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Awareness and Recall during General Anesthesia

Facts and Feelings

N. Moerman, M.D.,* B. Bonke, Ph.D.,T J. Oosting, Ph.D.t

Background: Experiences of awareness and recall during
general anesthesia can be most distressing for patients. To
obtain relevant information, the authors systematically in-
terviewed patients in whom awareness during surgery had
occurred, and questioned them about their experiences.

Methods: Twenty-six patients, referred by colleagues, de-
scribed the facts and feelings they had experienced during
the period of awareness, and whether these had had any con-
sequences. Available anesthetic records were independently
judged by three experienced anesthesiologists for relevant
parameters.

Results: Auditory perception and the sensation of paralysis
were most frequently mentioned, followed by the sensation
of pain. Patients’ feelings were mostly related to anxiety,
panic, powerlessness, and helplessness. Eighteen patients
(70%) experienced unpleasant aftereffects, including sleep
disturbances, dreams and nightmares, and flashbacks and
anxiety during the day. Only nine patients (35%) had informed
their anesthesiologists about what had taken place. Twelve
anesthetic records were assessed. In three, the occurrence of
awareness had been indicated, while, in a fourth, it was noted
that an amnesic drug had been given at a moment of increased
blood pressure. Experienced anesthesiologists were unable to
reliably distinguish awareness cases from matched controls
when judging the records.

Conclusions: Details recalled from the period of awareness
correspond with data from the literature. The anesthesiolo-
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gist’s role in discussing, and dealing with, traumatic experi-
ences related to anesthesia may be of great importance. The
hand-written anesthetic record is of limited value in retro-
spectively explaining why awareness and recall have occurred.
(Key words: Anesthesia, general. Anesthesia-related posttrau-
matic stress-response. Anesthetic record. Awareness. Post-
operative care. Psychologic sequelae. Quality of anesthesia.
Recall.)

INFORMATION on what patients recall of events during
general anesthesia is based mostly on case reports. Since
an early account of awareness resulting from insufficient
anesthesia,' many case reports have appeared in the
literature. A large variety of anesthetic techniques have
been involved. In early reports, anesthesia consisted of
a mixture of nitrous oxide in oxygen, in combination
with a neuromuscular relaxant, with?>™* or without®*
supplementary opioids. More recently, cases have been
described in which volatile anesthetics, such as halo-
thane,”” or intravenous anesthetics, such as ket-
amine,'? high-dose fentanyl,''~'3 and propofol,'* were
used. Descriptions of personal experiences'>!¢ jllus-
trate clearly how distressing awareness and recall can
be. Most of these case reports relate the patient’s actual
experience, rather than aftereffects of awareness. Such
consequences of awareness and recall have been de-
scribed only on the basis of small series of patients.'”*

Thus far, the experiences of a more extensive series
of patients have only been reported by Evans.?! He
questioned 27 patients with recall after 28 general an-
esthetics, having selected his patients by advertising in
four British newspapers. Although Evans received many
responses, it is possible that his sample was biased by
a disproportionate number of “‘complainers.” To pre-
vent such a selection bias, we opted for a different
method of patient selection. The purpose of the current
study was to find out whether any common patterns
could be distinguished in patients experiencing aware-
ness and recall. We were not only interested in the
details patients recalled from the period of awareness,
but also whether this experience had had any conse-
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quences. Furthermore, we wanted to know whether
these experiences of awareness could, in retrospect,
be explained by data from the anesthetic records.

Materials and Methods

We wrote to all colleagues at the anesthesiology de-
partment of a large university hospital, requesting that
they refer all patients with experiences of awareness
and recall, regardless of when the experience had oc-
curred or where the anesthesia had taken place. After
explaining the purpose of the study to the referred pa-
tients, we first offered them the opportunity to talk
freely about their experiences. Next, they were inter-
viewed in a semistructured way. The topics discussed
were based on a list of questions described in table 1,
All interviews were conducted by the first author, and
most were audiotaped.

We also attempted to trace the anesthetic records,
and studied those we found for special details related
to the awareness period. Special attention was paid to
blood pressure and heart rate. These were considered
high if their respective values were >30 mmHg, or
>30 beats/min, greater than baseline (in accordance
with Evans’ PRST scale??).

To study the possibility that awareness cases can be
detected by inspection of the anesthetic records, we
selected from the hospital files for each awareness case
two similar cases in which no awareness had been re-
ported. These were chosen so as to match the cases on
the following: year of surgery (within a range of 5 yr),
age (within a range of 10 yr), gender, ASA physical
status, type and duration of surgery, anesthetic tech-
nique, duration of anesthesia, premedication, and tra-
cheal intubation. When complete matching was im-
possible, priorities were given to type/duration of
anesthesia and type/duration of surgery. The anesthetic
records of cases and matched controls were then pho-
tocopied, with relevant information (e.g., anesthesiol-
ogist’s name; special remarks noted on the record that
could reveal the occurrence of awareness, such as pa-
tient is awake’”) omitted. Three experienced anesthe-
siologists (years of experience as a qualified anesthe-
siologist: 10, 17, and 26, respectively) then rated all
anesthetic records, in random order, for the possibility
that awareness and recall might have taken place, on
a five-point rating scale, with 1 = “‘very unlikely” and
5 = ‘“‘very likely.” The raters were only informed that
the records contained “some” cases in which awareness
and recall had occurred. In a second stage, the same
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Table 1. Interview Questions

1. What did you notice: sounds, tactile sensations, visual
perception, pain, paralysis?

. Did you feel something in your mouth or throat?

. What went through your mind?

. Did you believe you were dreaming?

How long did it last?

Did you try to alert anyone?

. How was your preoperative mental state?

. Have there been any consequences?

. Did you inform the anesthesiologist/hospital staff?

. Have you changed your opinion about anesthesia?

COONOTAW®N

-

raters assessed all records once more, in groups of three
(one case, two matched controls, in random order)
with the instruction to identify the case in each set of
three records, i.e., a forced-choice situation., Lastly, in
a third stage, detailed information was given of what
cach patient with awareness had reported, and the raters
were again asked to identify the case in each group of
three records, in a similar fashion.

In comparing subgroups of patients, we used Fisher’s
exact test (two-sided)® for statistical analysis. Differ-
ences were considered significant if P values were be-
low 0.05. To assess the ability of each rater to classify
the patients in the correct groups, Cohen’s kappa was
used as an agreement measure.

Results

During a 20-month period, 31 patients were referred.
After an extensive inquiry, three patients were excluded
from the survey because their experiences could not
be accepted as awareness-cases during general anes-
thesia: two recalled events from the postoperative pe-
riod, and one had only received intravenous midazolam
without an anesthesiologist in attendance. Two other
patients were excluded because of incomplete data.
One of these (a 47-yr-old man) had awakened during
a combined epidural-general anesthesia, and had re-
sponded to verbal instructions. He left the hospital be-
fore he could be interviewed, and we were unable to
contact him thereafter. The second patient (a 20-yr-
old man) could also not be interviewed more exten-
sively. Although he had originally stated, on awakening,
that he had “‘heard everything,” he denied this a few
hours later.

The remaining 26 patients (8 men and 18 women)
were interviewed in depth. Details about patients and
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? = missing data.

* Time interval between anesthesia during which awareness occurred and interview.

+ Gender, age at moment of interview, weight, height, ASA physical status.

time interval between premedication and start of anesthesia, reaction to premedication as noted on anesthetic record (all premedicants given orally).

% Agent + dosage,

duration of anesthesia (patient 11 received nasal intubation,

induction dosage, propofol = = total dosage used for maintenance of anesthesia calculated retrospectively; time interval =

all others oral).

§ Propofol

€ HR? = heart rate > baseline + 30 beats/min; BP{ = systolic blood pressure > baseline + 30 mmHg; BP} = systolic blood pressure < 80 mmHg; “awareness” = awareness noted on the

anesthetic record.

** None = no manifest aftereffects in patient’s opinion.

11 Combined general and epidural anesthesia.

anesthetic records are presented in tables 2 and 3. The
mean age of patients was 39 yr (range 23-65 yr), and
the time interval between the awareness episode and
our interview varied from a few hours to 19 yr. The
mean age at the time of awareness was 35 yr (range
18-57 yr). The anesthesias during which awareness
had occurred had been administered for clinical elec-
tive surgery (n = 10), acute trauma surgery (n = 7),
day-case surgery (n = 5), and Cesarean sections
(n = 4).

The Interview

Question 1: What Did You Notice? The most fre-
quently recalled aspects of the period of awareness are
presented in table 4. Almost all patients had experi-
enced some auditory perception, recalling voices, mu-
sic, the sound of metal clattering, drilling, or other
sounds. Of those patients who had experienced a sen-
sation of paralysis, most (n = 20) mentioned the in-
ability to move their arms and legs first. Nine patients
experienced pain at the operation site, while one had
felt pain in his jaw, caused by his extreme efforts to
open his mouth and scream. Five patients reported
having felt the operation, without experiencing pain.
Visual perception was also recalled. One patient re-
ported having seen light, and six others stated that they
had been able to see people and surroundings.

Question 2: Did You Feel Something in Your
Mouth or Throat? Four patients mentioned the intu-
bation itself, while two others stated there had been
something in their mouths.

Question 3: What Went Through Your Mind?
Most patients (n = 24) recalled feelings of anxiety and
panic during the period of awareness, and almost one-
half (n = 12) recollected feelings of powerlessness or
helplessness. Patients reported feelings of suffocation
(n = 4), impending death (n = 4), a belief that they
were in coma (n = 2) or might not emerge from anes-
thesia (n = 2), and the frightening sensation that pain
might be experienced (n = 3). Some thought they had
been left alone or unattended (n = 4), or that an an-
esthetic mishap had occurred (n = 4).

Question 4: Did You Believe You Were Dream-
ing? Only one male patient thought, initially, that he
had been dreaming during the period of awareness, but
he later changed his opinion.

Question 5: How Long Did It Last? The estimation
of time was very difficult. Most patients reported that
they had found the experiences so overwhelming that
they were unable to estimate the exact length of time
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involved. Their answers varied from ‘‘a few scconds”
to “‘ten minutes.” Three patients were unable to give
any time indication at all.

Question 6: Did You Try to Alert Anyone? A fair
number of patients (n = 20) attempted to alert some-
one, but found it impossible to do so. Of the six patients
who did not even try, four found the period of aware-
ness too brief. One patient was concerned that some-
thing had gone wrong with the anesthetic; another did
not feel the need to warn because she was, after pre-
vious anesthetics, used to having dreams and “‘tunnel”’
experiences during anesthesia.

Question 7: How Was Your Mental State Before
the Operation? About their preoperative mental states,
11 patients stated they had been very anxious, while
12 reported they had not. Three patients either could
not remember or were not asked this question.

Question 8: Have There Been any Consequences?
Sixty-nine percent of the patients (n = 18) stated they
had experienced unpleasant aftereffects, and 42% (n
= 11) still subjectively suffered from these at the time
of the interview. The most frequently mentioned com-
plaints were: sleep disturbances (n = 8), dreams and
nightmares (n = 8), flashbacks (n = 4), and anxiety
during the day (n = 4). One patient developed a pho-
bia, and two others needed psychotherapeutic help.

Question 9: Did You Inform the Anesthesiolo-
gist/Hospital Staff? Almost 70% of the patients (n =
18) had tried to tell hospital staff what had happened
while they were still in the hospital. Only one-half of
these (n = 9) informed the anesthesiologist who had
administered the anesthesia. Three patients criticized
the anesthesiologist’s reaction as being careless and
denying. The remaining 17 patients had not informed
their anesthesiologists, mostly because they had not
seen him or her since the operation (n = 14). Six pa-
tients were confronted with disbelief or skepticism,
cither while in the hospital (n = 4) or with relatives
(n = 2).

Question 10: Have You Changed Your Opinion
About Anesthesia? Sixteen patients (62%) mentioned
that the awareness experience had changed their atti-
tude toward anesthesia. They said they had become
more afraid. Almost everyone stated that, should they
need another anesthesia, they would inform the anes-
thesiologist about what had happened.

In a post boc analysis, we divided the patients into
two groups, Z.e., those with and those without afteref-
fects (table 5). Although the percentage of patients
experiencing pain was not statistically greater than that
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in patients without pain, there was a trend (P = 0.10)
indicating a difference. Almost all patients with after-
effects had changed their opinions on anesthesia,
whereas no one in the group without aftereffects had
done so (P < 0.001). Preoperative anxiety, as stated
by the paticnt, did not differ between the two groups,
nor did the number of patients who had informed the
anesthesiologist or the hospital staff of their experience.

The Anesthetic Record

When we asked the colleagues who had been re-
sponsible for the anesthesia during which awareness
had occurred for anesthetic details, we met with a clear
reluctance to provide these data. Therefore, we re-
stricted our analysis of the anesthetic records to those
anesthetics administered in our own hospital.

Twelve anesthetic records could thus be reviewed,
and details are provided in table 2. Different types of
anesthetic techniques were used, varying from a vol-
atile anesthesia supplemented with different kinds of
anesthetic agents (n = 6) to total intravenous anesthesia
(n = 5) and a combined general-epidural anesthesia
(n = 1). Notes that the patient had been aware during
the anesthesia were found on three records. On a fourth
record (case #4), it was noted that 4 mg lorazepam
had been given intravenously at a moment of extremely
high blood pressure. It is very likely that the patient
was awake at that particular moment, but awareness
was not explicitly indicated on the record. Increases
in blood pressures and heart rates > 30 mmHg or >30
beats/min greater than baseline, respectively (score 2
on the PRST scale), were seen in five other records;
however, in the remaining three records, there were
no abnormalities, and blood pressure and heart rate
were in 2 normal range (PRST scores 0 or 1).

For the case-control comparison (see materials and
methods), seven anesthetic records of awareness cases
could be completely matched. In two cases, there was
a difference in one matching variable, and, in three
others, in two variables. To establish, in the first stage,
the number of correctly identified cases of awareness
for each rater, we considered all ratings 3, 4, or 5 (on
the five-point scale) as correct identifications in cases
of awareness, and as false positives in the matched con-
trols. Based on this criterion, our raters correctly iden-
tified 5, 3, and 2 awareness cases, but also scored 5,
3, and 2 false positives, respectively. Only one aware-
ness case (#1, table 2) was correctly identified by all
three raters, who stated that too few anesthetic drugs
had been given for the time period before the child
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Table 3. Awareness Cases without Known Anesthetic Details (n = 14) in Descending Order of Time Interval between
Awareness and Interview

Patient  Time Patient

No. Interval* Detallst Operation Experiences and Feelings during the Awareness Period Sequelae
1 19yr  Female Cholecystectomy At start of anesthesia heard command about arm to be held Sleep disturbances, nightmares, anxiety,
62 yr (elective) up, could not move arm, tried to warn but was unable to do flashbacks, physical sensations in head
s0, powerlessness, became angry and terrified, was In panic and arm for over 1 year, 4 fear of
and thought it went all wrong and that it would never stop anesthesia
2 12yr Male Lower extremity Noticed manipulating his leg, heard drilling sound, Felt urge to move, right after surgery, was
65 yr fracture conversation, and a beeping sound of the ECG machine, aggressive, pertinent dreams and sleep
(emergency) tried to warn but found this impossible, sensation of disturbances, phobia for intravenous drip,
complete paralysis, anxiety and extreme sense of 4 fear of anesthesia
powerlessness
3 tyr Female Cardiac valve Woke up suddenly, feeling intensive pain in the middle of her 4 fear of anesthesla, sleep disturbances
53 yr implantation chest, tried to move backwards and scream but was unable
(elective) to do so, terrified as if in a nightmare
4 9yr Female Cesarean section  Felt intense pain in, and heavy pulling on, her abdomen, heard ~ Anxious dreams for 2 yr, 4 fear of anesthesia
52 yr (emergency) voices,could not move, felt powerless, tried to warn but was

unable to do so, was frightened that she might suffer more
pain, reached a state of panic

5 8yr Female Sterilization Inability to breathe at start of anesthesia, felt like choking, None
41 yr (elective) panicked, thought she was dying, lasted too short to warn
anyone
6 8yr Female Fractured ankle Heard all kinds of sounds, did not know where she was, Still thinks about it every day, 4 fear of
26 yr (emergency) afraid they might still be operating on her, wanted to shout, anesthesia

was unable to move, afraid she might feel pain, panicked,
completely paralyzed but her mind was alert

7 6yr Female Lower extremity Felt being operated on her leg, much pain, heard music, could 4 fear of anesthesia
32yr fracture not move, unable to warn anyone, terrified, called it “a
(emergency) nightmare," imagined that it would never stop
8 3yr Male Incarcerated Heard surgeon talking about upcoming vacation, felt being None
41 yr umbilical hernia operated, no pain, could not move, heard somebody asking
(emergency) if he ““had really gone off to sleep," unable to warn anyone,

anxiety and powerlessness
9 25yr  Male Reostheosynthesis Awakened and felt intubation, heard talking, someone stated ~ None
30yr fracture lower they needed a different kind of tube, completely paralyzed,
leg (elective) unable to open eyes, talk, or breathe, tried to warn anyone
but was unable to do so, got very frightened, panicked, had
impression that something was going wrong
10 2yr Female Cesarean section  Felt how layers of tissue were cut, no pain, felt as if she had 4 fear of anesthesla
35 yr (emergency) "'a big potato in her throat, heard voices, recognized
midwife announcing the baby was a girl, heard beeps of the
ECG machine, terrified and powerless, found it very
threatening
1 11mo Male Lower extremity Felt and heard being manipulated on his leg, heard driling and  Pertinent dreams and sleep disturbances for
36 yr fracture tightening of screws, could see people, heard people talking about 4 mo, 4 fear of anesthesla
(elective) about his leg, tried to warn anyone but was unable to do so,
completely paralyzed, unable to open mouth, pain in his
jaws, afraid to feel more pain, panicked, thought he might
never get out of it and might become comatose
12 10mo Female Arthroscopy knee  Felt something being inserted into her mouth, saw movements  Sleep disturbances for a few weeks, 4 fear

31yr (day surgery) in front of her face, just for a few seconds, heard someone of anesthesia
asking: “‘can we start?," afrald she might be conscious of
everything
13 8 mo Female Excislonal blopsy ~ Heard voices, felt incision and pain, could not talk, move, or Sleep disturbances for mare than 6 mo,
43 yr breast tumor warn anyone, got terrified, feared pain and powerlessness, anxious dreams, fear of being alone (for a
(elective) panicked few days), anxiety during the day, physical

sensations: pain and a tense feeling in
upper legs, need for psychotherapeutic

help, ¢ fear of anesthesia
14 25mo Male Hemorrholdectomy  Felt increasing pain until pain was unbearable, heard voices,  Anxious dreams, 4 fear of anesthesla, anger

28 yr (day surgery) someone said he was waking up, wanted to warn anyone toward anesthesiologist and hospital
but was unable to do so, unable to talk, powerless, could
not move or open his eyes, got frightened, imagined there
had been an anesthetic failure, thought they were not being
watchful

* Time interval between anesthesia during which awareness occurred and interview.
1 Age at moment of interview.
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Table 4. Patients’ Recollections (n = 26)

N °/o
Sounds 23 89
Paralysis 22 85
Pain 10 39
Visual perception 7 27
Intubation or tube 6 23
Feeling the operation without pain 5 19
Anxiety, panic 24 92
Helplessness, powerlessness 12 46
Aftereffects 18 69

was born. To assess the extent to which the raters were
able to classify the anesthetic records as awareness cases
or not, we calculated the agreement between their
scores and the actual case-control distribution (12
cases, 24 controls). The kappas, for each rater, were
0.22, 0.14, and 0.10, respectively, which represent
very poor agreement.

When, in the second stage, the forced-choice method
was used, in which the judges were asked to identify
the awareness case in each set of three records (ie.,
one awareness case and two matched controls), they
identified 4, 2, and 7 cases. In the third stage, with
additional detailed information, the first two raters
changed their opinions in a few instances, which re-
sulted in a total of 5 and 4 correctly identified cases;
however, our third rater did not do so. When guessing,
probability of successful identification of the awareness
case, in each set of three records, was %5, with an ex-
pected value of the number of correctly identified cases
of 4. There was some evidence that the results of the
third rater were better than could be expected by
chance alone (P = 0.07, based on 7 or more successes
in 12 trials; P = 5, binomial distribution).

With regard to the more objective parameters in the
anesthetic record, increases in blood pressure (>30
mmHg) and heart rate (>30 beats/min) were observed
in 67% of the awareness cases and in 21% of the
matched controls (P = 0.01).

Discussion

There are several similarities between our data and
those of Evans.?! First, the topics our patients recalled
from the time of awareness closely corresponded with
his data. In both series, the two most frequently men-
tioned complaints were: (1) having been able to hear,
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and (2) sensations of weakness or paralysis, followed
by pain. Second, the rarely documented and little-
known experience of visual perception was reported
with approximately the same frequency. Third, the
mean age at the time of awareness, the male:female
ratio, and even the numbers of Cesarean sections were
similar. This adds to the validity of the reported find-
ings, particularly as we used a very different strategy
for patient selection from that adopted by Evans.

A high percentage of patients had suffered aftereffects.
Their symptoms correspond with those reported in the
literature.'7-2%2425 Gleep disturbances, dreams and
nightmares, and flashbacks and anxiety during the day
were most frequently mentioned. Why some people
experience aftereffects and others do not cannot be
explained from our data. It is worth mentioning, how-
ever, that one-half of the patients with aftereffects re-
called pain, but only one of the patients without after-
effects did so (table 5). This latter patient found a ra-
tional explanation for the occurrence: his happiness at
having survived a car accident had simply eclipsed the
sensations he recalled from the period of awareness
during his prolonged operation.

Evans®' also pointed out the significance of experi-
encing pain. Although he did not specifically ask about
any aftereffects, he did inquire whether the events had
upsct the patients. Of the 21 patients in his sample
who found the experience distressing, 20 had expe-
rienced pain or discomfort; this was only the case in 2
out of 6 patients who did not consider the events dis-
tressing. Undoubtedly, other factors also play a role in
the development of emotional disturbances after an
awareness (:xp(:ricnce.Z("27 However, both our data and
those of Evans®' may indicate that the experience of

Table 5. Differences between Patients with and without
Aftereffects (n = 26)

Aftereffects
Yes No Fisher's Exact

(n=18) (n=28) Test

N % N % P
Male 4 22 4 50 0.17
Female 14 78 4 50 —
Experienced pain 9 50 1 125 0.10
Changed opinion 16 90 O 0 <0.001
Preoperative anxiety* 9 583 2 33 >0.50
Informed hospital staff 12 67 6 75 >0.50
Informed anesthesiologist 6 33 3 375 >0.50

* Data from three patients are missing.
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pain is an important differential factor between those
who do and those who do not experience uncomfort-
able aftereffects.

Some authors emphasize the significance of preop-
erative anxiety in relation to awareness and its psycho-
logic consequences.?® Furthermore, premedication
may influence the incidence of awareness.? We, there-
fore, included in our interview the question about the
preoperative mental state. In the current study, the re-
ported preoperative anxiety did not differ between the
groups with and without aftereffects. It should be
noted, however, that we determined preoperative anx-
iety retrospectively, based on the patients’ own assess-
ments.

The actual awakening during an anesthetic does not
seem to be the most distressing experience for patients.
Some stated that it had not disturbed them as such, but
when they found themsclves ‘“‘unable to move their
arms and legs or open their mouths,”” without being
able to communicate, this resulted in great anxiety and
panic. Furthermore, the inability to interpret what was
going on, and the sensation that ‘‘something must be
completely wrong,” contributed to the anxiety. Some
patients reported fears of impending death, but others
denied such feelings and said that they had been far
more concerned about experiencing pain.

There is a widespread belief that meaningful words
and remarks are recalled easier than neutral sounds,
and have a greater impact on the patient.>*=** Qur pa-
tients very clearly recalled remarks that had been in-
sulting and emotionally distressing. Some of the com-
ments about unexpected findings during the operation
and remarks on the patient’s body weight or size were
recalled verbatim. In fact, some patients reported that
they had tried to remember specific details, as best as
they could, to be able to prove the validity of their
remembrances afterward. The attentiveness to emo-
tionally threatening remarks is maintained during the
perioperative period, as illustrated below in the ac-
count of one of the three patients who were excluded
from this survey. Their reports could not be accepted
as cases of awareness and recall during general anes-
thesia, but some remarks are, nevertheless, worth men-
tioning. One awoke in the operating theater after the
procedure was over, and heard remarks that he consid-
ered insulting. He interpreted the fact that he was able
to hear these remarks as signs of insufficient anesthesia.
The experiences of a second patient took place during
the intensive care period following the operation. His
arms had been restrained, and not being able to move
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or communicate made him extremely anxious, and re-
sulted in recall of traumatic wartime memories that
had been suppressed for 40 yr. The third patient ex-
perienced a great deal of pain during a rectal proce-
dure. It turned out that only midazolam had been given
intravenously, without any anesthesiologist in atten-
dance.

All three patients were very distressed by their ex-
periences and all claimed to have “‘awakened during a
general anesthesia,” for which they blamed the anes-
thesiologist. This illustrates the fact that traumatic ex-
periences related to anesthesia may arise either during
the anesthesia itself, or during the perioperative phase.
Furthermore, it is clear that it is often impossible for
patients to distinguish between the periods before and
after the anesthesia and the anesthesia itself. The story
of the third patient illustrates that the effect of sedative
drugs may be interpreted by the patient as regular anes-
thesia, simply because these drugs produce sleep and
amnesia. To reveal, and possibly correct, misconcep-
tions, patients who report recall from general anes-
thesia must be interviewed with accuracy and atten-
tion.>"3°

A remarkable finding is the low percentage of patients
who informed their anesthesiologists about what had
happened. Anesthesiologists may well ask themselves
whether they really know what happens to their pa-
tients. Most patients in the current study were collected
with the help of colleagues who were confronted with
their stories during the standard preoperative screening
procedure. After we had invited the patients to partic-
ipate in the study, we were surprised to note that they
were all quite eager to talk about their experiences.
Furthermore, although we emphasized the purpose of
the study, Z.e., a survey of experiences, all patients were
grateful for the opportunity to talk. This emphasizes
the anesthesiologist’s role in discussing traumatic an-
esthetic experiences and, where possible, providing
relief. It also stresses the importance of asking about
previous anesthetic experiences. The value of the
“preoperative visit” by the anesthesiologist is beyond
dispute. A postanesthetic visit has, however, not yet
become the norm in all countries.

Routinely asking about anesthetic experiences should
be an integral part of proper anesthetic care, especially
if unfavorable aftereffects are to be detected. Asking
for anesthetic experiences not only reveals the opinion
of patients,“’ but, while doing so, patients in need
of psychologic help can be identified at an early
stage.
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When the data from the anesthetic records are re-
viewed (table 2), the question may arise whether cer-
tain drugs, or combinations of drugs, result in more
problems than others. Neuromuscular relaxants were
used as part of all of the anesthetics for which we could
find records, and 85% of patients complained of sen-
sations of weakness and paralysis. The sensation of
weakness and paralysis causes a great amount of anxiety,
and the inability to move and alert anyone may lead to
panic. In our survey of 12 records, propofol was used
for maintenance of anesthesia in 6 cases. As stated in
the introduction, awareness and recall have been re-
ported in anesthesias with various types of anesthetic
agents, but, until now, only one well documented case
report had been published in which propofol had been
used during a total intravenous anesthetic technique.'?
It is also interesting to note that only three patients in
our survey were adequately sedated after premedica-
tion.

Special attention has to be paid to case #4 (table 2).
At a moment of increased systolic blood pressure (190
mmHg), 4 mg lorazepam was administered intrave-
nously. It is possible that the patient was, at this par-
ticular moment, awake. Perhaps this illustrates that a
drug with a known anterograde amnesic action does
not necessarily cause retrograde amnesia.

From the data related to the assessment of the anes-
thetic records for the likelihood of awareness, we con-
clude that the current results do not justify the notion
that anesthesiologists are able to correctly identify an
awareness case by judging the anesthetic record. This
is even more remarkable if one considers the differences
between cases and controls in the objective parameters
of blood pressure and heart rate (67% vs. 21%), un-
derscoring, once again, the importance of a careful
check of these parameters at all times. On the other
hand, a handwritten anesthetic record may not always
be a reliable reflection of the period of anesthesia. This
is clearly illustrated by a study of Cook et a/.,>” in which
substantial differences between handwritten recordings
of blood pressure and those derived from automatic
blood-pressure devices were found. Personal motives
in the anesthesiologist may cause such discrepancies,
as shown by Galletly et al.,*® who carried out a confi-
dential survey among 325 anesthesiologists and found
that 55% of the respondents acknowledged that, on
occasion, they deliberately wrote down incorrect data.
Therefore, it seems very difficult, or even impossible,
to retrospectively confirm a period of awareness, based
on these parameters from a handwritten anesthetic re-
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cord only. Although blood pressure and heart rate are
cornerstones of anesthesiologic practice, the data from
our survey confirm that the handwritten recording of
anesthesia is of limited value to retrospectively explain
why awareness and recall have occurred.

The authors wish to thank their colleagues of the department of
ancesthesiology at the Academic Medical Center, University of Am-
sterdam, for referring their patients; Dr. T.J. Boulogne-Abraham, for
her continuous supportive help; and Drs. J. Hoekstra, T. Porcelijn,
and LL. Sih, for their assistance and expertise in assessing the anes-
thetic records.
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