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Abstract
Background: This study aims to evaluate the effect of preoperative psychological intervention on the
prevalence of early Postoperative Cognitive Dysfunction (POCD) in patients undergoing Off-Pump
Coronary Artery Bypass Surgery (OPCAB).
Materials and methods: Two groups of 1:1 paired patients (34 cases each) who underwent selective
OPCAB were enrolled. One group received targeted preoperative psychological intervention (the
intervention group), while the other group did not (the control group). Levels of preoperative anxiety
before and after psychological intervention were evaluated using the Self-Rating Anxiety Scale (SAS).
Occurrence of POCD on postoperative days 1, 3, 5, 7, and 14 was examined using Mini-Mental State
Examination (MMSE). Enumeration and measurement data were compared between groups using χ2
test and paired t-test, respectively.
Results: The results indicated that there was no significant difference between patients of the
intervention and control groups regarding gender, age, baseline SAS score, cardiac function, operation
time, anaesthesia time, and intensive care unit length of stay (p>0.05). After psychological intervention,
preoperative SAS score of the intervention group became significantly lower than that of the control
group (50.91 ± 3.54 vs. 66.76 ± 3.18, p<0.05), and the prevalence of POCD was significantly lower in the
former than in the latter group on postoperative days 3 (4/34 vs. 9/34), 5 (5/34 vs. 11/34), and 7 (5/34 vs.
10/34) (p<0.05).
Conclusion: Preoperative psychological intervention significantly alleviates anxiety and effectively
reduces the prevalence of early POCD in patients undergoing OPCAB.
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Introduction
Mental disorder is among common complications after cardiac
surgery, manifested clinically as delirium and cognitive
dysfunction. Because it can cause prolonged hospital stay, high
complication and death rates, and increased medical expenses
[1,2], mental disorder is attracting increased attention from
cardiac surgeons. Although there are a large number of studies
on the etiology of postoperative mental disorders, relevant
pathogenic factors and underlying mechanisms are complex
and not completely elucidated. We, together with many other
researchers, believe that the occurrence of postoperative mental
disorders is related to a variety of factors, such as gender, age,
race, preoperative cardiac function, personality, mental state,
educational level, operation time, extracorporeal circulation,
and Intensive Care Unit (ICU) environment and length of stay
[3-5]. Positive perioperative preventive measures have long
been implemented on factors that are relatively easy to change
(e.g., operation time, extracorporeal circulation, and ICU
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environment and length of stay), but the outcomes remain
unsatisfactory [6]. In this study, whether to receive
individualized preoperative psychological intervention was
taken as a difference, and two groups of patients with similar
general attributes were treated using the same methods of
anaesthesia, surgical treatment, and perioperative management.
The occurrence of mental disorders within 14 days postsurgery was examined and assessed, in order to evaluate the
effect of preoperative psychological intervention on the
prevalence of Postoperative Cognitive Dysfunction (POCD).

Materials and Methods
Patients
This study enrolled patients who underwent selective OffPump Coronary Artery Bypass surgery (OPCAB) during
January 1, 2009 to December 31, 2013 in the Third People’s
Hospital of Yancheng, Jiangsu Province, China.
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Inclusion criteria: 1) junior high school or higher level of
education; 2) preoperative Mini-Mental State Examination
(MMSE) score ≥ 27 points; and 3) Self-Rating Anxiety Scale
(SAS) score>60 points.
Exclusion criteria: 1) previous history of severe metabolic
disease, active liver disease, cardiac surgery, and stroke; 2)
association with central nervous system disorder and mental
disease; 3) administration of sedative and antidepressant; 4)
alcoholism and anaesthetic or surgical complication; 5) recent
experience of major personal life event; and 6) lack of
coordination to complete the scale examination.
Two groups of 1:1 paired patients (34 cases each) were
selected by considering demographic factors (same gender, age
difference ≤ 2 years), SAS score (difference ≤ 5 points), and
cardiac function (same grade) as the indicators. Each group had
20 males and 14 females, aged 62 to 79 years (mean (70.44 ±
4.73) years) in the intervention group and 62 to 78 years (mean
(70.24 ± 4.71) years) in the control group.

Treatments
All patients underwent routine preoperative preparation and
received general preoperative education by a responsible nurse.
Anaesthesia was achieved using the same method and drug for
different groups. The surgical procedure was OPCAB. Patients
were transferred back to the same ICU for 3-4 days of routine
postoperative care and then to general ward for continued
treatment.
In addition to the above routine treatments, patients of the
intervention group particularly received targeted preoperative
psychological intervention by a clinician in charge (the author),
as described below:
1) Observing and listening: In a quiet and relaxing
environment, patient was accompanied by his or her most
trusted family member. At the beginning of the conversation,
clinician patiently listened to patient’s complaint and demand
and carefully observed his or her look and gesture, so as to
understand the subject’s hope and fear and to achieve the initial
trust, laying a foundation for further communication.
2) Repeating and asking: On the basis of careful observation
and listening, clinician simply repeated and questioned to
verify the issues of greatest concern and worry to patient, in
order to grasp the focus of further communication. Meanwhile,
clinician cooperated with friendly, confident, and positive eye
contact to build a further relationship of trust.
3) Cognitive therapy: In accordance with specific situation of
different patients and in review of the issues they concerned,
clinician scientifically and vividly analysed and interpreted the
case in an understandable way, aiming to eliminate patients’
excess anxiety and fear about the disease due to lack of
appropriate medical knowledge and false speculation by
themselves.
4) Describing process: Clinician briefly described the whole
process of diagnosis and treatment and simplified the
intraoperative course of surgery in a comfortable voice. Patient
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was informed of possible normal discomfort during diagnosis
and treatment in advance and taught how to relax and
cooperate with medical staff during the treatment, thereby
reducing postoperative anxiety and fear due to normal
discomfort.
5) Establishing confidence: Clinician flexibly took use of
stories from known people or public figures whom had similar
diseases and were successfully cured. These set good examples
and thereby helped patient establish a fundamental belief for
final victory over the disease.

Inspection and evaluation indicators
A clinician blind to patient groups completed MMSE on
postoperative days 1, 3, 5, 7, and 14. MMSE scores<27 points
were recorded as postoperative mental disorder and the
prevalence of POCD at different time points was calculated
[7].

Statistical analysis
Data were analysed using SPSS 17.0 (SPSS Inc., Chicago, IL,
USA). Frequency, mean, and percentage were used for
descriptive statistics. Enumeration and measurement data were
compared between groups using χ2 test and paired t-test
(α=0.05), respectively.

Results
Comparison of clinical features and perioperative
situation between groups
There was no significant difference between patients of the
intervention and control groups regarding gender, age, baseline
SAS score, cardiac function, operation time, anaesthesia time,
and ICU length of stay (P>0.05). However, after psychological
intervention, preoperative SAS score of the intervention group
became significantly lower than that of the control group
(p<0.05) (Table 1).

Comparison of the prevalence of POCD at different
time points between groups
After psychological intervention, the prevalence of POCD in
patients of the intervention group decreased at various time
points compared to that of the control group. In particular, the
prevalence of POCD was significantly lower in the former than
in the latter group on postoperative days 3 (4/34 vs. 9/34), 5
(5/34 vs. 11/34), and 7 (5/34 vs. 10/34) (P<0.05; Table 2).
Table 1. Comparison of clinical features and perioperative situation of
patients between the intervention and control groups before off-pump
coronary artery bypass surgery (mean ± standard deviation).
Group

Intervention
(n=34)

Control (n=34)

χ2 or t

p

20

14

1

0

Gender
Male
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Female

20

14

Age (year)

70.44 ± 4.73

70.24 ± 4.71

1.559

0.128

Baseline SAS score

65.80 ± 2.89

65.65 ± 2.91

0.331

0.743

Cardiac function
Grade II

19

19

Grade III

15

15

Operation time (min)

140.28 ± 19.12

time 167.85 ± 19.62

Anaesthesia
(min)
ICU stay (hour)
Preoperative
score

75.06 ± 11.19
SAS 50.91 ± 3.54

1

0

143.18 ± 19.90

-1.529

0.136

166.00 ± 18.04

1.126

0.268

77.74 ± 10.80

-1.346

0.188

66.76 ± 3.18

-36.27

0

Table 2. Comparison of prevalence of early postoperative cognitive
dysfunction between the intervention and control groups at different
time points after off-pump coronary artery bypass surgery.
Observation
time (day)

Intervention (n/%)

Control (n/%)

χ2

p

1

2 (5.9)

5 (14.7)

1.433

0.214

3

3 (8.8)

10 (29.4)

4.66

0.031

5

5 (14.7)

12 (35.3)

3.843

0.046

7

5 (14.7)

10 (29.4)

4.191

0.039

14

0 (0)

1 (2.9)

1.015

1

Discussion
Early POCD is one of the most common complications after
coronary artery bypass grafting. It has long been problematic to
the majority of clinicians because of high incidence, complex
etiology and pathogenesis, and difficult prevention and
treatment. According to the biomedical model, early studies
inferred that factors such as perioperative hypotension,
hypoxemia,
cerebral
vasoconstriction,
extracorporeal
circulation, air or small emboli and embolisms, and effects of
certain anaesthetic drugs are possibly the major causes of
postoperative mental disorders [8]. Substantial research and
improvement were thereby made towards these factors.
However, as levels of perioperative anaesthesia and care were
elevated, microthrombus filter was improved, and off-pump
surgical techniques became matured, there have been
significant decreases in complications of circulatory and
respiratory systems but no obviously decreasing trend in the
incidence of POCD after cardiac surgery [9,10].
More recently, since the bio-psychosocial model was proposed,
there has been a growing awareness that psycho-social factors
significantly affect the prognosis of many diseases, especially
cardiac diseases. Thus, Professor Dayi, a Chinese scholar,
constructed a dual-heart medical model. Owing to effective
integration of cardiology and psychiatry, significant progress
has been made in diagnosis and treatment of cardiac diseases
using this model. It coincides with the concept of integrative
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medicine advocated nowadays [11]. Nevertheless, strong
evidence remains lacking for the exact role of psycho-social
factors among various causative factors of early postoperative
mental disorders after OPCAB.
In the present study, two groups of patients with similar
biological factors were chosen as the subjects. Patients
received different treatments of preoperative psychological
intervention before examination using the same evaluation
indicators. The prevalence of early POCD at different time
points after OPCAB was compared between groups. Results
showed that appropriate individualized preoperative
psychological intervention effectively reduced the prevalence
of early POCD but did not completely avoid its occurrence
after OPCAB.
The results presented in this study indicate that: Firstly, early
POCD in patients undergoing OPCAB is a disease caused by
multiple factors, of which psycho-social factors are an
important independent risk factor. Effective preoperative
intervention can achieve satisfactory results for prevention and
treatment of early POCD. Secondly, for the prevention and
treatment of multifactorial diseases, integrated measures are
commonly implemented by focusing on various causes in order
to achieve good results. A careful analysis of these causes of
disease showed that it is difficult for a number of biological
factors (e.g., age, gender, and severity of disease) to change,
while psycho-social factors (i.e., psychological and mental
states) can change relatively easily [12]. The key is to promote
better integration of cardiology and psychiatry, constantly
improve the level of psychological intervention, and train
numerous cardiologists who can properly apply psychiatric
knowledge and skills.
Though we have received some of the interesting result, his
study also has two limitations. Firstly, standard model for
psychological intervention is lacking, thus may affect the
reliability of the results to a certain degree; and Secondly, this
study only selected patients undergoing selective OPCAB in
our hospital, and the universality of the results needs to be
further demonstrated in research with a wider range of
samples.

Acknowledgements
None.

Conflict of Interests
None.

References
1. Grocott HP, Homi HM, Puskas F. Cognitive dysfunction
after cardiac surgery: revisiting etiology. Semin
Cardiothorac Vasc Anesth 2005; 9: 123-129.
2. Erkan M, Gencoglan S, Akguc L, Ozatalay E, Fettahoglu
EC. Attachment styles and psychopathology among
adolescent children of parents with bipolar disorder. Med
Sci Monit 2015; 21: 1083-1088.

2911

Shi/Song/Chang/Zhang
3. Elkins JS, Longstreth WT, Manolio TA. Education and the
cognitive decline associated with MRI-defined brain
infarct. Neurol 2006; 67: 435-440.
4. Kozora E, Kongs S, Collins JF, Hattler B, Baltz J.
Cognitive outcomes after on- versus off-pump coronary
artery bypass surgery. Ann Thorac Surg 2010; 90:
1134-1141.
5. Ancelin ML, de Roquefeuil G, Ledesert B, Bonnel F,
Cheminal JC. Exposure to anaesthetic agents, cognitive
functioning and depressive symptomatology in the elderly.
Br J Psychiatry 2001; 178: 360-366.
6. Lindberg S, von Post I, Eriksson K. The experiences of
parents of children with severe autism in connection with
their children’s anaesthetics, in the presence and absence of
the perioperative dialogue: a hermeneutic study. Scand J
Caring Sci 2012; 26: 627-634.
7. Mishra OP, Delivoria-Papadopoulos M. Nitric oxidemediated Ca++-influx in neuronal nuclei and cortical
synaptosomes of normoxic and hypoxic newborn piglets.
Neurosci Lett 2002; 318: 93-97.
8. Diegeler A, Hirsch R, Schneider F, Schilling LO, Falk V.
Neuromonitoring and neurocognitive outcome in off-pump
versus conventional coronary bypass operation. Ann
Thorac Surg 2000; 69: 1162-1166.
9. Stroobant N, Nooten GV, Belleghema YV. Short-term and
long-term neurocognitive outcome in on-pump versus off-

2912

pump CABG. European J Cardio-Thoracic Surg 2002; 22:
559-564.
10. Jensen BO, Hughes P, Rasmussen LS. Cognitive outcomes
in elderly high-risk patients after off-pump versus
conventional coronary artery bypass grafting: A
randomized trial. Circulation 2006; 113: 2790-2795.
11. Liang DH. The particularity of female coronary heart
disease and the thinking way of its diagnosis and treatment
by integrative medicine. Zhongguo Zhong Yi Jie He Za Zhi
2014; 34: 362-365.
12. Krzych LJ, Wybraniec MT, Krupka-Matuszczyk I. Detailed
insight into the impact of postoperative neuropsychiatric
complications on mortality in a cohort of cardiac surgery
subjects: a 23000 patients year analysis. J Cardiothorac
Vasc Anesth 2014; 28: 448-457.
*Correspondence

to

Yajun Zhang
Department of Cardio-Thoracic Surgery
Yancheng Hospital
Medical School of Southeast University
PR China

Biomed Res- India 2017 Volume 28 Issue 7

