAP which led to much higher doses
of vasoactive agents during surgery. This deserves
extra attention from anesthesiologists.

Qs/Qt remained low during OLV and at 2 h af-
ter surgery in patients receiving DEX. The reasons
may be as follows: (1) DEX relieves oxidative stress
response of the lungs [18], thereby reducing lung
injury caused by oxidative stress. Thus, better gas
exchange in the lung is ensured after surgery;
(2) it has been reported in the literature [10] that
DEX could reduce Qs/Qt, thereby improving Ol;
(3) DEX has an analgesic effect [19], which is
conducive to gas exchange of the lungs and to
the prevention of hypoxemia; (4) DEX can reduce
the dose of muscle relaxants, thereby reducing
the residue of muscle relaxants after surgery. It has
been reported in the literature [20] that the residue
of muscle relaxants after surgery is great, which is
correlated with postoperative complications. There-
fore, the minimal residue of muscle relaxants after
surgery can help achieve easier respiration and re-
duce the occurrence of hypoxemia postoperatively.

Neutrophils, alveolar macrophages and alve-
olar epithelial cells will produce a large number
of inflammatory mediators after mechanical in-
jury [21]. As a result, tissue injury will occur, as
well as a large number of inflammatory mediators
and inflammatory cells. Interleukin-6 is an import-
ant indicator of severity of early tissue injury [22].
Tumor necrosis factor-a is an important sensitive
indicator of tissue injury [23]. Tumor necrosis fac-
tor-a and IL-6 are both important sensitive index-
es to reflect the severity of lung tissue injury.

The BALF levels of TNF-a and IL-6 can be used
to assess pulmonary infection [24]. There have
been many reports on TNF-a and IL-6 in BALF as
indicators for pulmonary inflammatory diseas-
es [25, 26].

When mechanical injury occurs, neutrophils,
alveolar macrophages and alveolar epithelial cells
can produce a large number of inflammatory me-
diators, causing lung tissue damage.

If there is a significant increase in the BALF
levels of IL-6 and TNF-a after surgery, this usually
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indicates lung injury caused by thoracotomy and
mechanical ventilation. However, DEX can inhibit
the production of inflammatory factors, thereby
relieving lung injury.

In our study, the pain scores decreased signifi-
cantly at 2 and 6 h after surgery. Sufficient analge-
sia is of particular importance in patients receiving
thoracic surgery. As reported in the literature [27],
postoperative hypoxemia and cardiovascular
complications were closely correlated with insuf-
ficient postoperative analgesia, and proper anal-
gesia could obviously reduce such occurrence. Due
to the analgesic effect of DEX, the patients can
breathe more easily after surgery, which helps re-
duce hypoxemia and CO, accumulation and further
improves the postoperative internal environment.
Stability of the internal environment can reduce
perioperative cardiovascular events.

The use of DEX could significantly reduce
the intraoperative doses of propofol, cisatracuri-
um and sufentanil. Propofol can increase intrapul-
monary shunt, as was found in the DEX group in
the present study. This helps reduce the postoper-
ative residue of anesthetics. It has been reported
in the literature [21] that the residue rate of mus-
cle relaxants was up to 3.5-88% after surgery
and that the postoperative complications were
correlated with this. An overdose of opioids will
inhibit respiration. In our study, the use of DEX sig-
nificantly reduced the doses of muscle relaxants
and opioids, which further reduced postoperative
residues of muscle relaxants and opioids. There-
fore, the patients were able to breathe more easily
and had better gas exchange in the lungs.

Moreover, DEX stabilizes respiratory mechan-
ics and hemodynamics, though the intraoperative
incidence of sinus bradycardia increases consid-
erably with a much higher use of intraoperative
vasoactive agents. Dexmedetomidine is an a-ad-
renergic receptor agonist, which agrees with the
reported ability of DEX in reducing BP and HP [18].
This fact deserves extra attention from anesthe-
siologists.

The present study had the following limita-
tions. First, a high fraction of inspiration O, (FIOZ)
can possibly increase the risk of pulmonary atel-
ectasis, lead to absent ventilation in low Qs/Qt
of the lung and result in a large alveolar-arterial
0, tension difference [28]. Second, surgical trau-
ma will also affect the lungs, leading to the gen-
eration of pro-inflammatory cytokines. Third, lung
cancer patients already tend to have a higher level
of cytokines before surgery, which will inevitably
influence the results. Fourth, this is not a dou-
ble-blinded study, and the anesthetist knew well
about all patients. Thus, bias cannot be avoided.

In conclusion, in elderly patients, DEX can re-
duce Qs/Qt and improve the oxygenation index

(O1) and reduce lung injury caused by OLV. More-
over, DEX reduces the perioperative cardiovascu-
lar complications, as well as the intraoperative
doses of propofol, cisatracurium and sufentanil.
The use of DEX can offer a certain protective ef-
fect for the lungs in elderly patients receiving tho-
racic surgery. However, the findings of the present
study remain to be further validated.
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