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Abstract

Failure of general anesthesia to render a patient insensate, termed “awareness,” is estimated to affect between 40,000 and 140,000
patients in the US each year. This study investigated the occurrence of post-traumatic stress disorder (PTSD) in subjects who reported a past
episode of intraoperative awareness. We inquired about intraoperative and postoperative experiences and studied the relationship between
various surgical experiences and currently meeting the diagnosis of PTSD. Sixteen postawareness subjects and 10 postgeneral anesthesia
controls completed the Clinician Administered PTSD Scale (CAPS), a standardized clinical rating scale for PTSD, and a questionnaire about
peri-operative experiences. Nine of 16 subjects (56.3%), a mean of 17.9 postoperative years, and no controls met diagnostic criteria for
current PTSD (X*= 8.6, df = 1, P<.01). Common intraoperative experiences included an inability to communicate, helplessness, terror,
and pain. Postawareness patients had significant postoperative distress related to feeling unable to communicate, unsafe, terrified, abandoned
and betrayed. Perioperative dissociative experiences predicted having current PTSD. Being conscious during surgery is a traumatic event
that may result in developing chronic PTSD. Further studies should include prospective designs of prevalence and long-term psychological,
social, and overall health effects, and ways of preventing and treating awareness-induced PTSD. © 2001 Elsevier Science Inc. All rights

reserved.

1. Introduction plaints following awareness during anesthesia that can be

understood as symptoms of posttraumatic stress disorder

The discovery of anesthesia led to advances in the sur-
gical treatment of disease by eliminating the horror and pain
of surgical procedures. Failure of general anesthesia to ren-
der a patient insensate, termed “awareness,” has been rec-
ognized since early in the development of anesthesia [1-3].
Current estimates of awareness during general anesthesia
range from 0.2% to 0.7% [4,5] or between 40,000 to
140,000 of the 20 million general anesthesia patients each
year in the United States [6].

A relatively small number of studies [7-11] and case
reports [1,3,12-17] describe a variety of psychiatric com-
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(PTSD). However, none have investigated if these patients
met formal diagnostic criteria for PTSD.

PTSD may develop following a traumatic event and is
characterized by three symptom complexes: 1) re-experienc-
ing, 2) avoidance, and 3) physiological hyperarousal [18].
Patients who suffered awareness during anesthesia [1,3,
7-17] have been described as recalling fragments of their
surgery in nightmares and flashbacks in which they re-
experience paralysis, suffocation, pain, or conversations be-
tween surgical personnel. Postawareness patients have been
reported to avoid hospitals, doctors, television programs
with hospital themes, and even going to sleep. Commonly
reported hyperarousal symptoms include easy startle, hy-
pervigilance, and irritability.

In the early 1960s, Meyer and Blacher [7] described a
“traumatic neurosis” as a consequence of being conscious
during surgery. They noted that their postawareness patients
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were no longer alert and affable, but were suffering a “fro-
zen immobility,” expressionless, mute, and staring, indif-
ferent to and unaware of their surroundings. This state
gradually abated as patients spoke of recalling vivid frag-
ments of the operative process. The authors identified partial
or intermittent unconsciousness while subjected to surgery
and bereft of all motor power as the cause of the traumatic
neurosis.

Blacher [13], in 1975, described six case studies of a “trau-
matic neurosis” following awareness during anesthesia. His
patients complained of nightmares, generalized anxiety, irrita-
bility, and a preoccupation with death. They were reported to
have a rapid resolution of symptoms following acknowledge-
ment that the patient was indeed awake during surgery, but
there was no long-term follow-up to determine the stability of
either the post-traumatic symptoms or the improvement after
the acknowledgement of what had happened. Following this
case report, it became a common clinically accepted belief that
patients who were conscious during surgery did not suffer
significant long-term consequences.

Nearly 20 years later, Moerman, Bonke, and Oosting [8]
interviewed 18 women and 8 men about the psychological
consequences of awareness during anesthesia and about
their intraoperative experiences. Subjects were interviewed
from a few hours after surgery to 19 years later. No stan-
dardized assessment tools were used. Subjects were only
asked, “Did you suffer any consequences?”

Eighteen patients (70%) reported at least one unpleasant
aftereffect. These included sleep disturbances, dreams and
nightmares, flashbacks, daytime anxiety, and a fear of an-
esthesia. Intraoperative pain during surgery predicted hav-
ing a postoperative psychological complaint. The most
commonly reported intraoperative experience was being in
a state of panic. Subjects also endorsed hearing sounds or
voices, paralysis, helplessness, pain, visual images of light
and of surgical personnel, suffocation and sense of impend-
ing death. Subjects reported believing they had been left
alone or unattended, or that an anesthetic accident had
occurred. Twenty of the 26 subjects attempted to signal the
surgical team, but found it impossible to communicate.
Following surgery, 18 patients informed hospital staff that
they had been awake during surgery.

As part of the Moerman et al. study [8], experienced
anesthesiologists performed chart reviews of 12 cases and
24 matched controls. Using routine clinical parameters for
awareness during anesthesia [elevated blood pressure (>30
mmHg) or heart rate (>30 beats/min) over baseline in
accordance with Evan’s PRST scale], anesthesiologists
were unable to reliably distinguish subjects and controls.

Schwender et al. [9], using a similar study design, inter-
viewed 30 women and 15 men, a mean of 9.6 years (range
0.1-30 years) after surgery. Twenty-two (49%) endorsed at
least one unpleasant aftereffect, such as sleep disturbance,
fear of anesthesia, and nightmares whereas three subjects
reported needing psychiatric treatment for PTSD.

All subjects reported hearing intraoperative sounds or

conversations. Other common experiences were having
pain, being touched, fear, visual perceptions, and feeling
helpless. Sixty-nine percent attempted to alert the surgical

90% reported being awake during surgery to their physician,
nurse, or to a family member. Subjects reporting psychiatric
sequelae had significantly more helplessness and severe
panic while awake during their surgical procedure.

Ranta et al. [6], in a prospective study of 2612 surgical
patients, reported that 19 (0.7%) experienced awareness
under anesthesia. Nurses interviewed patients in the recov-
ery room to assess for intraoperative recall. Five patients
were immediately identified as having experienced aware-
ness and enrolled for psychiatric assessment. None of these
subjects met diagnostic criteria for PTSD; one subject re-
ported an exacerbation of a pre-existing depressive disorder.
A retrospective chart review identified an additional four-
teen patients with documented evidence of awareness (in-
terruption of anesthesia, movement). These patients did not
report an awareness experience or were noted to be inco-
herent in the recovery room and were lost to follow-up. The
low rate of enrollment limits the usefulness of this data.

The current study is the first to use a validated structured
clinical interview for PTSD. We sought 1) to investigate
whether patients who had experienced awareness under
anesthesia currently met formal diagnostic criteria for
PTSD, 2) to assess intraoperative experiences of subjects,
and 3) to compare postoperative experiences of postaware-
ness subjects and postanesthesia surgical controls and 4) to
determine if any intraoperative or postoperative experiences
predicted having current PTSD.

2. Methods
2.1. Setting

Interviews were conducted at Boston University Medical
Center, a large urban academic medical center, the Trauma
Center, and in community settings. Community settings
were necessary because many potential subjects cancelled
as they faced the prospect of visiting a hospital.

2.2. Subjects

Sixteen subjects were recruited from advertisements in
newspapers, fliers in hospitals, self-referred following print
and television news stories, or referred by an anesthesiolo-
gist. Subjects were men and women 18 years of age or older
who had prior surgery under general anesthesia and reported
experiencing awareness under anesthesia. Three subjects
were younger than 18 at the time of the surgery. The type of
anesthesia was verified by medical record or report from the
subject’s anesthesiologist, if available, or by patient’s de-
tailed description of intubation or extubation. Because re-
view of the medical record is an invalid indicator of aware-
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ness under anesthesia [9], the patient’s detailed descriptions
of intraoperative experiences, such as feeling the incision,
experiencing intubation, or describing intraoperative events,
were used to determine whether the enhmm Avmnenced
awareness under anesthesia.

Ten controls, men and women 18 years or older, re-
sponded to advertisements seeking postgeneral anesthesia
patients. Although nearly all controls had both recent and
remote surgery, they were unable to provide detailed mem-
ories of remote surgery, in contrast to the study subjects
who reported vivid detailed memories of their remote sur-
gical experiences. This is consistent with the literature that
shows that while nontraumatic memories degrade over time,
memory for traumatic events remain vivid [19,20]. Thus,
controls were queried about recent general anesthesia sur-
gical experiences and were age matched to cases. Although
this may have selected for a higher potential postsurgical
stress in controls, it provided for a control population with
detailed memories of their surgical experience.

Study subjects and controls were excluded if it could not
be established that a general anesthesia was used, if he or
she were involved in litigation or receiving disability relat-
ing to his or her surgery or awareness experience. Other
exclusion factors included psychosis, active substance
abuse, history of self-mutilation, or suicide risk. Patients
who met inclusion criteria were seen for an initial interview
where written informed consent was obtained and demo-
graphic information, a surgical history, and trauma history
were collected.

2.3. Instruments

Subjects and controls were administered the Clinician
Administered PTSD Scale (CAPS) [21] by trained inter-
viewers. The CAPS, a validated structured clinical inter-
view, is targeted to a specific event, which meets DSM-IV
stressor criterion [experiencing a threat to one’s body integ-
rity and responding with helplessness or terror [18]). The
CAPS assesses the frequency and intensity of 17 core and 8
associated symptoms of PTSD, as well as, a level of func-
tional impairment. CAPS scores range from 0-136 with
scores of 45 or above meeting DSM-1V diagnostic criteria
with symptoms of moderate severity [21].

In this study, the CAPS was targeted to the most stressful
aspect of surgery for subjects and controls. All subjects
reported that the awareness event was the most stressful
aspect while controls addressed the life-threatening nature
of the diagnosis or illness. Life threatening illnesses, such as
cancer, may meet the stressor criterion, and have been
reported to cause PTSD [22-26). Subjects were asked about
symptoms such as nightmares, flashbacks of their surgery,
and avoidance of further contact with hospitals or doctors.

Subjects and controls completed the Surgical Experience
Questionnaire (SEQ) a self-report measure developed for
this study to assess the nature of the intraoperative experi-
ences (subjects only) and postoperative (subjects and con-

trols) experiences in the first postoperative month (Avail-
able from JE Osterman). The SEQ is based on a Likert scale
from O (not at all) to 4 (extremely) and assesses the paticnt's
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and beliefs.
2.4. Data analysis

Data were analyzed by using two-tailed ¢ tests and Chi
squares to assess difference in the characteristics of the
comparison groups. Significance was set with a p value of
<.05. Pearson correlations were used to determine the re-
lationship between intraoperative and postoperative experi-
ences and a current diagnosis of PTSD.

3. Results

Table 1 summarizes the demographic data, surgical ex-
periences, and CAPS scores of subjects and controls. Sub-
jects (N=16) and controls (N=10) did not differ signifi-
cantly by gender or mean age, but did significantly differ in
the number of years since surgery (17.9 for subjects vs. 1.4
for controls; {{24}=-4.07, P<.001) and therefore, age at
the time of surgery (30.7 for subjects vs. 52.5 for controls
(t[24] = 3.98 P=.001).

Subjects had significantly higher current PTSD symptom
severity than controls, as indicated by mean current total
CAPS scores of 52.2 (SD=30.1) and 2.8 (SD=4.9), respec-
tively (1[24]=3.98, P=.001). Based on the CAPS 45 or
above, 9 of 16 (56.3%) of subjects and none of the controls
met diagnostic criteria for PTSD with functional impair-
ment (X°=8.6, df=1, P<.01).

The most common intraoperative experience (Table 2)
was being unable to communicate, for which all subjects
scored 4 (extremely). Other common and intense intraoper-
ative experiences included helplessness, terror, feeling un-
safe, fear of pain, pain, paralysis, that he or she could not
longer mentally escape, feeling abandoned and betrayed by
his or her doctors and nurses.

A comparison of postoperative experiences reveal that
subjects reported significantly more postoperative distress
than controls (see Table 2). The most common and intense
experiences reaching significance were feeling unsafe and
helplessness, followed by feeling abandoned by his or her
doctors and nurses, feeling betrayed by his or her doctors
and nurses, terror, and an inability to communicate.

Mean intraoperative and postoperative experiences were
compared between subjects with and without current PTSD
with three factors reaching significance. Intraoperative ex-
periences “that you left your body at some point” (P<.045)
and “that at some point you could mentally escape from
what was happening to you” (P<<.008) as well as the post-
operative feeling “that you left your body at some point”
(P<.049) were significant predictors of developing chronic
PTSD.
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Subjects

Current age*/
aender*

genager

Type of surgery

Postoperative

VYaarck*®
Yéars

Current
O ADC

CATS

score***

Intraoperative experiences

Controls
I
2
3

38/female

39/female

68/female

46/male

40/female

29/male

48/female

46/female

43/male

55/Female

55/female

Sl/female

S1/female

55/female

42/female

62/female

61/male
36/male
48/female

Partial abdominal hysterectomy

Removal of cardiac tumor

Laminectomy

Herniorraphy

Laparoscopic tubal ligation

Inadvertent administration of

pancuronium

Appendectomy

Hemorrhoidectomy

Spinal fusion

Cesarean Section

Scar revision/abdominal hemnia

Radical mastectomy

Cesarean Section (extubated
prematurely)

Laparoscopic gynecologic

Laparoscopic gynecologic

Cesarean section

Prostectomy for prostate cancer

Excision of spinal cord tumor

Colon resection/rule out colon
cancer

.25

31

38

32

22

22

23

23

12

36

—

96

92

81

77

75

73

67

65

57

41

29

27

19

11

Felt paralyzed, helpless, terror, trapped,
burning/cutting pain, desperate to escape,
heard talking and beeping noises.

Felt cutting, pressure of surgeon’s hand,
moderate pain, felt abandoned and
betrayed, wanted to escape, petrified,
heard talking and beeping noises.

Felt paralyzed, tried desperately to move,
felt scraping, pain in back and down
leg, heard laughter, talking, scraping/
clinking noises.

Felt suffocation, being intubated, panic,
terror, helpless, unable o escape,
abandoned, betrayed.

Felt suffocation, paralysis, severe
abdominal pain, desperate to escape,
heard “gossip” and laughter, believed
she was dying, intermittently escaped
into a pleasant dream.

Felt progressive paralysis, terror, thought
would die, felt intubation, pain, tongue
sliced, heard panic in doctor’s voices,
tried to tell them he was dying.

Felt paralysis, abdominal pain, helpless.
abandoned, fear of pain, heard talking.

Felt cutting and tearing pain, humiliated,
violated, helpless, terror, abandoned,
betrayed, heard talking.

Felt pain in hip (site of bone harvest) and
neck, paralysis, terror, desperate to
escape, heard talking.

Felt skin being cut, felt unsafe, terror,
paralysis, heard talking and laughing.
Felt paralysis, terror, burning pain, unable
to breathe, felt intubation, thought was

dying, heard talking.

Precise, localized, intense pain, agony,
terror, shock, felt self being cut open,
felt abandoned and betrayed, helpless,
heard talking.

Felt she was dying, couldn’t breathe, heard
doctors comment on her blue color of her
nails, heard their panic, felt terror,
helpless.

Felt twisting of her “stomach,”
suffocation, terror, heard mumbling
“she’s aware”

Felt mild pain for a few seconds,
anesthesiologist talking to her, telling
her they knew she was awake and
would help, felt she had no control but
trusted her doctors.

Felt restrained, helpless, felt unsafe, felt
her doctors did not care, gurgling noises
and talking.

N/A
N/A
N/A

(continued on next page)












