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Effect of parecoxib sodium pretreatment combined with dexmedetomidine
on early postoperative cognitive dysfunction in elderly patients after
shoulder arthroscopy: A randomized double blinded controlled trial

Jian Lu a, Gang Chen b, Hongmei Zhou a,⁎, Qinghe Zhou a, Zhipeng Zhu a, Cheng Wu a

a Department of Anesthesiology, Jiaxing Second Hospital, Second Affiliated Hospital, Jiaxing Medical College, Nanhu District, Jiaxing, China
b Department of Orthopaedics, Jiaxing Second Hospital, Second Affiliated Hospital, Jiaxing Medical College, Nanhu District, Jiaxing, China

a b s t r a c ta r t i c l e i n f o

Article history:
Received 8 December 2016
Received in revised form 22 May 2017
Accepted 12 June 2017
Available online xxxx

Study objective: To evaluate effect of parecoxib sodium pretreatment combined with dexmedetomidine on early
postoperative cognitive dysfunction in elderly patients after shoulder arthroscopy.
Design: Randomized, double-blind study.
Setting: University-affiliated teaching hospital.
Patients: One hundred and fifty-two elderly patients scheduled for shoulder arthroscopy.
Interventions: At 15 min before the induction of anesthesia, 152 patients received intravenously parecoxib sodi-
um40mg and dexmedetomidine at a dose of 0.5 μg/kg over 15min, followed by a continuous infusion at a rate of
0.5 μg/kg/h until the end of surgery. Then all patients who received postoperative patient-controlled intravenous
analgesia were divided 2 groups: sufentanil(0.04μg/kg/h, S group), sufentanil (0.04μg/kg/h) plus
dexmedetomidine(0.06μg/kg/h) (SD group).
Measurements: Themini–mental status examination score in SD groupwas significantly higher than S group at 1,
2 and 7 days after surgery. The incidence of postoperative cognitive dysfunction during 7 days after surgery in S
and SD groups was respectively 17.1% and 6.7%. Compared with the S group, the visual analogue scale scores at
rest and upon movement were significantly lower at 6, 14, 24, 36 and 48 h after surgery in SD group; analgesia
pump liquid amount during 24 h after surgery and number of rescue analgesia during 48 h after surgery were
significantly lower in SD group. Jugular venous oxygen partial pressure and jugular venous oxygen saturation
values in SD group were significantly higher than S group at postoperative 24 h. The occurrence of nausea and
vomitingwithin 48 h after surgery in SD groupwere significantly lower than S group.We foundno complications
including respiratory depression and sinus bradycardia within 48 h after surgery in all patients.
Conclusions: Parecoxib sodium pretreatment combined with dexmedetomidine could reduce the incidence of
early postoperative cognitive dysfunction in elderly patients. This might be related to the improvement of post-
operative analgesia effect and cerebral oxygen metabolism in patients.

© 2017 Published by Elsevier Inc.
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1. Introduction

Shoulder arthroscopy is one of the effective means of treatment
shoulder surgery. But due to the shoulder is a special part, in which
tourniquet could not be used. In order to maintain a clear operative
field and reduce bleeding, there is a need for intraoperative controlled
hypotension and intra-articular pressure washing [1]. However, intra-
operative cerebral blood flow reduction and postoperative acute pain

are easy to induce postoperative cognitive dysfunction in elderly pa-
tients with degenerative changes of brain cells.

Postoperative cognitive dysfunction (POCD) is a common complica-
tion of central nervous system in elderly patients, and POCD has been
shown to be temporary cognitive decline associated with the surgery
[2]. POCD is not only related to the anesthetic and surgery-related fac-
tors [3–4], but also related to acute postoperative pain [5]. Acute postop-
erative painmanagement technique is an important risk factor of POCD,
and appropriate management techniques that alleviate postoperative
pain can improve postoperative cognitive function in patients.
Parecoxib sodium is a highly selective cyclooxygenase-2 (COX-2) inhib-
itor. Studies have shown that parecoxib sodium preventive analgesia
could enhance analgesic effects [6–7]. Dexmedetomidine is a specific
a2-adrenergic receptor agonist, which has analgesic, sedative and
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hypnotic, anxiolytic effects. Studies have found that dexmedetomidine
had brain protective effects [8–9], it could also enhance the analgesic ef-
fect of opioids [10]. However, the mechanisms of their action are differ-
ent, it remains unclearwhether the combination has a synergistic effect.
This study was designed to investigate the effect of the pre-administra-
tion of parecoxib sodium combined with dexmedetomidine on early
postoperative cognitive function in elderly patients after controlled hy-
potension shoulder arthroscopy and to observe the adverse events dur-
ing 48 h of after surgery.

2. Materials and methods

2.1. Patients and study design

The protocol was approved by the Ethics Committee of Jiaxing the
Second Hospital (Jiaxing, China). The study was conducted in accor-
dance with the guidelines of Good Clinical Practice and the principles
expressed in the Declaration of Helsinki. The study was registered at
chictr.org(ChiCTR-INR-17010347). Each patient signed an informed
consent for participation.

From June 2013 to May 2016, patients who were undergoing elec-
tive shoulder arthroscopy, accordingwith American Society of Anesthe-
siologists (ASA) grade II–III, ≥60 years old were selected, and received
48 h patient-controlled intravenous analgesia (PCIA) after surgery for
this study. The patients were randomly divided into two groups (n =
76 each) by an independent anesthetist. The patients and investigators
were not informed of the groupings of the patients. Exclusion criteria:
the patients refused to participate, patients with a history of neurologi-
cal and psychiatric disorders, patients who take psychotropic drugs, pa-
tients with a history of alcohol abuse or drug dependence, patients who
often use pain medications, patients who receive opioid and
dexmedetomidine for allergies, patientswithmini–mental status exam-
ination (MMSE) scores b23, patients with chronic obstructive pulmo-
nary disease, patients with a history of heart block or sinus bradycardia.

2.2. Anesthesia management

All patients had no premedication. After arriving at the
operating room, all patients were monitored using 5-lead
electrocardiography(ECG), noninvasive blood pressure (NIBP), pulse
oximetry (SpO2), partial pressure of end-tidal CO2 (PetCO2), and tem-
perature. After local anesthesia, an arterial cannula was placed in the
left or right radial artery to monitor invasive arterial blood pressure.
The electrodes of the bispectral index (BIS, Aspect, USA) was placed
on the side of the patient's forehead to measure the depth of sedation.
At fifteenminutes before the induction of anesthesia, parecoxib sodium
40mg (Batch number: J20130044, Pharmacia and Upjohn Inc., USA) di-
lutedwith 5ml of saline was intravenously injected in patients in every
group. At the same time, dexmedetomidine was intravenously infused
at a loading dose of 0.5 μg/kg over 15 min, followed by a continuous in-
fusion at a rate of 0.5 μg/kg/h until the end of surgery in two groups,
(Batch number: 13071134, Jiangsu HengRui Medicine Co., Ltd). Anes-
thesia was induced by intravenous administration of midazolam
(0.04 mg/kg), propofol (1.5–2 mg/kg), sufentanil (0.4–0.6 μg/kg), and
cisatracurium (0.2mg/kg). Patients underwent endotracheal intubation
formechanical ventilation,with a tidal volumeof 8–10ml/kg, respirato-
ry rate of 12–14 times/min, inspiratory to expiratory ratio of 1:2, and
PetCO2 was maintained at 35–45 mm Hg (1 mm Hg = 0.133 kPa).
After endotracheal intubation, under the guidance of ultrasound, the
intrescalene brachial plexus block was performed, 0.375% ropivacaine
20 ml was used for the block and the block was one shot, and right in-
ternal jugular vein catheter was retrogradely placed to the external au-
ditory canal level (internal jugular bulb) to prepare for blood sampling.
All patients were in lateral position.

Intravenous infusion of propofol (4–8 mg/kg/h) and cis-atracurium
(0.1–0.2 mg/kg/h), and remifentanil (0.05–0.25 μg/kg/min) was

adjusted according to MAP in operation. BIS values were maintained
at 40–55. Arterial pressure transducers was placed in the external audi-
tory canal level. Mean arterial pressure (MAP) was maintained at 60–
65mmHg, but for patients with a history of hypertension,MAPwas de-
creased to a baseline of 75–80%.MAPwas lower than 55mmHg orMAP
decreased to b30% of the baseline values in patientswith a history of hy-
pertension, phenylephrine was administered, while 0.5 mg atropine
was given if the HR fell to b50 bpm. The treatments were repeated if
necessary. Nasopharyngeal temperature was maintained ≥36 °C. At
the start of skin closure time, all intravenous infusion anesthetics were
stopped; and the analgesia pumpwas connected. Before connecting an-
algesia pump, 0.06 μg/kg of sufentanil was intravenously injected. Post-
operative analgesics were used for PCIA. Operative time, transfusion
volume, urine volume, and recovery time were recorded. The occur-
rence of hypotension and sinus bradycardia were also recorded.

2.3. Postoperative pain management

The degree of pain at rest and uponmovementwasmeasured at 1, 3,
6, 14, 24, 36 and 48 h after surgery using the 11-point numerical the vi-
sual analogue scale (VAS) (0 = no pain, 10 =most severe pain). Anal-
gesia pump parameters were set to a background flow of 2 ml/h, PCA
1.5 ml, and a lockout time of 5 min, maximal 6 ml/h. If the patient's
rest VAS score is ≥4, 2 ml of analgesia pump liquid was given by the
investigator.

2.4. Endpoints

The primary outcome measures were mini–mental status examina-
tion scores 1 daybefore surgery and 1, 2 and 7 days after surgery and the
occurrence of post-operative cognitive dysfunction during 7 days after
surgery in the two groups. The secondary outcome measures were jug-
ular venous oxygen partial pressure and jugular venous oxygen satura-
tion, pain intensity, analgesia pump liquid amount within 24 h after
surgery and number of rescue analgesia during 48 h after surgery,
level of sedation and concerning adverse effects.

At preoperative 1 day and postoperative 1, 2 and 7 days,MMES score
wasused to evaluate cognitive function,whichwasdefined according to
theMMSE score [11].MMSE score out of 30 points, postoperativeMMSE
score was ≤2 points compared with preoperative baseline to reflect
POCD [12]. POCD incidence was recorded within seven days
postoperative.

At immediately controlled hypotension, controlled hypotension 1 h,
postoperative 24 h, blood samples was taken from the radial artery and
internal jugular vein bulb for blood gas analysis. Arterial blood lactic
acid(LAC), base excess(BE), arterial oxygen saturation(PaO2), jugular
venous oxygen partial pressure(PjvO2) and jugular venous oxygen
saturation(SjvO2) values were measured and recorded.

Ramsay scorewas used to assess the level of sedation (1 points: anx-
iety; 2 points: quiet cooperation with directional force; 3 points: sleep-
iness, but the order reaction; 4: sleeping, quick response to tapping
theglabella and loud auditory; 5: sleeping, delayed response to tapping
theglabella and loud auditory; 6 points: deep sleep state, it is difficult to
wake up). The degree of pain at rest and uponmovementwasmeasured
at 1, 3, 6, 14, 24, 36 and 48 h after surgery using the 11-point numerical
the visual analogue scale (VAS) (0 = no pain, 10 = most severe pain).
The 24-h analgesia pump liquid amount was recorded, the occurrence
of nausea and vomiting, itching, shiver, respiratory depression and
sinus bradycardia were observed within 48 h after surgery.

2.5. Statistical analysis

The sample size was calculated on the basis of our preliminary ex-
periments difference of 20% in the incidence of POCD during 7 days
after surgery. For a study power of 90% (α=0.05,β=0.1), the required
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