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Summary: Investigation of a series of 150 obstetric
patients, the majority undergoing caesarean section,

showed the expected figure of 2% with factual recall.
There was, however, a 17-3% occurrence of unpleasant
recall-associated in 10 cases (6.6% of the total) with
recall of pain. There was a negative correlation between
the giving of a narcotic within six hours of the operation
and the occurrence of unpleasant recall. Several other
aetiological factors-age, parity, preoperative emotional
tension, ventilation, nitrous oxide wash-out with oxygen,
and nitrous oxide concentration-were investigated and
no relation was found between them and unpleasant recall.
It is suggested, therefore, that premedication still has an
important function in light anaesthesia, using muscle
relaxants, to prevent any form of unpleasant operative
awareness.

Introduction

The problem of awareness during operation has been with us
since the beginning of anaesthesia, and has been accentuated
during the past 25 years, following the introduction of muscle
relaxants combined with light anaesthesia (Parkhouse, 1960;
Lancet, 1968). This paper presents a prospective study of these
problems and suggestions for prevention and further study.

Method

The patients studied were those considered to be especially
at risk of being aware because of light anaesthesia and lack
of sedation-namely, obstetric patients anaesthetized at or near
term in the Royal Infirmary of Edinburgh. The anaesthetists
varied from consultants to registrars, but their technique was
fairly standardized, being similar to that described by Hamer
Hodges et al. (1959).
A cyclostyled form was completed by each anaesthetist, giving

details of preoperative emotional state, premedication including
sedation given during labour, anaesthetic drugs and dosage, gas
flows and concentration of inhalational agents when used, the
duration of nitrous oxide wash-out if performed, and any
variation on the basic technique such as the administration of
intravenous analgesics.
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During the operation any evidence of awareness was recorded
in the three periods (a) before delivery, (b) during nitrous oxide
wash-out, and (c) after delivery of the child. The criteria
used to assess possible awareness were opening of the eyes and
limb movements.
The degree of recovery from anaesthesia on leaving the

theatre was noted and the patient was then visited twice-on
the first occasion within a few hours of the anaesthetic, and
secondly within 36 hours. The first visit was usually carried
out by the administering anaesthetist and the second by one of
us. At both interviews the same questionary was used-
namely: (1) What was the last thing you remember before
going to sleep ? (2) What was the next thing you were aware
of ? (3) Did you dream ? (4) Did you feel any pain before
you woke up ? (5) When did you first feel pain ? (6) Would
you object to a similar anaesthetic again ?
The second interview was more searching and was used

to separate recall of true dreams from the vague recollections
of the immediate post-anaesthetic period.

In all cases where the recollection suggested factual recall,
the patient's story was carefully compared with that of the
obstetrician and with that of the anaesthetist present during the
anaesthetic.

Results

A total of 150 unselected cases were investigated in the
manner, described. Three patients recalled facts from the
anaesthetic period, and 46 recalled some form of dream
sequence. Ten patients experienced pain during anaesthesia,
two of these also had factual recall, while seven had dreams.

TABLE I.-Occurrence of Fact, Pain, and Dream Recall in 150 Patients

Occurrences Patients

Dreams

Operation +

a .

Sections:
Elective .. 3 7 12 12 34 26 35 61
Emergency 0 '3 8 10 21 19 56 75'

Forceps.. 0 0 0 1 1 1 7 8
Tubllgaton 0 0 3 0 3 3 2 5

Manual removal 0 0 0 0 0 0 1 1

Total .. 3 10 23 23 59 49 101 150
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The occurrence of factual recall, recall of pain, and recollection
of dreams in relation to the type of operation is shown in
Table 1.

Reports of Factual Recall

Case 1

A para-1 aged 37, booked for repeat caesarean section, was

reported as being calm before operation, and was premedicated with
0.6 mg. of atropine only. Induction of anaesthesia was with thio-
pentone 250 mg., suxamethonium 200 mg. being given to allow
intubation. Intermittent suxamethonium was given intravenously
thereafter until delivery and she was ventilated on a semiclosed
circuit with absorber, nitrous oxide 3 L./min. and oxygen 1 1./min.
being used for a few minutes until the desaturated nature of the
blood in the wound caused the operator to ask the anaesthetist to
improve the oxygenation. As no cause was found for the de-
saturation the inspired oxygen concentration was increased to be-
tween 50 and 100% until delivery was completed (induction-delivery
interval 20 minutes). During this period she opened her eyes and
appeared to the anaesthetist to be awake. After delivery anaesthesia
was maintained by oxygen (0 5 l./min.) and cyclopropane (0 1 l./
min.) in a closed circuit, breathing being spontaneous. At the time
of leaving the theatre she was awake and orientated.
At the first interview she said she had heard the obstetrician

talking during the operation. On further inquiry later, she insisted
that she had heard him talking but could not understand how,
having seen him preparing to scrub for the operation, before she was

anaesthetized, the tone of his voice and what he was saying were
as if he were instructing someone and not himself operating. She
could not remember any particulars from his speech, but she was
sure he was giving directions. When questioned later the obstet-
rician agreed that he had not, in fact, carried out the operation but
had throughout given verbal instructions to his junior colleague.
At no time did this patient feel pain or discomfort, the experience

was not distressing, and-she had no visual recollection.
Comment.-The evidence for accepting this as factual recall

depends on our acceptance of the patient's disbelief of her own

recollection of the conversation she overheard. She had no

reason to expect that the obstetrician would not himself be
operating, and his appearance, dressed for theatre and scrubbing
as if to operate, was, to her, incompatible with his not having
performed the operation. It would therefore appear that this
patient, apparently intubated with some difficulty, judging
from the large dose of suxamethonium used for this purpose,

and exposed to a high concentration, 50 to 100% of oxygen for
the better part of 20 minutes, was at least able to appreciate
the tone and quality of conversation in her environment during
anaesthesia. She was not upset by the experience and would
not object to a similar anaesthetic in the future.

Case 2

This patient, a para-l aged 20, was booked for a repeat caesarean

section. Her emotional state before induction was reported as tense

and agitated. She was premedicated with 0-6 mg. of atropine
intramuscularly, and induction was carried out with thiopentone
250 mg. and suxamethonium 75 mg. She was then ventilated
mechanically with nitrous oxide 2 1./min. and oxygen 1 1./min.
in a semiclosed circuit with absorber throughout the operation,
relaxation being obtained by D-tubocurarine (45 mg. total dose).
Nitrous oxide wash-out was not used. For a short period between
the effects of suxamethonium and of the D-tubocurarine the patient
exhibited some limb movements, her only evidence of awareness.

On leaving the theatre she was asleep but rousable.
At the first interview she was confused and reported only that

she had experienced some pain during the anaesthesia. At the
second interview she said that she had heard voices-she named
the operator and said that he appeared to be talking to two or

three other people. In addition, she was conscious of something
in her mouth, indicating an object in the right corner pulling on
her cheek, and of pain associated with the sensation of a hand turning
something in her abdomen. Furthermore, she had felt a hand
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pressing on her shoulder and recalled someone opening her eye.
From the beginning she maintained this was not dreaming.
Comment.-The evidence in this case suggests recall of a

variety of sensations attributable to both operator and anaes-
thetist during the anaesthetic. This experience was sufficiently
distressing for her to wish to avoid a similar anaesthetic in the
future in spite of one previous uneventful anaesthetic for a

similar operation.

Case 3

A 29-year-old primigravida was selected for caesarean section be-
cause of congenital spondylolisthesis. She was reported as being
tense and agitated preoperatively and had been on oral pheno-
barbitone for a mild anxiety state for some time previously. Induc-
tion was difficult, a dose of 250 mg. of thiopentone being insuffi-
cient to produce sleep. A further 100 mg. of thiopentone was
given together with 50 mg. of suxamethonium for intubation. She
was ventilated mechanically with nitrous oxide 4 L/min. and oxygen
2 1./min. in a semiclosed circuit, intermittent suxamethonium (200
mg. total) being used for relaxation. Nitrous oxide wash-out was

not used. After delivery anaesthesia was continued with the same

agents augmented by intravenous diamorphine 2 5 mg. given twice.
Before delivery she moved her limbs, but there was no other
evidence of wakefulness.

Questioning was carried out only once, by one of us three days
after the operation. Her first recollection after thiopentone was the
sound of voices, the clatter of metal, and the appearance of white
figures. She had no recall of intubation or journey from anaes-

thetic-room to theatre. She was aware of an inability to move and
communicate, and was terrified by this and by a terrible pain in her
abdomen. After what seemed a very long time her head whirled
and she lost " consciousness " for a spell before once more experi-
encing the same series of sensations.
Comment.-In this case the difficulty in assessing the evi-

dence lies in differentiating sensory impressions gained in the
immediate postoperative period from those felt during anaes-

thesia itself. The administration, however, of two 2-5-mg.
doses of diamorphine after delivery probably excludes the pos-
sibility that such pain as the patient experienced occurred either
in the post-delivery or the immediate post-anaesthetic period.
This patient had had many previous anaesthetics for non-
obstetrical operations with no unpleasant effects; the experience
of this anaesthetic, however, was so horrible that she pleaded
that future anaesthetics should be different.

Dreams

All other recollections from the time of anaesthesia are classi-
fied as dreams, as none of them could be reasonably associated
with any events of the operation. The total number of patients
dreaming was 46. This group was subdivided into pleasant
dreams (23 cases) and unpleasant dreams (23 cases) according
to the patient's subjective impression. The occurrence of pain
during the dream was invariably associated with distress, and
these dreams are all included in the unpleasant group.

As the group of three patients with factual recall was too

small to allow statistical analysis, and as they form a natural
group with those having unpleasant dreams or feeling pain
(see Discussion), these we grouped together as those showing
" unpleasant recall."
Tables II to VII show the distribution of this group with

respect to the patient's age, parity, preoperative emotional state,
maximum oxygen concentration for any part of the operation,
and ventilation during operation. Analysis of these tables

shows no statistical relationship between these factors and un-
pleasant recall. Table VIII shows the distribution of tun-
pleasant recall in the two groups-those who received 75 % or

more nitrous oxide and those who at any time during their
anaesthetic received less than 75 %. This shows a greater

proportion of unpleasant recall in the latter group (about 21°/

1 February 1969 Caesarean Section-Wilson and Turner

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.5639.280 on 1 F
ebruary 1969. D

ow
nloaded from

 

http://www.bmj.com/


compared with 9% in the group receiving 75% nitrous oxide.
Statistical analysis, however, shows that the difference between
the two groups is no greater than would occur by chance.
Table IX shows distribution of cases having a narcotic within
six hours of operation and exhibiting unpleasant recall. Stati-
stical analysis of the figures in this table, using the correction
of Yates and the x2 test, shows a significant difference in the
occurrence of unpleasant recall in the group of patients who
had some form of preoperative narcotic sedation compared with
the group without it. The degree of probability (P) was less
than 0-05.

TABLE II.-Distribution of Unpleasant Recall by Age Grouping

Age of Unpleasant No Unpleasant Total
Patient Recall Recall

17-20 1 (10%) 9 10
21-29 13 (16-2%) 67 80
30-43 12 (20%) 48 60

Total .. 26 (17-3%) 124 150

Figures in parentheses represent unpleasant recall as percentage of total patients
in each group total.

Because of the low number of patients in the 17-20 age group statistical analysis
is impossible.

TABLE III.-Distribution of Unpleasant Recall by Parity Grouping

Parity at Unpleasant No Unpleasant Total
Operation Recall Recall

0 11 (15-4%) 60 71
1 7 (20 0%) 28 35

2 or more 8 (18-1%) 36 44

Total .. 26 (17-3%) 124 150

Figures in parentheses represent percentage of unpleasant recall in each group
total.

TABLE IV.-Occurrence of Unpleasant Recall in Primigravidae of 30
Years or More Compared with Others

Unpleasant No Unpleasant
Recall Recall

Total
Patients

Primigravidae of
30 years or over 4 (16-6%) 20 24

Others .. .. 22 (17-4%) 104 126

Total .. 26 (17-3%) 124 150

Figures in parentheses represent percentage of unpleasant recall in each group
total.

-fABLE V.-Occurrence of Unpleasant Recall Among Those Patients
Showing Preoperative Emotional Tension

Unpleasant No
Recall Unpleasant Total

Recall

Preoperative tension .. .. 11(21-1%) 41 52
No preoperative tension 15 (15-2%) 83 98

Total .26 (17-3%) 124 150

Figures in parentheses represent percentage occurrence of unpleasant recall in
each group total.

Analysis shows no statistical difference between these two groups. x2 = 0-454,
P >0-5.

TABLE VI.-Distribution of Unpleasant Recall in Terms of Maximum
Oxygen Concentration in Inspired Gases. Duration of Administration

of 100% Ranged from 0.5 to 4 (mean 1.8) Minutes

Oxygen Unpleasant No Unpleasant Total
Concentration Recall Recall

100%, mean duration 1-8 minutes 10 (19 6%) 41 51
50-100% 1 (14-2%) 6 7
Less than 50% .15(16-3%) 77 92

Total .26 (17-3%) 124 150

Figures in parentheses represent unpleasant recall as a percentage of the group
total.

In the group receiving 100% oxygen, 10 patients received it for more than 2
minutes (mean 2-6 minutes), and in this group three (30%) showed unpleasant
recall.
Comparing the two groups-100% oxygen, mean duration 1-8 minutes, and

maximum oxygen less than 50%-statistical analysis shows X2= 0-072, P > 0-7-
therefore there is no significant difference in occurrence of unpleasant recall in
these two groups.

BURSs
MEDICAL JOURNAL

TABLE VII.-Occurrence of Unpleasant Recall In Three Groups of
Patients Receiving I.P.P.V.

Ventilation Unpleasant No Unpleasant TotalRecall Recall

More than 15 1./min. 5 (31-2%) 11 16
Less than 15 I./min. 12 (15-7%) 64 76
Not recorded .9 (15-5%) 49 58

Total .26 (17-3%) 124 150

Figures in parentheses represent occurrence of unpleasant recall as percentage of
each group total.
The incidence of unpleasant recall in group receiving more than 15 I./min. is

higher than average and higher than might be expected from previous work (Robinson
and Gray, 1961), but the numbers in the groups are too small to allow the application
of the Z' test.

TABLE VIII.-Occurrence of Unpleasant Recall in Two Groups of
Patients-Those Receiving More than 75% Nitrous Oxide and Those

Receiving Less

Nitrous Oxide Unpleasant No Unpleasant Total
in Mixture Recall Recall

75% or more .4 (8 8%) 41 45
Less than 75% .22 (20 9%) 83 105

Total .26 (17-3%) 124 159

Figures in parentheses represent unpleasant recall as percentage of group total.
Analysis shows no statistical difference between these two groups. x2=2-412

P>0.1.

TABLE IX.-Relationship Between Occurrence of Unpleasant Recall and
Preoperative Narcotic Medication

Narcotics Unpleasant No Unpleasant Total
or Not Recall Recall

Narcotic within 6 hours .. 1 (3.1%) 31 32
No narcotic within 6 hours 25 (21-1%) 93 118

Total .26 (17-3%) 124 150

Figures in parentheses represent occurrence of unpleasant recall as percentage of
total in each group.

Analysis shows a significant reduction in incidence of unpleasant recall in group
of patients receiving narcotics within six hours of operation. x2 = 4-91, P <0-05.

Discuion
Our original intention had been simply to investigate the

occurrence of factual recall from the period of anaesthesia in
obstetric patients. The type of anaesthesia used in operative
obstetrics falling naturally into three periods offered scope for
study of possible aetiological factors involved in awareness.
These subdivisions of the anaesthetic period were: (a) pre-
delivery, utilizing light nitrous-oxide/oxygen anaesthesia with
relaxation; (b) the period of some minutes during uterine
incision when 100% oxygen was sometimes administered, effec-
ting nitrous oxide wash-out; and (c) the post-delivery period
when adjuncts such as intravenous narcotics, trichlorethylene,
and cyclopropane might have been given.
The occurrence of recall of facts can be established by ques-

tioning patients and checking the information thus obtained
against the evidence of the obstetrician and the anaesthetist. The
assessment of dreaming related to anaesthesia is very difficult,
as is that of pain occurring at this time. Following the guid-
ance of previous work in this field (Hutchinson, 1961), we
obtained all dream content and then proceeded to subdivide the
dreams by the patient's subjective impressions into pleasant
and unpleasant. This latter group contained all those patients
who experienced pain and who had distressing psychological
recollections. Many of these unpleasant dreams were, like
those experienced by patients investigated by Bergstrom and
Bernstein (1968), exemplified by a rotating sensation, an in-
ability to recover from anaesthesia, and associations with death
or the meaning of the creation.
As Lambrechts and Parkhouse (1961) found, it is very diffi-

cult to delineate the area of true dreaming during anaesthesia
from the confused recollection of the " twilight " phase of
recovery from anaesthesia. By using the two-interview system
as advocated by Rosen (1959) it is possible to compare the
recollections we obtained in the early interview with those
obtained in a more rational fashion 24 to 36 hours later, when

282 1 February 1969 Caesarean Section-Wilson and Turner
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the effects of anaesthetics and narcotics have become minimal.
It was also possible, by comparison of the accounts given at
the two interviews, to reject material obviously added by the
imaginative, though in this series there was extremely little
difference in the material presented.
The occurrence of factual recall in this series, 3 out of 150

(2%), compares with the .esults obtained by previous authors
(Hartridge and Wilson, 1963; Crawford, 1965). Apart from
these three patients there was a larger group who had some
form of recollection such as pain or dreams distressing to them.
It was found that invariably these patients requested a modified
anaesthetic in future. Our investigation made no use of
hypnotic recall such as was employed by Levinson (1965), but
in the light of his experience and that of others one must
regard with anxiety any distressing experience a patient recalls
from an anaesthetic when full unconsciousness is to be ex-
pected. For this reason the group of patients comprising
those with factual recall, those with pain, and those having
unpleasant dreams were grouped together and termed "un-
pleasant recall." This larger group of patients (totalling 26),
all of whom experienced some psychic disturbances, would have
benefited, in our opinion, from prevention or blocking of their
recollections. The distribution of this group as presented in
the results shows no correlation with age or parity or even with
elderly primiparity or emotional tension. The maximum
oxygen tension given for any part of the operation also failed
to affect this distribution-even when 100% oxygen was given
for longer than two minutes. Robinson and Gray (1961) found
hyperventilation to have analgesic properties, but in our series
there is no correlation between the degree of ventilation and the
suppression of pain or other unpleasant recall (Table VII).
Measurements of Paco2 were not made in this series, but a
recent study of this factor in similar situations by our colleague
(D. P. Scott, personal communication, 1968) suggests that it is
difficult to lower Paco2 by more than 10 mm. Hg during
operative obstetrical anaesthesia by means of mechanical
ventilation.

It may be of some significance, however, that all three patients
who experienced factual recall were in the group who received
less than 15 I./min. ventilation, although these figures are too
small for statistical examination.
When the effect of nitrous oxide concentration is considered

we find that in 10% of those receiving 75% nitrous oxide un-
pleasant recall occurred, while of those receiving less than 75 %,
19% had unpleasant recall. The figures, though not of stati-
stical significance when analysed, confirm the accepted concept
that with greater anaesthetic concentration the chances of full
unawareness are also greater.
Most patients in the series were induced with thiopentone

250 mg. (range 100 to 500 mg.). No relationship between
the dose administered and unpleasant recall could be
established.
Table I shows that there were almost equal numbers of elec-

tive and emergency sections performed, with a disproportionate
occurrence of recall in the elective group-34 out of 61 com-
pared with 21 out of 75 in the emergency section group.
Investigation of these two groups showed that all the elective
sections had received no opiate sedation whereas a large num-
ber of the emergency group had had this type of preoperative
sedation. This suggested further investigation into the effect
of premedication on unpleasant recall. Table IX shows the
distribution of unpleasant recall in the two groups-those
receiving an opiate within six hours and those not receiving an
opiate in this period before operation. That the exhibition of

preoperative sedation can have a marked effect in reducing
unpleasant recall is confirmed by these figures and their statis-
tical analysis.

Conclusions

From the results obtained in this series factors such as pre-
operative tension, age, parity, nitrous oxide wash-out by 100%
oxygen even for two to four minutes, and the proportion of
nitrous oxide used throughout the anaesthetic, play little part
in the aetiology of unpleasant recall of operative awareness. It
would appear, however, that opiate premedication is of con-
siderable efficacy in preventing the recall of such material during
relaxant anaesthesia utilizing nitrous oxide and oxygen alone.
It has been suggested (Mendelsohn et al., 1960) that patients
recalling operative experiences, even on by-pass, are in no way
distressed; and Parkhouse (1960), among others, has main-
tained that pain is not a feature of this recall. The results of
this inquiry do not confirm either of those findings, and all the
unpleasant recall which did occur ought to be prevented-it
should surely be our objective to provide not only a still and
uncomplaining patient during anaesthesia but also one who
regards the past experience with no displeasure and the future
anaesthetic with no apprehension.
We would therefore suggest that potent premedication still

has a part to play in all patients undergoing a nitrous-oxide/
oxygen relaxant type of anaesthesia, and that the time has
certainly not yet come for the abandonment of this practice
(Dundee, 1965). In that group, including the obstetric patient,
for whom opiate premedication cannot be advised, the recent
work by Inglis and Barrow (1965), Haslett and Dundee (1968),
Kyles (1968), and Gordon and Turner (1969) on the use of
the benzodiazepine drugs in premedication may offer the solu-
tion. It is our intention to investigate this specific group of
drugs in the obstetric patient in the future.

We wish to thank Dr. D. B. Scott for his invaluable advice, and
our colleagues of the Department of Anaesthetics, the Royal In-
firmary of Edinburgh, for their helpful co-operation.
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