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Abstract

Introduction: Consciousness during anesthesia is one of the complications of
general anesthesia and refers to the state that during a period of general anesthesia,
the brain is stored by an awakening stimulus and its experiences are stored in
explicit memory that can be retrieved in the future .Patients may not be able to
follow instructions during anesthesia, but they may recall things after the anesthesia
is over. The aim of this study was to evaluated the Incidence of Awareness During
Surgery in Iranian Patients Who Undergo General Anesthesia.
Methods: The methods used in this systematic review are developed based on the
Checklist Guidelines (PRISMA).The searches were performed by two independent
researchers and the purpose of the search was to find published studies from
1/1/2000 to 12/30/2020.
Results: A total of 5865 patients who underwent surgery were evaluated. total of 8
studies from 5 provinces that met the inclusion criteria were reviewed. According
to the random effect model, the prevalence of awakening during surgery in 5865
patients with surgery was 3% (at 95% confidence interval and I2 = 54.5% equal to
3-4%).
Conclusion: Many patients who have experienced this condition consider it to be
the worst experience of their lifetime. This causes the patient to be afraid of further
anesthesia. The use of muscle relaxants during the operation prevents the patient
from reacting to this complication.
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Introduction

General anesthesia is a condition that patient is
anesthetized under the influence of medication to
not respond to painful surgical stimuli (1).The
purpose of anesthesia is to destroy consciousness
through drugs (2).So basically needed for
patients, analgesia, amnesia and relieve anxiety be
provided (3).Consciousness during anesthesia is
one of the complications of general anesthesia and
refers to the state that during a period of general
anesthesia, the brain is stored by an awakening
stimulus and its experiences are stored in explicit
memory that can be retrieved in the future
(4).Patients may not be able to follow instructions
during anesthesia, but they may recall things after
the anesthesia is over (5).This is a frightening
experience that can lead to serious complications
such as emotional trauma and stress disorder after
PTSD injury (6).The experience of consciousness
is not the same for all patients and can be in the
form of memories of vocal perception, sense of
touch, paralysis and difficulty in movement and
breathing, sense of helplessness, panic, anxiety,
dumbness and lack of awareness of the
environment during surgery, and later chronic fear
(7). Insomnia, recurrent nightmares, and
flashbacks occur during the day, known as post-
traumatic stress disorder, which require
psychological treatment (8).

Methods
Inclusion criteria

The methods used in this systematic review are
developed based on the Checklist Guidelines
(PRISMA).The study includes cross-sectional
studies, case studies, and cohort studies, and
excludes case studies, letters to editors, case
reports, clinical trials, study protocols, systematic
reviews, and reviews.

Participants: All studies on the prevalence of
waking during surgery were studied.

Sampling methods: All observational studies,
regardless of their design, were included in the
systematic review. The minimum sample size was
25 patients or more.

Search strategy

Published studies were searched in Persian and
English. To ensure the adequacy of the studies, a
list of relevant research sources or studies found
by the search was read. Keywords used in search
strategy are: Postoperative Complication,
Intraoperative awareness.

Select study and extract data

The two researchers independently analyzed the
titles and abstracts of the articles according to the
eligibility criteria.After eliminating additional
studies, the full text of the studies was collected
based on the eligibility criteria and information
about the authors if necessary.

General information (relevant author, province
and year of publication), information about the
study (sampling technique, diagnostic criteria,
data collection method, research conditions,
sample size and risk of bias) and output scale
were collected.

Quality evaluation

The developed scale of Hoy et al. Was used to
evaluate the quality of the method and the risk of
bias in each observational study.This is a 10-item
scale to evaluate the quality of studies according
to their external validity (items 1 to 4 of the target
population, sampling framework and minimum
participation bias) and internal validity (items 5 to
9 of data collection, problem statement ,
Evaluates the research scale and data collection
tools while item 10 evaluates the data analysis
bias).

The risk of bias was measured by the two
researchers independently and the differences
were resolved by agreement.

Collecting data

All eligible studies were included in the data
collection after systematic review and the data
were integrated using the accumulation diagram.
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The random effects model was evaluated based on
the overall prevalence of the disease among the
participants.The heterogeneity of the initial
studies was assessed using the I2 test.

In addition, subgroups were analyzed to
determine heterogeneity based on age of
participants, year of publication, and country.
Finally, a meta-analysis was performed in
STATA14 statistical software.

Results

Study selection

A total of 279 articles were extracted through
initial searches in various databases.Out of 279
essential studies identified by analyzing titles and
abstracts, 249 studies were omitted due to
irrelevant titles.Out of the remaining 34 studies, 8
studies met the study criteria(figure 1).

Research specifications

A total of 5865 patients who underwent surgery
were evaluated. total of 8 studies from 5
provinces that met the inclusion criteria were
reviewed. Among these studies, 4 studies were
from Tehran, 4 studies were from Hamedan,
Gorgan, Arak and Lorestan.

The risk of bias was low in most studies. The
main method of data collection was medical
records.

Meta-analysis of wakefulness during surgery:

According to the random effect model, the
prevalence of awakening during surgery in 5865
patients with surgery was 3% (at 95% confidence
interval and I2 = 54.5% equal to 3-4%) (Figure 2).

Table 1:Summary of included studies

Author Publication
year

Province Duration Patients Men Women Frequency
of
awareness

Mean
age

Rezeai20 2019 Hamadan 2015-
2016

400 249 151 10
(2.5%)-
0.0078

42.45

Rezanejadi21 2006 Lorestan 2000-
2001

1500 1058 442 6 (0/4%)-
0.00505

17-
65

Jabal
Ameli22

2005 Gorgan 2015 100 83 17 1 (1%)-
0.00994

N/A

Salimi23 2018 Tehran 2017-
2018

1558 47.6% 52.4% N/A N/A

Arefian24 2007 Tehran 2005-
2006

N/A N/A N/A 3%-
0.0120

N/A

Shahi25 2013 Tehran N/A 700 N/A N/A 2.6%-
0.00601

N/A

Kamali26 2015 Arak N/A 107 N/A N/A 7.4%-
0.0253

26.9

Jahan
bakhsh27

2007 Tehran N/A 1500 1056 442 N/A N/A
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Figure 1 : PRISMA flow diagram

Figure 2: Meta-analysis the Incidence of Awareness During Surgery in Iranian Patients Who Undergo
General Anesthesia
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Discussion

According to the random effect model, the
prevalence of awakening during surgery in 5865
patients with surgery was 3% (at 95% confidence
interval and I2 = 54.5% equal to 3-
4%).Consciousness during anesthesia is often
caused by one of the following three reasons:
Light anesthesia due to insufficient use of
anesthetic drugs (9). Increased need for
anesthetics in some people (10). Malfunction or
misuse of devices The occurrence of this
condition is often the result of light anesthesia
techniques or the use of lower doses of anesthesia,
device defects, addicted patients, excessive use of
neuromuscular blocking agents and insufficient
monitoring, special conditions such as emergency
surgery (11). Those associated with significant
blood volume loss, major trauma, gynecologic
surgery, and cardiopulmonary bypass are
considered risk factors for intraoperative
awareness (12-13).Also in alcoholic patients,
patients with long-term use of benzodiazepines,
fever, hyperthyroidism, obesity, young age,
smoking, recreational drugs (amphetamines,
cocaine, opioids), chronic use of sedatives and
previous exposure to drugs (14). They increase
awareness during anesthesia.Routine monitoring
methods, which are based on clinical signs such
as changes in blood pressure, changes in heart
rate, and tearing, are used to assess the depth of
anesthesia, but are not reliable and do not
necessarily relate to intraoperative awareness and
practically prevent awareness (15-16). During the
operation, they are ineffective. Various
monitoring methods have been proposed to
monitor the depth of anesthesia, the most accurate
of which is BIS, which due to the high cost of
using this tool, its use for virtually all patients is
not economically justified (17).Awakening during
surgery is one of the serious problems for
anesthesiologists and patients and is one of the
most important reasons for legal complaints from
anesthesiologists (18).Pain, anxiety, and inability
to respond can lead to PTSD in these patients and
may later require psychiatric treatment; Many
patients who have experienced this condition
consider it to be the worst experience of their

lifetime. This causes the patient to be afraid of
further anesthesia. The use of muscle relaxants
during the operation prevents the patient from
reacting to this complication(19-20).
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