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Abstract. – BACKGROUND: Between 0.5%
and 2% of surgical patients undergoing general
anesthesia may experience awareness with explic-
it recall.These patients are at a risk for developing
anxiety symptoms which may be transient or can
lead to post-traumatic stress disorder (PTSD).

AIM: The aim of this review was to assess the
prevalence of PTSD after intraoperative aware-
ness episodes and analyze patients’ complaints,
type and timing of assessment used.

METHODS: PubMed, MEDLINE and The
Cochrane Li-brary were searched up until Octo-
ber 2012. Prospective and retrospective studies
on human adult subjects describing prevalence
of PTSD and/or psychological sequalae after
awareness episodes were included.

RESULTS: Seven studies were identified. Preva-
lence of PTSD ranged from 0 to 71%. Acute emo-
tions such as fear, panic, inability to communicate
and feeling of helplessness were the only patients’
complaints that were significantly correlated to
psychological sequelae including PTDS. There
were cases that reported psychological symptoms
after 2-6 hours from awakening (%) or 30 days after
(%). Previous studies used psychological scales
lacking of dissociation assessment.

CONCLUSIONS: Whenever an awareness
episode is suspected, a psychological assess-
ment with at least three interviews at 2-6 h, 2-36 h
and 30 days must be performed in order to collect
symptoms associated with both early and delayed
retrieval of traumatic event. As a dissociative state
could hide the expression of reactive symptoms
after intraoperative awareness, future studies
should be focused on detecting dissociative
symptoms in order to carry out a prompt and ap-
propriate treatment aimed at avoiding long-term
psychological disability.

Key Words:
Post-traumatic stress syndrome, Anaesthesia,

Awareness, Recall.

Introduction

There is increasing evidence that patients ex-
periencing awareness with recall during general
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anaesthesia are at increased risk of developing
post-traumatic stress syndrome (PTSD) that
causes a clinically evident hardship or severe
changes in working, social and emotional life1.
The prevalence of awareness with explicit recall
under anaesthesia has been reported to be 0.5-
2%2-4. Patients experiencing awareness episode
describe it with auditory perceptions, sensation
of paralysis, anxiety and panic4,5.

Awareness is often missed and dismissed by
medical staff as it is a retrospective diagnosis. It
has been found that 65% of patients who experi-
enced awareness during general anaesthesia did
not inform their anaesthetist about what had hap-
pened6. Patients, in fact, may not voluntary report
their experiences without being asked directly.
Sandin et al7 prospectively interviewed 11,785
patients who had undergone general anaesthesia.
They were interviewed for awareness on 3 occa-
sions: in the post-anesthesia care unit (PACU),
again at 1 to 3 days, and lastly at 7 to 14 days. Of
the 18 patients who reported awareness, 7 (39%)
recalled it in the PACU interview; 6 (33%) re-
called awareness for the first time at the second
interview; and 5 (28%) recalled it at the third.
For anesthetists to understand the true apparence
of awareness in their practice, they need to inter-
view patients postoperatively in a detailed and
extensive manner to “jog” their memories for in-
tra-operative experiences. Patients should be
asked about the last thing they remember before
going to sleep for the operation; the first thing
they remember when they woke up; anything in
between these two periods, including sounds,
dreams, imagination and finally about the worst
thing they remember about their operation). In-
spection of records of awareness cases for rele-
vant parameters such as heart rate, blood pres-
sure and anaesthetic technique has not been help-
ful in retrospectively explaining why awareness
occurred6. Bispectral index is the only one of
neuromonitoring devices available for assessing
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depth of anesthesia for which substantial data ex-
ists about awareness during anesthesia. Ekman et
al9 demonstrated a 77% reduction in the occur-
rence of awareness when BIS-guided anesthesia
was used (compared with a historical cohort). A
prospective randomized blinded trial was con-
ducted in 2,500 high-risk patients and BIS-guid-
ed anesthesia was found to be associated with an
82% reduction in the prevalence of awareness9.
Episodes of awareness are usually associated
with one of following conditions: selection of in-
adequate anaesthetic dose (70%); resistance to
the anaesthetics of some patients (22.5%); ma-
chine malfunction or misuse resulting in an inad-
equate delivery of anaesthetics (2.5%)9.

Bergman et al10 reviewed 81 cases of awareness
reported to the Anaesthetic Incident Monitoring
Study. Where the cause could be determined,
awareness was mainly caused by drug error result-
ing in inadvertent paralysis in awake patients
(n=32) and failure of volatile anaesthetics delivery
(n=16) due to the equipment malfunction; vaporis-
er problems were the most frequently reported
(13/16) followed by breathing circuit problems
(3/16). Hypotension or cardiovascular instability
necessitating a reduction in the inspired volatile
concentration caused 4 awareness incidents. Pro-
longed attempts at tracheal intubation contributed
to 5 cases of awareness. Less common causes in-
cluded muscle relaxant apnoea with inadequate
administration of hypnotic (n=3) and deliberate
withdrawal of volatile anaesthetics (n=4).

Practical strategies have been suggested for
minimizing the occurrence of awareness, includ-
ing premedication with amnesic drugs, such as
benzodiazepines impairing acquisition of new in-
formation11. Nitrous oxide and opioids should be
supplemented with halogenated anaesthetic
agents with end-tidal concentrations of 0.6 mini-
mum alveolar concentration (MAC) or more11.
When halogenated anaesthetics are used alone, at
least 1 MAC should be administered, bearing in
mind that the end-tidal, not the inspired concen-
tration of volatile agents should be used12. Actu-
ally, informing the patient about the possibility of
awareness should be restricted to cases in which
such a risk is relatively high (e.g. open-heart
surgery, trauma surgery, cesarean section). It
would also be also prudent for the operating the-
atre team to avoid discussion about the patient or
the prognosis as patients are most likely to recall
emotionally threatening remarks6.

In case of intraoperative awareness, a percent-
age of patients ranging from 0 to 71% (Table I)
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may develop PTSD -after surgery- that common-
ly appears with sleep disturbances and recurrent
nightmares, diurnal flashbacks of the event, anxi-
ety and preoccupation with death. The syndrome
persists for longer than one month and even years
and causes clinically significant discomfort or
impairment in social functioning, problems in the
working area and in life needs. In some cases,
patients may require long term medical and psy-
chological treatment13,14. Severity and duration of
the traumatic event are the most important fac-
tors influencing the subsequent development of
PTSD15. It seems that intraoperative awareness is
followed by recall only if it has lasted more than
two minutes8,16. The symptoms of PTSD follow
the exposure to such abnormal traumatic factor
such as the feeling of a death threat. Characteris-
tic symptoms of PTSD involve re-experiencing
the event, persistent avoidance of stimuli associat-
ed to the trauma, numbing of general responsive-
ness or increased arousal. Sometimes patients can
show a dissociative state of variable duration.
When the subject is exposed to trigger events,
which resemble the traumatic one, often he/she
perceives an intense psychological discomfort. As
a consequence, the subject tries to avoid all of the
stimuli related to a traumatic event such as
thoughts, emotions or conversations. This behav-
iour can cause amnesia for a part of the event.
Frequently, immediately after the traumatic event,
a reduction of reactivity towards external environ-
ment, known as “psychic paralysis” or “emotional
anaesthesia” may appear. The subject may com-
plain of a strongly decreased involvement in
pleasant activities: he/she feels like an outsider to-
wards other people, feels a marked decrease of
ability to perceive emotions and shows a lowered
interest in future projects. Moreover, patients can
manifest persistent symptoms of anxiety or in-
creased arousal, which had been absent before the
trauma and may include exaggerated alertness or
strong response of alarm, difficulty in falling
asleep and in having an uninterrupted sleep due to
frequent nightmares. Some patients report irri-
tability or flaring up of anger and difficulty in
concentration or in performing simple tasks.

The aim of this review was to assess the preva-
lence of psychological sequelae including PTSD
after an awareness episode occurring during gen-
eral anaesthesia and analyze type and timing of
assessment used and patients’ complaints. Fur-
ther discussion then focused on relationship be-
tween implicit memory/dream recall, awareness
and PTSD, and legal implications.
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Methods
The literature search was conducted using

computerized databases including PUBMED,
The Cochrane Li-brary, and MEDLINE in order
to identify the relevant articles that have been
published until October 2012. Articles were re-
trieved using the following keywords: “aware-
ness” AND “anaesthesia” AND “post-traumatic
stress disorder”, and “intra-operative awareness”
AND “psychological sequelae”. Abstracts were
read thoroughly before complete articles were
obtained and the references from the relevant
publications were manually explored to ascertain
further potential articles. The search was restrict-
ed to studies that were published in English. In-
clusion criteria were: human adult subjects,
prevalence of PTSD and/or psychological se-
qualae. Observational studies and retrospective
analysis were not eliminated. Case reports/ case
series and review were not considered.

Results

Based on the initial search results, 55 titles and
abstract were examined. One additional publica-
tion were retrieved by hand search of the refer-
ences. 11 reports were rejected because they were
not relevant to our study focus. Of the remaining
44 articles, 37 did not met the inclusion criteria
(16 review article, 4 editorial, 6 case report, 1 non-
human study, 5 non-adult studies, 5 for lack of
PTDS or psychological sequelae description). In
the end, 7 publications were reviewed.

Outcome After Awareness: Psychological
sequelae and PTSD

Late psychological symptoms after awareness
were described in 196117. Since then, PTSD has
been defined and identified as a complication of
awareness. With the exclusion of case reports and
case series, more than half of the available studies
on patients suffering from PTSD due to awareness
are retrospective, and potential selection bias in
the investigated cohorts should be considered.

Prevalence and manifestation of PTSD in pa-
tients who have experienced awareness during
anaesthesia were examined in 7 studies (Table I).
Among 45 patients who had suffered from
awareness, Schwender et al18 identified 3 of them
who had developed PTSD resulting in the need
for medical treatment. 19 patients had other psy-
chiatric symptoms after having been awake dur-
ing operation. Nearly all of the 49% who had ex-

1733

Update on post-traumatic stress syndrome after anesthesia

C
o
m

p
la

in
ts

D
es

cr
ib

ed
Pa

ti
en

ts
Ty

p
e

Ti
m

in
g

Pa
ti

en
ts

w
it

h
PT

SD
d

u
ri

n
g

p
sy

ch
o
lo

g
ic

al
St

u
d

y
w

it
h

o
f

o
f

p
sy

ch
o
lo

g
ic

al
p
re

va
le

n
ce

,
aw

ar
en

es
s

se
q
u
el

ae
o
th

er
A

u
th

o
rs

Ye
ar

d
es

ig
n

aw
ar

en
es

s*
as

se
ss

m
en

t
as

se
ss

m
en

t*
*

se
q
u
el

ae
(N

)
N

(%
)

ep
is

o
d

es
th

an
PT

D
S

Sa
m

ue
ls

so
n

20
07

R
et

ro
sp

ec
tiv

e
46

St
ru

ct
ur

ed
N

S
15

1
(2

)
Pa

in
,a

cu
te

Sc
hi

zo
ph

re
ni

a,
et

al
In

te
rv

ie
w

em
ot

io
na

l
an

xi
et

y,
ch

ro
ni

c
re

ac
tio

ns
fe

ar
,n

ig
ht

m
ar

es
,

fl
as

hb
ac

ks
,

in
di

ff
er

en
ce

,
lo

ne
lin

es
s,

an
d

la
ck

of
co

nf
id

en
ce

in
fu

tu
re

lif
e

L
es

lie
et

al
20

10
Pr

os
pe

ct
iv

el
y

7
C

A
PS

5.
3

ye
ar

s
7

5
(7

1)
Pa

in
,i

na
bi

lit
y

to
N

S
pl

an
ne

d
(r

an
ge

,
m

ov
e,

te
rr

or
,

m
at

ch
ed

4.
3-

5.
7)

he
ar

in
g

ta
lk

in
g,

co
ho

rt
st

ud
y

in
ab

ili
ty

to
m

ov
e

Ta
b
le

I
(C

o
n

ti
n

u
ed

).
C

lin
ic

al
st

ud
ie

s
on

ps
yc

ho
lo

gi
ca

lc
on

se
qu

en
ce

s
of

aw
ar

en
es

s
du

ri
ng

an
ae

st
he

si
a.

*W
ho

un
de

rw
en

t
ps

yc
ho

lo
gi

ca
l

as
se

ss
m

en
t

(N
);

**
tim

e
fr

om
aw

ar
en

es
s

ep
is

od
e.

N
S

=
no

t
st

at
ed

;
SC

ID
-N

P
=

St
ru

ct
ur

ed
C

lin
ic

al
In

te
rv

ie
w

fo
r

D
SM

-I
II

-R
N

on
pa

tie
nt

ed
iti

on
;

SC
ID

-I
I

=
St

ru
ct

ur
ed

C
lin

ic
al

In
te

rv
ie

w
fo

r
D

SM
-I

II
-R

Pe
rs

on
al

ity
D

is
or

de
rs

;C
A

PS
=

C
lin

ic
ia

n
ad

m
in

is
te

re
d

PT
SD

Sc
al

e;
SE

Q
=

Su
rg

ic
al

E
xp

er
ie

nc
e

Q
ue

st
io

nn
ai

re
.



P. Aceto, V. Perilli, C. Lai, T. Sacco, P. Ancona, E. Gasperin, L. Sollazzi

tient had died, 2 patients could not be located,
and 6 patients declined to participate. Among the
9 patients (50% of the original cohort) who con-
sented to the follow-up interview, four had PTSD
that did not tend to decrease with time, and two
of those required medical therapy. Another 3 pa-
tients had some psychiatric problems that had be-
come less severe with time and were able to cope
with daily life.

Interestingly, in the report of Samuelsson et
al20, 2 female patients experienced serious mental
illness after awareness episode. The first had a
diagnosis of PTSD. She had been exposed to ex-
treme mental stress earlier in her life. The second
had a diagnosis of schizophrenia. The personality
was not investigated before anesthesia but the
finding was not explained by any mental symp-
toms that the authors were able to identify post-
hoc. Eventually, the Authors stated that, in both
cases, it is far from clear that their psychiatric di-
agnoses can be attributed to awareness episodes.
The criticism to this study could be considered
the lack of a validated instrument for psychiatric
assessment. Not by accident, the investigations
using not-standardized questionnaires were those
with lesser percentage of PTSD diagnosis (Table
I). However, in the work of Ranta et al14, neither
PTSD nor other severe psychological sequelae
were found although all diagnoses were carried
out according to strict Diagnostic and Statistical
Manual22 criteria by using the Structured Clinical
Interview for DSM-III-R (SCID-I and SCID-
II)23,24. The Symptom Checklist 90-Revised was
used to make the diagnostic structured interview
complete. Patients were also asked to complete
the Impact of Event Scale, a measure that index-
es symptoms which characterize posttraumatic
stress disorder (PTSD). The interview was done
immediately after operation or two weeks later
(first interview) and the patients were re-inter-
viewed at 2 and 6 months after surgery. Three of
the five patients with awareness had a history of
major depression and also had preoperative
symptoms of depression and anxiety. The mental
state of two depressive patients did not signifi-
cantly change after the operation, but one patient
was treated with antidepressant medication and
recovered. It is very difficult to establish if
awareness episode could have worsened their de-
pressive state14. Furthermore, patients with cer-
tain psychological profiles might be more prone
to experiencing awareness during general anes-
thesia. Further studies are needed to evaluate
these issues.

perienced anxiety and fear while awake during
surgery described their reaction as severe panic.
Pain, which in most of the cases was severe, was
reported by 25%.

Nine out of 16 patients with awareness suf-
fered from PTSD (56%), with a mean duration of
18 years (range, 3 months to 30 years) in the
study conducted by Osterman et al19 Most of the
patients complained of inability to communicate,
a feeling of helplessness, terror and pain.

Domino et al17, by studying 4,183 malpractice
claims, entered into the ASA Closed Claims Pro-
ject between 1961 and 1995, identified 79 cases
related to awareness. The majority of awareness
claims occurred in women younger than 60 years
of age ASA physical class I-II undergoing elec-
tive surgery. Female gender was significantly
overrepresented and constituted 77% of the
claims. 21% of the patients had experienced pain,
and 11% reported panic. Postoperative, tempo-
rary emotional distress was reported by 84%, and
10% had been assigned a diagnosis of PTSD17.

Many patients who become aware during
surgery report a variety of complaints. In a recent
study by Samuelsson et al20, auditory and tactile
perceptions were the most common (70% and
72% respectively), followed by feelings of help-
lessness, acute fear, panic and pain (56%, 58%,
43% and 46% respectively). Acute emotions such
as fear, panic and helplessness were the only fac-
tors during awareness that were significantly re-
lated to late psychological symptoms. Therefore,
although awareness seems to occur most fre-
quently in patients undergoing painful proce-
dures requiring light anaesthesia such as cardiac
surgery (1.1-1.5), major trauma (11-43%) or cae-
sarean section (0.4%)7, the most determinant for
late psychiatric symptoms after awareness
seemed not to be pain perception. Indeed, the
fractions of patients reporting pain and panic
were lower in the Domino et al study compared
to the Schwender et al18 and Osterman et al19,
while the risk for psychiatric symptoms after
awareness was higher. The Lennmarken et al re-
port21 was based on a previous cohort study in
which 18 awareness cases had been identified
among 11,785 consecutive patients given general
anesthesia. All 18 patients had been offered re-
peated information and supportive counseling
immediately after their awareness episodes, and
all of them stated that their psychiatric problems
had resolved within 3 weeks. The patients were
asked to take part in an interview, on average 27
months after the unfortunate anesthetic. One pa-
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Lastly, in the recent paper of Leslie et al25, in
which 5 of 7 awareness patients (71%) met crite-
ria for a diagnosis of PTSD, the Authors under-
lines the need to investigate post-traumatic disso-
ciation as it is to be expected that dissociative
symptoms, not formally assessed in their cohort,
could play a significant role in determining long-
term psychological disability. Two of five pa-
tients who developed PTDS reported their expe-
rience only at 30-day interview25.

Relationship Between Implicit Memory/
Dream Recall, Awareness and PTSD

Implicit memory (processing of auditory infor-
mation which conscious recall strategies are not
able to retrieve) can be demonstrated by letting
subjects do the actions which facilitate access to
unconscious memory traces. This facilitation of
task performance is known as priming26. Priming
effect and its neural correlated has been studied
during anaesthesia27,28.

Cognitive processing during anaesthesia in-
cludes any psychologically mediated response
which occurs during or after surgery and which
seems to be elicited by an intra-operative event.
For example, intra-operative suggestion may
cause specific behavioural responses. Intra-oper-
ative events may also be remembered implicitly
through “dream-like process” which has been de-
scribed as a subconscious state of awareness
characterized by vivid thoughts and images, usu-
ally with a strong affective component, related to
the external stimuli29.

Care should also be made to pinpoint dreams
which had occurred outside the general anaes-
thetic period such as those which happened in the
recovery room; many anaesthetised patients have
a distorted appreciation of time and place. This
might be called “pseudo-awareness”16.

In the report of Ranta et al14, two of the eight
patients with unpleasant intraoperative dreams
had possible awareness. None of the patients de-
veloped PTSD. To date, there are no dates sup-
porting the hypothesis that dream-like processes
could be implicated in PTSD occurrence. The
characteristics of the dream did not seems to be
relevant. However, a 40 year female patient, who
subsequently developed PTSD, described her in-
traoperative awareness episode such as a sensa-
tion of suffocation, paralysis and severe abdomi-
nal pain. Its desperation to escape after hearing
“gossip” and laughter and its belief she was dy-
ing were being intermittently interrupted by a
pleasant dream13.

How to Prevent PTSD After
Intraoperative awareness

If a patient complaints of awareness, a detailed
interview of the experiences should be obtained.
The “gold standard” for diagnosing PTSD, as
suggested by Leslie et al25, is a structured clinical
interview which should be performed by a psy-
chiatrist or clinical psychologist experienced in
the assessment and treatment of PTSD22. The
Clinician-Administered PTSD Scale has been de-
veloped and validated to be used by experienced
clinicians and thoroughly trained paraprofession-
als. It has the advantage of providing a continu-
ous severity measure for individual symptoms.

Patients should be reassured that the anaesthe-
siologist believes their account and sympathizes
with their suffering. Patient should be reassured
about non repetition of the same mishap with fu-
ture anaesthetics because the details will be in
the medical chart and will guide the anaesthesiol-
ogist managing subsequent anaesthetics. Patients
should be offered early psychological or psychi-
atric support to reduce the probability for them to
suffer from PTSD. It is also necessary to notify
surgeon, nurse, and hospital lawyer or physi-
cian’s insurer about the incident. Moreover, pa-
tients should be visited daily during the hospital
stay to look for and treat psychological sequelae.
After patients’ discharge frequent phone contacts
should be made to ensure the patients are fully
recovered.

Legal Implications
Cases of awareness represent between 1.9%

(ASA Closed Claims Analysis) to 12.2% (British
data) of claims against anesthesiologists for both
transient and late psychological symptoms.
Domino et al17 analysed claims from the ASA
Closed Claims Project Claims for awareness dur-
ing anaesthesia accounted for 2% of all claims.
This percenage was similar to rates of claims for
familiar complication after anaesthesia such as
aspiration pneumonia and myocardial infarction.
The amount of compensation in these cases was
$18,000, although the highest was $600,00017. It
is noteworthy that what are generally considered
to be the classic cues for light anesthesia were
absent in most cases: hypertension occurring in
15% of recall cases and tachycardia occurring in
7%. It is clear that awareness during anesthesia
can occur when an apparently adequate anesthet-
ic has been administered. In order to sustain a
case for malpractice against anesthesia person-
nel, it is necessary to demonstrate that the anes-
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thetic given deviated from the normal standard of
care and that the adverse consequences were a
result of that deviation.

Another important aspect to bear in mind is
that patients could simulate PTSD symptoms in
a dispute policy. For these reasons, the diagno-
sis of PTSD should always be confirmed by a
psychiatrist, able to rule out other pre-existing
conditions and establish the real existence of
the disease.

Conclusions

The frequency and severity of psychological
sequelae following awareness during anaesthesia
are key. There are cases that report anxious
symptoms only after two or three interviews. It
could be associated with a reaction of dissocia-
tion of some patients who, after recalling the
awareness episode, involuntarily masked their
hyper-arousal symptoms. Whenever an aware-
ness episode is suspected, a psychological as-
sessment with at least three interviews at 2-6 h,
2-36 h and 30 days must be performed in order to
collect both early and delayed retrieval of trau-
matic event. A dissociative state, due to aware-
ness episode, could hide the expression of reac-
tive symptoms. Previous studies used psycholog-
ical scales that lacked of assessment of dissocia-
tion. Investigating grading of dissociative state in
future studies is important, both for research pur-
poses and clinical intervention. Early detection of
clinical symptoms would allow psychiatrists to
choose a precocious intervention in order to in-
crease the efficacy of the psychotherapeutic or
medical treatment.
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