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ABATRACT
Controversy exists in the effect of general anesthesia and non-general anesthesia on postoperative cognitive dysfunction (POCD).
The  authors  aimed to  perform this  systematic  review to  comprehensively  assess  the  effect  of  general  anesthesia  or  non-general
anesthesia on POCD. Relative studies from the online literature database were retrieved. Seven studies with 1,031 patients were
included.  Odds  ratio  and 95% confidence interval  were  calculated.  The results  showed that  the  POCD incidence was  significantly
lower in the patients underwent non-general anesthesia than those underwent general anesthesia in one and three days after
surgery  (p<0.05).  However,  no  remarkable  difference existed between the two anesthesia  in  seven days  and three months  after
surgery (p>0.05). In conclusion, when compared with the non-general anesthesia, general anesthesia increases the incidence of
POCD  in  patients  within  three  days  after  surgery,  but  makes  no  difference  after  seven  days.  It  suggests  that  early  intervention
should be conducted on patients undergoing general anesthesia.
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INTRODUCTION

Postoperative cognitive dysfunction (POCD) is one of the most
common complications of postoperative patients and it is also one
of the hot researches in anesthesiology and neurocognition.1,2 The
cerebral cortex is the basis of cognition, and any factors that cause
functional abnormalities in the cerebral cortex can lead to cogni-
tive dysfunction.3,4 The clinical manifestations of POCD can vary
from mild cognitive abnormalities to severe memory impairment,
such as loss of judgment, personality changes and so on, which
are considered as the early stage of Alzheimer’s disease.5,6 If thera-
peutic intervention is given in the stage of mild cognitive impair-
ment,  it  may  be  possible  to  reduce  or  delay  the  incidence  of
Alzheimer’s disease.7

Age is the only widely accepted risk factor in the development of
POCD.8  however,  the  effect  of  anesthesia  on  the  incidence  of
POCD has still been inconsistent and controversial. Some studies
reported that general anesthesia may be the cause of POCD, 9 but
there were some other studies which consider that general anesth-
esia makes no significant difference in the occurrence of POCD
among postoperative patients.10
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At  present,  there  still  exists  inconsistent  conclusions  on  the
POCD incidence between patients with general anesthesia and
non-general anesthesia. Therefore, the aim of this paper, is to
evaluate and analyse whether the incidence of POCD among
postoperative patients is affected by general anesthesia.

METHODOLOGY

Cochrane Library, PubMed, Medline, WOS and other databases
were  explored  to  acquire  eligible  studies.  All  the  above
databases were searched from their inceptive dates up to Sep
2018. A combination of Medical Subheadings (MeSH) and free
terms  were  used  to  retrieve  all  the  potential  articles.  The
keywords used in  literature search included:  “postoperative
cognitive  dysfunction”,  “POCD”,  “general  anesthesia”,
“epidural  anesthesia”,  “spinal  anesthesia”,  “nerve  block  or
regional anesthesia”. The bibliographies of the included studies
were also searched to find other potential ones. All the articles
included in this paper were all reviewed and evaluated by three
investigators independently.

Articles  included  in  this  systematic  review  were:  published,
randomized controlled trials (RCTs) and having patients’ aged
≥18 years, no mental and neurological diseases, no history of
anesthetic allergy, and who had signed informed consent. Arti-
cles were excluded, if trials had a sample size smaller than 10,
studies which were reported in scientific meetings, correspon-
dence, case reports, or review papers, duplicate publications,
had incomplete information or data. In addition, animal studies
and reviews were also excluded.
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Table I. Characteristics of the included studies in the systematic review.

Included studies Number of patients Patients with POCD

Casati A 200311 Spinal anesthesia / General Anesthesia
(15 / 15)

Postoperative 1d, Spinal anesthesia / General Anesthesia (8/9)
Postoperative 7d, Spinal anesthesia / General Anesthesia (1/3)

Williams-RP 199512 Epidural anesthesia / General Anesthesia
(134 / 128) Postoperative 7d, Epidural anesthesia/ General Anesthesia (16/12)

Shi HJ 201513 Epidural anesthesia / General Anesthesia
(50 / 50)

Postoperative 1d, Epidural anesthesia/ General Anesthesia (8/18)
Postoperative 3d, Epidural anesthesia/ General Anesthesia (3/5)

Sun YB 201614 Epidural anesthesia / General Anesthesia
(95 / 98)

Postoperative 1d, Epidural anesthesia/ General Anesthesia (23/75)
Postoperative 3d, Epidural anesthesia/ General Anesthesia (21/36)

Silbert BS 201415 Spinal anesthesia / General Anesthesia
(38 / 49)

Postoperative 7d, Spinal anesthesia / General Anesthesia (5/2)
Postoperative 3m, Spinal anesthesia / General Anesthesia (9/3)

Zhang B 201216 Spinal anesthesia / General Anesthesia
(15 / 30) Postoperative 7d, Spinal anesthesia / General Anesthesia (0/4)

Rasmussen LS 200317 Regional anesthesia / General Anesthesia
(158 / 156)

Postoperative 7d, Regional anesthesia/ General Anesthesia (20/33)
Postoperative 3m, Regional anesthesia/ General Anesthesia (21/19)

Figure 1: Forest plot of the incidence of POCD between patients with general and non-general anesthesia on the 1st day after surgery.

Figure 2: Forest plot of the incidence of POCD between patients with general and non-general anesthesia on the 3rd day after surgery.

Figure 3: Forest plot of the incidence of POCD between patients with general and non-general anesthesia on the 7th day after surgery.
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Figure 4: Forest plot of the incidence of POCD between patients with general and non-general anesthesia on the third month after surgery.

All the studies were reviewed by three researchers inde-pen-
dently, based on the criteria for inclusion and exclusion. All the
relevant information from the candidate trials, as well as the
consistency of the data, were extracted and checked indepen-
dently by the same reviewers using a standardised data collec-
tion form.

Cochrane Collaboration’ s tool was used for assessing risk of
bias in RCTs, which includes seven items of risk bias (random
sequence generation, allocation concealment, blinding of parti-
cipant and personnel, blinding of outcome assessment, incom-
plete outcome data, selective reporting and other bias.

Statistical analysis was conducted by using RevMan version
5.2.  Data  were  expressed  as  odds  ratio  (OR)  and  95%  confi-
dence interval (CI). I2 tests was used to test the hetero-geneity
among the studies. If P<0.1, I2≥50% or P>0.1, I2>50%, it indi-
cated the existence of heterogeneity in the studies, a random-
effects  model  was  then  used.  A  fixed-effects  model  were  to
conduct the systematic review when the studies showed no
heterogeneity (P>0.1, I2<50% or P<0.1 I2<50%).

RESULTS

Thirty studies were potentially relevant to this search strategy.
However,  a  total  of  seven  studies  with  1,031  patients
(including 526 patients in general anesthesia group and 505
patients  in  non-general  anesthesia)  matched  the  selection
criteria,  and  were  finally  included  in  this  systematic  review.
The characteristics of the included studies were summarised in
Table I.

Three  studies  assessed  the  incidence  of  POCD  between
patients with general anesthesia and non-general anesthesia
one day after surgery.11,13 Because of heterogeneity among the
studies,  random-effects  model  was  used  for  analysis.  The
results showed that the incidence of POCD in patients under-
went  general  anesthesia  was  significantly  higher  than  those
with  non-general  anesthesia  at  one  day  after  surgery
(OR=3.86, 95%CI= 1.18-12.58, p=0.03, Figure 1).

Two  selected  studies  compared  the  occurrence  of  POCD
between  patients  with  general  anesthesia  and  non-general
anesthesia  three  days  after  surgery.13,14  The  fixed-effects
model was used for analysis because there was no hetero-
geneity between two studies. The results showed that general
anesthesia  markedly  increased  the  occurrence  of  POCD in
patients as compared with the non-general anesthesia at three

days  after  surgery.  (OR=2.00,  95%CI=1.11-3.58,  p=0.02,
Figure 2).

Five  studies  evaluated  the  incidence  of  POCD  between
patients with general anesthesia and non-general anesthesia
seven  days  after  surgery.11,12,15-17  The  fixed-effects  model  was
used for analysis due to no heterogeneity in the studies. The
results showed that there was no remarkable difference in the
incidence of POCD between patients with general anesthesia
and  non-general  anesthesia  at  seven  days  after  surgery
(OR=1.29, 95%CI=0.84-1.98, p=0.25, Figure 3).

Two incorporated studies estimated the occurrence of POCD
between  patients  with  general  anesthesia  and  non-general
anesthesia three months after surgery.15,17 Owing to the hetero-
geneity  between  the  studies,  the  random-effects  model  was
used for analysis. The results showed that there was no promi-
nent  difference  in  the  occurrence  of  POCD  between  patients
with  general  anesthesia  and  non-general  anesthesia  at  3
months  after  surgery  (OR=0.57,  95%CI=0.17-1.85,  p=0.35,
Figure 4).

DISCUSSION

POCD is a neurodegenerative change, which may induce or
aggravate by surgery, anesthesia, and multiple other factors. 18

POCD is mainly manifested as insanity,  anxiety, personality
changes and memory impairment. It can even lead to the loss
of self-care ability in severe cases, thus causing even more
deteriorative postoperative complications, prolonged the dura-
tion of hospital stay, and increase social medical expenses.19

Therefore, clinician should pay enough attention to the occur-
rence of POCD in patients after surgery.

However, the pathogenesis of POCD has not been fully clar-
ified, which may be related to increasing age, surgical trauma,
narcotic drugs, disease types, and stress response and other
factors.20 Notably, the relationship between narcotic drugs and
the incidence of POCD mainly manifested in the choice of anes-
thesia methods, whereas there has been a great deal of contro-
versy  about  the  relationship  between  different  anesthesia
methods  and  the  incidence  of  POCD.

Due to lack of a sensitive diagnostic method, a high specificity
serum markers or a risk assessment models, POCD is hardly to
diagnose.  Therefore,  the  diagnosis  of  POCD  is  usually
measured by a neuropsychological scale. But there are many
different scales, so the results are not always same.21 Interna-
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tional study of postoperative cognitive dysfunction (IS-POCD)
reported that the incidence of POCD between general anesth-
esia  and  spinal  anesthesia  in  the  elderly  had  no  significant
effect,  but  patients  with  general  anesthesia  showed  delayed
response to mental activity in 24 hours after surgery.22 In addi-
tion,  other  studies  demonstrated  that  the  POCD incidence
among patients underwent general anesthesia was obviously
higher than those underwent spinal  anesthesia.23  Therefore,
the  choice  of  effective  and  appropriate  anesthesia  method  is
one of the great significances’ in preventing the occurrence of
POCD.

In  this  paper,  we  compared  the  POCD  incidence  between
patients underwent general anesthesia and non-general anes-
thesia. The results suggested that the incidence of POCD in
patients with general anesthesia was significantly higher than
those  with  non-general  anesthesia  within  three  days  after
surgery.  However,  the  occurrence  of  POCD  was  not  signifi-
cantly  different  between  patients  underwent  general  anesth-
esia  and  non-general  anesthesia  beyond  seven  days  after
surgery. It is suggested that early intervention and treatment
in the first three days of operation might be of great value to
reduce the incidence of POCD; and patients with high risk of
POCD could be recovered quickly after the operation. But at
the same time, we should also pay attention to the preopera-
tive education of such patients.18

With seven studies included in this systematic review, we used
Cochrane Collaborative Network System Evaluation to eval-
uate the selected literature, and ensure the accuracy and relia-
bility of the analysis. In this study, mini-mental state examina-
tion  (MMSE)  or  neuropsychological  test  was  used  for  the
assessment of the patients' cognitive function, so there may
exist a subjective bias risk. In addition, some limitations also
exist in this systematic review. Firstly, the number of included
studies was limited. Secondly, possible language bias could
occur because we only included articles in English. Therefore,
high-quality RCTs with lager sample need to be designed to
further evaluate the difference between the incidence of POCD
in  patients  underwent  general  anesthesia  and  non-general
anesthesia.

The outcome of this study is credible, it can provide evidence-
based medicine reference for clinical practice to some extent.
However, owing to the differences in the anesthetisation, and
medication and basic physical features of the patients from
different countries and zones, the stability of the result may be
affected.  In  addition,  evaluating  cognitive  function  during  the
first  three  postoperative  days  may  be  too  early  to  reflect  an
actual  incidence  of  POCD  as  the  result  of  the  effect  of  other
factors such as the complications of postoperative infection,
the use of benzodiazepine and opioid that may confuse the
results of the evaluation. Therefore, what is the best time to
assess the cognitive functions before and after surgery is not
clear.  Thus,  the evaluation time point  must be ascertained
before  any  definitive  conclusion  to  be  drawn  from  current
evidences.

 

CONCLUSION

The existing results showed that both the general anesthesia
and non-general anesthesia may affect the patient's cognition,
leading to the occurrence of POCD. The POCD incidence in
patients with general anesthesia is higher than those undergo
non-general anesthesia within three days after the surgery.
But the POCD incidence was not significantly different between
patients undergo general anesthesia or non-general anesth-
esia seven days after the surgery. Thus, it is suggested that
early intervention to the patients with high-risk of POCD should
be performed as soon as possible.
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