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Abstract
This retrospective study explored the efficacy and safety of dexmedetomidine in treating early postoperative cognitive dysfunction
(EPPNCD) after video-assisted thoracoscopic lobectomy (VATL) in elderly male patients with lung cancer (LC).
This study included a total of 80 elderly male patients with LC who received VATL. All of them were equally assigned to a treatment

group and a control group, with 40 patients each group. The primary outcome included cognitive dysfunction, as evaluated by mini-
mental state examination scale. The secondary outcomes consisted of incidence of EPPNCD, lung function (as measured by forced
vital capacity, forced expiratory volume in 1 second, peak expiratory flow, and maximal voluntary ventilation), and adverse events. All
outcome data were analyzed before and 3 days after surgery.
After surgery, all patients in the treatment group exerted better efficacy in mini-mental state examination scale (P< .01) and

incidence of EPPNCD (P= .03), than patients in the control group. However, no significant differences were detected in forced vital
capacity (P= .65), forced expiratory volume in 1 second (P= .50), peak expiratory flow (P= .73), and maximal voluntary ventilation
(P= .27) between 2 groups. In addition, there is similar safety profile between 2 groups.
The findings of this study showed that dexmedetomidine may benefit EPPNCD after VATL in elderly male patients with LC. Future

studies are needed to warrant the present conclusions.

Abbreviations: EPPNCD = early postoperative neurocognitive dysfunction, FEV1 = forced expiratory volume in one second, FVC
= forced vital capacity, LC= lung cancer, MMSES=mini-mental state examination scale, MVV=maximal voluntary ventilation, PEF=
peak expiratory flow, VATL = video-assisted thoracoscopic lobectomy.
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1. Introduction

Lungcancer (LC) isoneof themost commoncancers; and it is also the
leading cause of cancer deaths worldwide.[1–4] Lobectomy, such as
video-assisted thoracoscopic lobectomy (VATL), is considered as the
gold standard intervention,[5–6] and it has become the preferred
approach for patients with LC.[7–10] During the period of VATL, all
patients received analgesia. However, most patients experience a
variety of complications, such as bleeding, infections, postoperative
pain and early postoperative cognitive dysfunction (EPPNCD).[11–14]

Thus, it is very important to choose an effective analgesia with fewer
complications, especially for EPPNCD.
Dexmedetomidine is a highly selective a2-adrenergic receptor

agonist,[15,16] which is utilized as a short-term sedation and analgesia
in several preoperative settings.[17–21] Studies suggested that it can
benefit EPPNCD after VATL.[22–24] However, there is still limited
data available regarding the efficacy and safety of dexmedetomidine
on EPPNCDafter VATL in elderlymale patients with LC. Thus, this
retrospective study investigated the efficacy and safety of dexmede-
tomidine on EPPNCD after VATL in elderly male patients with LC.

2. Patients and methods

2.1. Ethical approval

This study was approved by the ethics medical committee of The
Affiliated Hospital of Inner Mongolia Medical University. All
eligible patients provided written informed consent.
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Table 1

Comparison of baseline characteristics between 2 groups.

Characteristics
Treatment group

(n=40)
Control group

(n=40) P

Mean age, yr (mean±SD) 66.4 (5.2) 67.6 (5.5) .32
Gender (Male) (%) 40 (100.0) 40 (100.0) –

Ethnicity (China) (%) 40 (100.0) 40 (100.0) –
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2.2. Design

This retrospective study included 80 elderly male patients with
LC who received VATL from The Affiliated Hospital of Inner
Mongolia Medical University between May 2017 and August
2019. All 80 eligible patients were assigned to a treatment group
(n=40) and a control group (n=40), according to the different
treatment schedules they received. All patients received same
baseline anesthesia. In addition, all patients in the treatment
group received dexmedetomidine, while the patients in the
control group underwent 0.9% NaCl. No randomization
procedure was applied to this study because it was conducted
based on the completed patient records. In addition, no blind was
placed to the outcome assessors. However, data analyst was blind
in this study.

2.3. Patients

All eligible elderly male patients (over 60 years old) with LC after
VATL were included in this study. In addition, all included
patients should meet the following criteria: tumor diameter <5
cm, peripheral LC, and not close to large blood vessels. Patients
were excluded if they had distant metastasis, sublobar resection,
or cognitive dysfunction before surgery. In addition, patients
were excluded if the surgery could not be completed successfully
or received radiotherapy, or other medications for cognitive
dysfunction, that may affect EPPNCD 1-month before the
surgery. Furthermore, patients were excluded if they had history
of chest surgery, single lung ventilation, and extensive pleural
adhesions.
Height, cm (mean±SD) 168.4 (6.7) 166.9 (8.8) .39
Weight, kg (mean±SD) 65.1 (7.3) 64.0 (8.0) .52
Educational background (%)
Primary school or below 19 (47.5) 21 (52.5) .65
Secondary school 12 (30.0) 11 (27.5) .80
High school or above 9 (22.5) 8 (20.0) .78

Co-morbidities (%)
Hypertension 9 (22.5) 12 (30.0) .45
COPD 16 (40.0) 13 (32.5) .49
Smoking 32 (80.0) 28 (70.0) .30
Diabetes 7 (17.5) 10 (25.0) .41

WHO performance status (%)
0 23 (57.5) 21 (52.5) .65
1 15 (37.5) 16 (40.0) .82
2 2 (5.0) 3 (7.5) .65

Tumor site (%)
Left lower lobe 9 (22.5) 7 (17.5) .58
Left upper lobe 7 (17.5) 8 (20.0) .77
Right lower lobe 8 (20.0) 5 (12.5) 0.37
Right middle lobe 5 (12.5) 7 (17.5) 0.53
Right upper lobe 11 (27.5) 13 (32.5) 0.63

Histology (%)
Adenocarcinoma 22 (55.0) 20 (50.0) 0.65
2.4. Treatment schedule

All patients were strictly required to fast and water before
surgery, and were closely monitored changes in vital signs
(including heart rate, blood pressure, pulse and blood oxygen
saturation). Before induction of anesthesia, all patients in the
treatment group received dexmedetomidine (Yangzijiang Phar-
maceutical Group Co, Ltd, National Medicine Permit No.
H20183220) with loading amount of 0.5mg/kg for continuous
20 minutes. Then, the dose was adjusted to 0.2mg/(kg.h) until
30 minutes before surgery finished. All patients in the control
group administered 0.9% NaCl with the same procedure as the
intervention group.
After continuous pumping in both groups, all patients were

induced with 1mg/kg propofol (Xi’an Libang Pharmaceutical
Co, Ltd, National Medicine Permit No. H20163040), 0.5mg/kg
sufentanil (Yichang Renfu Pharmaceutical Co, Ltd, National
Medicine Permit No. H20054172), and 0.2mg/kg atracurium
(Shanghai Pharmaceutical Dongying (Jiangsu) Pharmaceutical
Co, Ltd Secretary, National Medicine Permit No. H20133373).
Squamous 7 (17.5) 8 (20.0) 0.77
Other 3 (7.5) 5 (12.5) 0.46
Unkonwn 8 (20.0) 7 (17.5) 0.77

Tumor stage (%)
T1a 24 (60.0) 27 (67.5) 0.49
T1b 10 (25.0) 8 (20.0) 0.59
T2a 6 (15.0) 5 (12.5) 0.75

Type (%)
Peripheral 33 (82.5) 35 (87.5) 0.53
Central 7 (17.5) 5 (12.5) 0.53

COPD=chronic obstructive pulmonary disease, SD= standard deviation, WHO=World Health
Organization.
2.5. Outcome measurements

The primary outcome was cognitive dysfunction, as assessed by
mini-mental state examination scale (MMSES).[25] It ranges from
0 to 30, the lower score, the severer cognitive dysfunction. It
exerts in details as followings: scores of 24 to 30 shows no
cognitive dysfunction; scores of 18 to 23 means mild cognitive
dysfunction; and scores of 0 to 17 suggests severe cognitive
dysfunction.
The secondary outcomes were incidence of EPPNCD, lung

function (as measured by forced vital capacity (FVC, known as
2

the volume of maximally forcefully exhaled air), forced
expiratory volume in 1 second (FEV1, known as the best
appraisal measurement of airway obstruction), peak expiratory
flow [PEF, known as the maximum speed of expiration], and
maximal voluntary ventilation [MVV, known as the maximum
breathing capacity]),[26,27] and adverse events. All outcomes were
measured before and 3 days after surgery.
2.6. Statistical analysis

All data were analyzed using SAS package (Version 9.1; SAS
Institute Inc, Cary, NC). All continuous data was analyzed by
t test or Wilcoxon test, and all discontinuous data was analyzed
by Pearson chi-square test or Fisher exact test. We defined P< .05
as having statistical significance.
Although several studies have investigated the efficacy of

dexmedetomidine for EPPNCD, no study has specifically
appraised its efficacy and safety for EPPNCD after VATL in
elderlymale patients with LC. Thus, no closely relevant studywas
previously published that help to calculate sample size of this
study. Taking into account the minimum number of patients



Table 2

Comparison of cognitive dysfunction before and 3 days after
surgery between 2 groups.

MMSES
Treatment group

(n=40)
Control group

(n=40) P

Before surgery 28.1 (2.0) 27.8 (2.2) .52
After surgery 27.6 (2.3) 24.1 (4.0)
=Difference between groups 3.5 (2.1, 5.0) <0.01

Data are present as mean± standard deviation (range).
MMSES=mini-mental state examination scale.

Table 6

Comparison of PEF before and 3 days after surgery between 2
groups.

PEF (L/S)
Treatment group

(n=40)
Control group

(n=40) P

Before surgery 4.41 (1.55) 4.33 (1.70) .83
After surgery 3.68 (0.92) 3.61 (0.88)
Difference between groups 0.07 (0.03, 0.12) .73

Data are present as mean ± standard deviation (range).
PEF=peak expiratory flow.
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necessary to assess the efficacy of dexmedetomidine for EPPNCD
after VATL in elderly male patients with LC, this retrospective
study included 80 patients (40 in each group) with an expected
dropout rate of 20%.[28]
3. Results

We summarized characteristic information of all included
patients in both groups (Table 1). There were not significant
differences regarding all baseline characteristic values between 2
groups.
The results of this study demonstrated that patients in the

treatment group showed better efficacy in cognitive dysfunction
by MMSES (P< .01, Table 2), and incidence of EPPNCD
(P= .03, Table 3), than those of patients in the control group.
On the other hand, patients in the treatment group did not

exert greater improvement in lung function by FVC (P= .65,
Table 4), FEV1 (P= .50, Table 5), PEF (P= .73, Table 6), and
Table 3

Comparison of incidence of EPPNCD 3 days after surgery between
2 groups.

Outcome
Treatment group

(n=40)
Control group

(n=40) P

Incidence of EPPNCD (%) 4 (10.0) 12 (30.0) .03

EPPNCD= early postoperative cognitive dysfunction.

Table 4

Comparison of FVC before and 3 days after surgery between 2
groups.

FVC (L)
Treatment group

(n=40)
Control group

(n=40) P

Before surgery 2.93 (0.41) 2.96 (0.55) .78
After surgery 1.41 (0.36) 1.37 (0.43)
Difference between groups 0.04 (0.01, 0.07) .65

Data are present as mean± standard deviation (range); FVC= forced vital capacity.

Table 5

Comparison of FEV1 before and 3 days after surgery between 2
groups.

FEV1 (L)
Treatment group

(n=40)
Control group

(n=40) P

Before surgery 2.48 (0.71) 2.53 (0.67) .75
After surgery 1.31 (0.32) 1.26 (0.35)
Difference between groups 0.05 (0.01, 0.08) .50

Data are present as mean± standard deviation (range).
FEV1= forced expiratory volume in one second.
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MVV (P= .27, Table 7), than those of patients in the control
group. Moreover, although several adverse events were docu-
mented in both groups, no significant differences of them were
detected between 2 groups (Table 8).
4. Discussion

LC is a very common cancer among the general population.[1,2]

Although a variety of treatments are available to treat LC, their
efficacy is still not satisfied. Surgery is considered as a common
and effective approach for LC, especially for VATL.[7–10]

Dexmedetomidine is commonly used as analgesia during the
procedures of VATL. However, a lot of patients with LC who
underwent VATL and dexmedetomidine experienced many
complications, such as EPPNCD.[17–24] In addition, few data
are available regarding the dexmedetomidine on EPPNCD after
VATL in elderly male patients with LC.
This retrospective study investigated the efficacy and safety of

dexmedetomidine on EPPNCD after VATL in elderly male
patients with LC. In the present study, our findings found that
patients in the treatment group showed more promising efficacy
in EPPNCD, as measured byMMSES and incidence of EPPNCD,
than patients in the control group. It indicates that dexmede-
tomidine may benefit EPPNCD after VATL in elderly male
patients with LC.
Table 7

Comparison ofMVVPEF before and 3 days after surgery between 2
groups.

MVV (L/min)
Treatment group

(n=40)
Control group

(n=40) P

Before surgery 78.16 (22.35) 75.98 (23.84) .67
After surgery 45.28 (10.19) 42.56 (11.77)
Difference between groups 2.75 (2.10, 3.56) .27

Data are present as mean ± standard deviation (range).
MVV=maximal voluntary ventilation.

Table 8

Comparison of adverse events between 2 groups.

Adverse events (%)
Treatment group

(n=40)
Control group

(n=40) P

Bradycardia 6 (15.0) 3 (7.5) .30
Nausea 5 (12.5) 3 (7.5) .46
Vomiting 2 (5.0) 1 (2.5) .56
Hypotension 3 (7.5) 4 (10.0) .69
Bleeding 0 (0) 0 (0) –

Infections 0 (0) 1 (2.5) .50
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On the other hand, patients in the treatment group did not
show exciting outcome results in lung function, as assessed by
FVC, FEV1, PEF, andMVV, when compared with patients in the
control group. It suggests that dexmedetomidine is not superior
to other analgesic drugs in lung function improvement. In
addition, both groups showed similar safety profile.
Several limitations existed in this study. First, limited sample

size of this study may affect our findings. Second, no
randomization procedure was utilized to assign patients in this
study, because we only analyzed data from existed patient
records. Third, all patients, researchers and outcome assessors
were not blind in this study. Fourth, all case records were
collected from The Affiliated Hospital of Inner Mongolia
Medical University, which may affect its generalization to other
hospitals. Fifth, this study only assessed outcomes before and 3
days after surgery. Thus, data and following up assessment at
other time points still need to be explored in the future.
5. Conclusion

The findings of this study showed that dexmedetomidine may
benefit EPPNCD after VATL in elderly male patients with LC.
However, further studies are still needed to warrant the current
conclusion.
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