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Outcome after awareness with explicit recall

R. SanDpIN

Abstract : Between 0.1% and 0.2% of surgical patients
given general anesthesia remember having been aware
during the procedure. Not all, but some of these patients
have experienced pain, anxiety or both while being
aware. In addition, there is arisk for developing anxiety
symptoms. These symptoms can constitute a posttrau-
matic stress syndrome or parts thereof. The anxiety
symptoms may be transient, but can persist in some
patients. The majority of available studies on suffering
due to awareness are retrospective, and potentia selec-
tion bias in the studied cohorts should be considered
when the likelihood for negative experiences of aware-
ness are discussed.
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INTRODUCTION

Three large cohort studies from different parts
of the world (e.g. Sweden, Austraia, and USA)
have demonstrated an incidence of awareness with
explicit recall after generad anesthesia (“aware-
ness’) of 0.1-0.2% (1-3). These results applies to
patients without any monitoring of evoked poten-
tials or EEG, even if another group of BIS
(Bispectral index) monitored patients wereincluded
in the study by SeseL et al. (3). Two recent studies,
one historically controlled in a general surgical set-
ting (4), and one randomized in a population con-
sidered as being at increased risk for awareness (5),
both found a reduced risk for awareness by approx-
imately 80% when BIS was used to guide the con-
duction of anesthesia. The current incidence of
awareness is only 10% or less of what it used to be
when the first incidence study was done almost
50 years ago (6).

Even if the incidence of awareness is low, the
annual number of patients experiencing awareness
is quite high due to the fact that approximately 7%
of the populations in severa countries require sur-
gery every year. The Joint Commission for Accredi-
tation of Health Care Organizations (JACHO) in the
UsS, in a Sentinel Alert in 2004, estimated the annu-
a number of awareness casesin the US to between
20,000 and 40,000 (7). Even if some persons think

that this estimate is somewhat exaggerated, a con-
siderable number of patients have recollections
from their surgery.

Based on available, relevant investigations, the
Sentinel Alert issued by JACHO (7) aso stated that
up to 50% of awareness cases may suffer, not only
from pain and panic while surgery is going on, but
also from potentially long standing psychological
sequel after anesthesia. Persisting psychological ill-
ness after awareness may fulfill the criteria of the
posttraumatic stress disorder (PTSD) or be restrict-
ed to any of theisolated symptoms contained in this
diagnosis.

PTSD

The term PTSD was used for the first time in
1980. It originates from non-medical situations such
as war experiences, severe accidents or violent
crime. It has been estimated that one-third of the
more than 100,000 persons directly witnessing the
events on September 11 have, or will develop
PTSD (8). This syndrome can be elicited by a trau-
matic event with a severity comparable to threat to
life. The ensuing disorder comprise three key fea
tures; 1. Reexperiencing, either involuntary while
awake or as distressing, repetitive nightmares,
2. Avoidance, meaning that things or situations asso-
ciated with the initial eliciting event are avoided.
Thisisassociated with a defect emotional life called
“numbing”, and 3. Hyperarousal which may include
sleep disturbances, irritability, and an increased star-
tle response. Finaly, a diagnosis of PTSD requires
that the symptoms have persisted for at least
1 month. It is suggested that the neuroanatomic
basis for PTSD resides in the hippocampus and
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amygdala, structures associated with memory and
emotional reaction. Lifetime prevalence of PTSD
has been estimated to 8% (9). Among risk factors
are the pre-existing psychiatric state, the initial
emotional response, and poor social support.
Treatment of PTSD includes creating an atmos-
phere of safety and trust. Additional interventions
include cognitive behavior therapy, and eye move-
ment desensitization. Pharmacological treatment by
sel ective serotonin uptake inhibitors may relieve the
three main clinical features reexperiencing, avoid-
ance and hyperarousal. Most persons exposed to
acute, severe, emotionally charged stress who
develop PTSD recover naturaly leaving less than
25% to have chronic symptoms (9).

PaiN, panic AND PTSD RELATED TO AWARENESS IN DIF-
FERENT STUDIES

Apart from case reports about outcome after
awareness there are at least 6 studies which are fre-
quently cited (10-15), and thereis also anot yet pub-
lished article which provide useful information (16).

In 1984 Evans put an advertisement in four
daily papers asking patients having experienced
awareness to respond (10). Among the 33 respons-
es, 27 were considered adequately documented.
The awareness experiences dated back a median of
18 years before the investigation, and the average
age of the patients for the time of the complication
was 35 (4-54) years. Pain was experienced by 41%
of the patients and 78% reported fear or panic
(Fig. 1). Whereas Evans did not report on late psy-
chiatric problems, 41% of the patients considered
awareness to be the worst experience of their life.

In addition to data on immediate pain and
panic, detailed data on psychiatric problems after
awareness was given in 1993 by MoermAN, BoNKE
and OostinG (11). The 26 patients included in this
study were identified by asking the colleagues at
the anaesthesiology department of a large universi-
ty hospital to refer patients known to have suffered
from awareness previously. The time between the
awareness episode and the interview ranged from
hours to 19 years, and the patients were on average
39 (23-65) years old at the time for awareness.
MoermAN et al. found that 69% of their patients had
experienced unpleasant psychiatric effects after
awareness, and 42% still suffered from such symp-
toms at the time for the interview (Fig. 1). One of
their patients developed a phobia, and two others
needed psychotherapy. 39% of the patients had
experienced pain and 92% reported anxiety or panic
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Fig. 1. — Immediate suffering from pain, immediate anxiety

and late psychiatric symptoms after awareness. Data are from
the references 10-16. It should be noted that the definitions for
reporting late symptoms vary in the different studies. The inci-
dence of PTSD is reported as 56% by Osterman (13), 10% by
Dowmino (14), 7% by ScHweNDER, and 2% by SamueLsson (16).

(Fig. 1). From their own results, and also by look-
ing into the data presented earlier by Evans (10),
Moerman considered pain to be a possible predictor
for late psychiatric symptoms. They aso mention
the possible importance of being aware while
unable to move (85%) as a significant contribution
to anxiety, and hence, to psychiatric symptoms. No
estimate of PTSD according to definition was
reported.

Among 45 patients who had suffered from
awareness ScHweNper et al. identified 3 patients
who had developed PTSD and required medical
treatment (12). Another 19 patients had any psychi-
atric symptom after having been aware. Nearly all
of the 49% who had experienced anxiety and fear
while awake during surgery described their reaction
as severe panic (Fig. 1). Pain, in most cases severe,
was reported by 25% (Fig. 1). The patients investi-
gated by ScHweNDer et al. were recruited both by
the use of advertisement (like Evans) and by refer-
ra (like MoermAN). The psychiatric symptoms
among patients included by the use of advertise-
ment lasted significantly longer compared to those
identified by referral. The authors considered that
inclusion of persons responding to an advertisement
might result in selection bias due to a disproportion-
ate number of “complainers’, i.e. persons with a
strong interest in their own medical history.

OstermaNn €t al. used both advertising and
referral to recruit 16 patients who had experienced
awareness, on average 18 years earlier (13). Pain
and anxiety were not systematically reported but
seems to have been experienced by most of the
patients. An incidence of PTSD of 56% was report-
ed abeit the authors comment that the study sample
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may not have been representative, and arecommen-
dation to use prospective study designs in subse-
quent studies was given.

However, another retrospective approach to
recruit patients for determining the degree of imme-
diate and delayed suffering related to awareness
was used in astudy by Domino et al. (14). By study-
ing 4,183 malpractice claims entered into the ASA
Closed Claims Project between 1961 and 1995, 79
cases related to awareness were identified. Female
gender was significantly overrepresented and con-
stituted 77% of the claims. The cases had occurred
between 1961 and 1995. 21% of the patients had
experienced pain, and 11% reported panic.
Postoperative, temporary emotional distress was
reported by 84%, and a 10% had been assigned a
diagnosis of PTSD. The fractions of patients report-
ing pain and panic were lower in this study com-
pared to the previously mentioned 3 studies, while
the risk for psychiatric symptoms after awareness
was higher. Methodological issues and potential
sources of bias are extensively discussed in the
paper.

The only prospective study so far was pub-
lished by LENNMARKEN €t al. in 2002 (15). It was
based on a previous cohort study in whichl8 aware-
ness cases had been identified among 11,785 con-
secutive patients given general anesthesia (1). All
18 patients had been offered repeated information
and supportive counseling immediately after their
awareness episodes, and all patients stated within 3
weeks that all their psychiatric problems had
resolved. In the follow up study by Lennmarken, all
18 patients were asked to participate in an inter-
view, on average 27 months after the unfortunate
anesthetic (15). One patient had died, 2 patients
could not be located, and 6 patients declined to par-
ticipate. Among the 9 patients (50% of the original
cohort) who consented to the follow-up interview,
four had significant persisting psychiatric problems
that did not tend to decrease with time, and two of
those required medical therapy. Another 3 patients
had some psychiatric problems that had become
less severe with time and were possible to cope with
indaily life. Thus, in this study, a conservative esti-
mate of the incidence of late psychiatric symptoms
is 39%, whereas in the worst case, if only the nine
consenting patients are considered, thisincidenceis
78%. Two of the patients with persisting symptoms
conveyed that avoidance was the reason for them to
falsely claim that they had recovered soon after
awareness.

In an oral presentation at the ASA meeting in
Atlanta 2005, SamueLsson described another

method for inclusion of patients having experienced
awareness (16). 2681 consecutive patients sched-
uled for GA were interviewed for awareness during
previous anesthesia. 46 patients were evaluated
after excluding 33 cases which were considered not
to have been aware or had been operated under
regional anesthesia. Among the patients who had
been aware during general anesthesia, 43% had
experienced pain, and 65% described an acute emo-
tional reaction. 33% experienced late symptoms,
but the severity seemed less intense compared to
that in previous studies. Only one patient who had
suffered multiple non-medical traumatic events in
addition to having been aware during surgery had a
diagnosis of PTSD.

INTERPRETATION OF AVAILABLE DATA

Methods for inclusion, definitions for report-
ing pain, anxiety, and late psychiatric symptoms
differ in available studies of patients experiencing
awareness during general anesthesia. The most con-
sistent finding across different studies seems to be
the fraction of patients, 20-40%, who have been in
pain during surgery. The risk for experiencing any
late psychiatric problems ranges between 33% and
84%. The only truly prospective study in this field
found late psychiatric symptoms in 39% of
patients (15). However, the interpretation of this
result is difficult since only 9 of the original 18
awareness cases could be enrolled in the follow up
interview. A worst case scenario from this study, if
the 9 interviewed patients who could be located and
agreed to the interview are representative for al 18
initial awareness cases, the incidence of late psychi-
atric symptoms would be 78%. The fraction of
patients fulfilling the PTSD criteria ranges notably
between 2% in the yet unpublished study by
SAMUELSsON (16) to 56% in Osterman’s study. This
wide variety may, at least in part be due to method-
ological reasons which is acknowledged by
OsTERMAN. MoOERMAN €t al. assumed that advertis-
ing for patients with previous experience of aware-
ness might cause selection bias, and, therefore, they
recruited their patients by referral (11). Among
their patients 70% suffered unpleasant aftereffects,
but the fraction of patients fulfilling the PTSD cri-
teria was not given. ScHweNnDER €t al. explored the
assumption that referral might recruit a dispropor-
tionate number of “complainers’ further. They used
both referral and advertising to recruit patients and
found a significantly longer duration of delayed
psychiatric symptoms among the patients recruited
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by advertising (12). Clearly, the 79 patients in the
US who had been filing a closed claim due to
awareness between 1961 and 1995 are not the only
patients who have been aware during this 34-year
period. Therefore, the potential for selection bias
shown by ScHwenber may apply aso to the 10%
incidence of PTSD identified by Domino (14). Two
of the three PTSD cases in Schwenders study were
recruited by advertising. Thus, the incidence of
PTSD among their patients recruited by referral
was 5%. Samuelsson identified only one patient
with PTSD among 46 awareness cases, and this
patients sequel was not necessarily caused by
awareness only (16). The method for inclusion in
Samuelssons study may have contributed to the
seemingly less grave mental outcome in this, com-
pared to severa previous studies.

Taken together, assessing available results and
taking methodological considerations into account
it seems like 20-40% of awareness patients experi-
ence pain, and approximately twice as many suffer
from anxiety or panic during wakefulness. It iseven
more difficult to estimate the risk for late anxiety
symptoms which, however, appears to be around
50%, while the risk for long standing PTSD proba-
bly is below 10%.

CoNcLUSION

Albeit available studies cannot provide an
exact prevalence of pain and anxiety/panic among
patients suffering from awareness during general
anesthesia, it is clear that a considerable fraction of
these patients are in severe distress while awake
during surgery. In addition, there is a considerable
risk for ensuing anxiety symptoms after awareness,
either fulfilling the diagnostic criteria of the post-
traumatic stress syndrome or parts thereof. Even if,
due to methodological reasons, the risk for long
standing anxiety symptoms may be somewhat over-
estimated if available retrospective study results are
uncritically adopted, this complicationisreal, and it
may change future life for the affected individual.
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