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THE USE OF KETAMINE HYDROCHLOR[DE (Keta- 
lar, C1-58) in adult anaesthetic practice has been 
limited by emergence reactions, ~-s Ketamine has 
several useful clinical attributes including ease of 
administration, rapid onset of action, partial pre- 
servation of laryngo-pharyngeal reflexes, 9 pro- 
found somatic analgesia, ~~ short duration of ef- 
fect, suitability for asthmatic patients, =t.=z mild to 
moderate cardiovascular stimulation and in- 
creased uterine tone. t3 However, the post- 
operative occurrence of delirium, illusions, hal- 
lucinations and vivid frequently unpleasant 
dreams has reduced the acceptability of ketamine 
anaesthesia in the eyes of patients, anaesthetists 
and recovery room personnel. 

There have been numerous attempts to 
ameliorate the undesirable postoperative psychic 
phenomena, both pharmacologically 3'5'6'~'~'t 7 and 
by control of sensory input during emergenccJ s 
No regimen has proven conspicuously success- 
ful. The efficacy of the tertiary amine eholines- 
terase inhibitor physostigmine salicylate in the 
reversal of the somnolence and delirium caused 
by numerous drugs has been established. ~9 An 
isolated report of the successful reversal of 
ketamine sedation with physostigmine appeared 
in 1976. Balmer, z~ in an apparently small series, 
observed rapid awakening of volunteers and pa- 
tients rendered unconscious by an infusion of 
ketamine. His study did not involve a control 
series and the dose of ketamine and the dose. time 
and route of administration of physostigmine 
were not specified. 

This report of Balmer together with suggestive 
data from animal studies ~h'2 prompted us to 
undertake a prospective controlled double-blind 
trial of the reversal of ketamine effects with 
physostigmine. We have evaluated the influence 
of intravenous physostigmine administered post- 
operatively on the time course of recovery of 
orientation and consciousness and on the occur- 
rence of psychic sequelae following ketamine 
anaesthesia for a brief gynaecologic procedure. 
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METHODS 

One hundred and eleven patients between the 
ages of 18 and 35 undergoing therapeutic abortion 
by dilatation and suction curettage, were studied. 
Patients who gave a history of a seizure disorder, 
cardiovascular disease, psychiatric illness, re- 
cent ingestion of sedative, hypnotic or psycho- 
active drugs and patients not speaking English or 
French were excluded. Consent was obtained 
from all patients although no mention was made 
of dreams or other psychic phenomena. The 
protocol was approved by the human ex- 
perimentation committee of the University of 
Toronto. 

Each patient received weight-adjusted pre- 
medication with Pantopon and atropine approxi- 
mately 90 minutes preoperatively (Table I). In- 
duction and maintenance of anaesthesia were 
achieved by a standard initial dose of ketamine, 
2 rag- kg - t  administered intravenously over 40 to 
60 seconds, and increments of 0.5 mg-kg - t  as 
required by patient response. Patients breathed 
room air. In eighty-four patients (Group A), 
physostigmine (50 pg. kg- a) or a saline bolus was 
administered intravenously on a random basis in 
the operating room upon conclusion of the proce- 
dure. The dose of physostigmine administered is 
within the range quoted by Greene, 23 although it 
somewhat exceeds that normally employed in our 
hospital. 24 The dose was established by means of 
a pilot study. Immediately after physostigmine 
administration the patient was transported to the 
recovery room. An observer (J.C.D.) who was 
not present at the conclusion of the procedure 
assessed the patient's level of consciousness and 
orientation upon arrival in the recovery room and 
5, 10, 20, 30, 45 and 60 minutes thereafter. For the 
purposes of recording recovery status, six stages 
of level of consciousness and five stages of 
orientation were defined (Table II). Patients re- 
ceived routine postoperative nursing care and 
evaluation and no measures to reduce afferent 
stimuli were employed. While in the recovery 
room, patients were observed continuously and 
any instance of emergence reactions in the form 
of apparent hallucinations or restlessness re- 
quiting nursing intervention was recorded, as 
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TABLE I 

PREMEDICATION 

Weight (kg) Pantopon (rag) Atropine (rag) 

45-54.9 10 0.3 
55-64.9 15 0.4 
65-74.9 20 O. 6 
75- 25 0.6 

TABLE II 

CRITERIA FOR RECOVERY ROOM STAGING 

Level of Consciousness 

Stage 1 Comatose. Unresponsive to physical or 
verbal stimuli. 

Stage I[ Responds to physical stimuli. No or non- 
specific response to verbal stimuli. Does not 
respond accurately to questions or com- 
mands. 

Stage II[ Purposefully responsive to verbal stimuli, 
but difficult to rouse requiring repeated or 
loud commands. 

Stage IV Sleeps if undisturbed but rouses readily. 
Stage V Awake. Eyes open more than 50 per cent of 

the time and/or speaks spontaneously. 
Stage VI Fully awake. 

Orientation 

Stage I Disoriented to person, place and time and/ 
or bchaviour uncontrollable. 

Stage ]I As in Stage I, but can br settled when 
reassured. 

Stage llI Oriented to person only. 
Stage IV Oriented to person plus place or time. 
Stage V Oriented to time, place and person. 

TABLE III 

CRITERIA FOR RECOVERY ROOM DISCHARGE 

I. Minimum of 60 minutes. 
2. Minimum of 30 minutes after any drug adminis- 

tration. 
3. Vital signs within preoperative limits. 
4. Vital signs stable for :30 minutes. 
5. Awake and oriented to within preoperative limits. 
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administration, z6 Accordingly, to assess the im- 
portance of an increased interval between the 
administration of ketamine and physostigmine, 
a further 27 patients were studied (Group B). 
Group B patients received physostigmine/placebo 
30 minutes after the last dose of  ketamine. Pre- 
medication, induction and maintenance were ac- 
complished in the same manner as Group A. 
Upon conclusion of  the procedure, the patient 
was transported to the recovery room where an 
initial assessment  of  consciousness  and orienta- 
tion was made. The assessment  was next per- 
formed 30 minutes after the last dose of ketamine 
and immediately prior to administering the 
physostigmine/placebo. The physostigmine/ 
placebo was administered by the recovery room 
observer  from a syringe prepared in the operating 
room and labeled with the patient 's  name only. 
Assessments  were repeated at 5, 10, 20, 30, 45 
and 60 minutes following administration. 

On the morning of  the day following anaes- 
thesia, a verbal questionnaire was administered 
by a nurse (P.Y.) experienced with the adminis- 
tration of  postoperative .questionnaires but unac- 
quainted with the operative or recovery room 
course.  Seventy-nine of 84 patients in Group A 
and 24 of 27 patients in Group B were accessible 
postoperatively. The questionnaire sought to 
identify aspects of  the post-anaesthesia course 
which are known or might be expected to affect 
patient acceptance of  an anaesthetic technique. 
Specific questions concerning the occurrence and 
nature of  dreams and the occurrence of nausea, 
vomiting and dizziness were posed. 

Level of  Consciousness and Orientation scores 
were treated arithmetically in generating average 
scores for the various populations at a given time. 
Statistical analysis of  these scores was done by 
a non-parametric test (Chi square). All other 
statistical analysis was done by an unpaired 
t-test. Significance is taken as proven when 
p<  0.05. 

was the occurrence of  vomiting. Anti-emetics 
were administered only in the event of persistent 
emesis. The duration of  the recovery room stay 
was recorded. Time of discharge from the recov- 
ery room was determined by the nursing staff in 
accordance with the criteria applied to all in- 
patients who have undergone general anaesthesia 
(Table Ill). 

It has been demonstrated in experimental 
hyoscine intoxication that the effectiveness of 
physostigmine as an antidote is enhanced by an 
increased time interval prior to physostigmine 

RESULTS 

There were no significant differences between 
the physostigmine and placebo populations of  
either group in terms of  age and weight, or  vari- 
ables related to anaesthesia and operation, i.e. 
number  of  doses,  total dose of  ketamine and du- 
ration of  procedure (TabIe IV). 

Level o f  Consciousness, Orientation and 
Recovery Room Time 

The recovery room data do not demonstrate 
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TABLE IV 

PATIENT AND ANAESTHETIC DATA 

Group A Group B 

Physostigmiue Placebo Physostigmine Placebo 
n ~ 4 0  n ~ 4 4  n = 1 4  n = 1 3  

Weight (k8) 59.9 4- 13.2 57.5 + 10.7 n.s. 62.5 +_ 8.3 58.6 _+ 9.2 n.s,* 
Ase(yr)  23.3 ___ 4.1 23.2 + 4.1 n.s. 24.8 _+ 5.2 24.9 + 4,6n.s .  

No. of doses 2.1 • 1.1 2.3 __ 1.3n.s. 2.2_+ 1.9 2.1 +_ 1.1 n.s. 
Total dose (mg.k8 -~) 2,5 _+ 0.5 2.7 + 0.7 n.s. 2.6 + 0.9 2.5 _+ 0,5 n.s. 

Duration (rain) 10.2 ~ 4.0 10.0 + 3.3 n.s. 10.6 + 4.7 10,0 + 3.8 n.s. 

*n.s: Difference not statistically significant. 

TABLE V 

RECOVERY ROOM DATA: GROUP A 

Physostigmine Placebo 
n ~ 4 0  n ~ 4 4  

L.O.C. on RR arrival 1.9 __. 0.9 2.5 + 0.8 p < 0.025 
Orient, on RR arrival 1,3 + 0.8 2,1 _ 1.4 p < 0.005 
Time to L.O.C. IV 31.5 4- 23.1 20.6 __. 17.6 p < 0.02 
Time to L.O.C. V 54.0 _+ 21.2 45.1 + 22,0 n.s. 
Time to Orient. V 36.8 + 24.7 24.2 +_ 20.6 p < 0.005 
R.R. time (rain) 101.9 + 32.0 81.3 + 24,6 p < 0.005 

Group A: Physostigmine/placebo in operating room at end of procedure. 

any improvement in the immediate post- 
anaesthesia course of patients who received 
physostigmine salicylate. The results (Table V) 
for Group A (physostigmine/placebo at the con- 
clusion of the procedure) in fact reveal a 
significantly poorer level of  consciousness and 
orientation status on arrival in the recovery room 
for pat ients  who received physos t igmine  salicy- 
late (p < 0.025). The bet ter  s tatus of  the placebo 
group was  maintained throughout  the recovery-  
room course.  The mean t ime to Stage IV wake-  
fulness ( " rouses  r ead i ly" )  was  31.5 minutes  
( S . D .  --- 23. I) in the physos t igmine  group and 20,5 
minutes  (S.D. = 17.6) in the placebo group. The 
difference is significant (p < 0.02). The mean time 
to Stage V orientat ion (time, place and person) 
was 36.9 minutes  (S,D. ---- 24.7) in the physost ig-  
mine group and 24.2 minutes  (S.D -- 20.6) in the 
p lacebo group (p < 0.02). The physost igmine 
group in addition required significantly longer 
per iods  to achieve  recovery-room discharge 
s ta tus ,  101.9 minutes  (S.D. =~ 32.0) as  compared 
with 81.3 (S.D = 24.6) for controls  (p < 0,005). 

The  results  for Group B pat ients  (physostig-  
mine sal icylate  30 minutes  after  last ketamine)  are 
shown in Table  VI. There  were no significant 
differences between the physos t igmine  and 

placebo groups in terms of level of consciousness 
and orientation either upon arrival in the reovery 
room or immediately before the administration of 
physostigmine/placebo. Nor did inter-group dif- 
ferences in level of consciousness and orienta- 
tion, as measured by our criteria, develop sub- 
sequent to physostigmine/placebo administra- 
tion. Subtle and transient changes in sensorium 
were noted in four of  the Group B patients 
who received physostigmine salicyLate. These 
changes were brief and beyond the sensitivity of 
our staging (Table II). The total recovery room 
time was greater, however, for the physostigmine 
group, (116 minutes, S.D. = 35.5), than for the 
placebo group (84. I minutes,  S.D. = 24.3) (p < 
0.02). The difference in recovery-room time 
would appear  to he out of  keeping with the lack of 
significant difference between level of  con- 
sc iousness  and orientat ion s ta tus  of  the two 
populat ions.  It is explained by an increased inci- 
dence  of emesis  and the consequent  use of anti- 
emet ic  drugs in the physos t igmine  populat ion.  
Recovery-room discharge cri ter ia  (Table III) re- 
quire that a patient remain a minimum of  30 
minutes  after drug administrat ion.  

Emergence Reactions. The physos t igmine  and 
placebo populat ions did not show significant dif- 
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TABLE VI 

RECOVERY ROOM DATA: GROUP B 
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Physostigmine Placebo 
n = 1 4  n~-13  

L.O.C. on RR arrival 2.9 + 0.6 2.5 • 0.9 n.s. 
p~e-drug 3.8 _+ 0.7 4.1 _+ 1.0 n.s. 
at 30 rain. 4.5 + 0.5 5.0 _+ 0.9 n.s. 

Orient. on RR arrival 2.5 _.+ 1.5 2.5 _+ 1.8 n.s. 
pre-drug 4.7 + 0.6 4.4 _4- 1.5 n.s. 
at 30 min. 5.0 + 0.0 5.0 __ 0.0 n.s. 

RR time (rain) 116.0 _+ 35.5 84.1 • 24.3 p <0.2 

Group B: Physostigmine]placebo in recovery room 30 minutes after 
last ketamine. 
L.O.C. : Level of consciousness Orient. -- Orientation. 
n.s.: Difference not statistically significant. 

TABLE VII 

EMERGENCE REACTIONS: HALLUCINATIONS AND/OR RESTLESSNESS 

Group A Group B 

PS Placebo PS Placebo Combined 
n = 4 0  n = 4 4  n - -  14 n =  13 n ~  I l l  

Emergence Reactions 
Hallucinations(~) 8 14 n.s. 0 0 n.s. 8 n.s. 
Restlessness(7o) 20 14 n.s. 29 15 n.s. 18 n.s. 
Overall(~o) 25 23 n.s. 29 15 n.s. 23 n.s. 

PS: Physostigmine Salicy[ate. 
il.s.: Difference not statistically significant. 

TABLE VIII 

DATA FROM POSTOPERATIVE QUESTIONNAIRE 

Group A Group B 

PS Placebo PS Placebo Combined 
n----37 n = 4 2  n = 1 3  n = 1 2  n =  104 

Dreams (~o) 62 64 n.s. 67 75 n.s. 65 n.s. 
Unpleasant Dreams (7o) 38 29 n.s. 50 17 n,s, 33 n,s, 
Nausea(7o) 86 79 n.s, 92 75 n.s. 83 n.s. 
Vomiting(7o) 89 74 n.s. 83 73 n.s. 82 n.s. 
Dizziness(7o) 70 60 n.s. 58 83 n.s. 66 n.s. 

PS: Physostigmine Salicylate. 
n.s.: Difference not statistically significant. 

ferences in the occurrence of emergence reac- 
tions in the form of  hallucinations or restlessness 
(Table VII). In Group A, apparent hallucinations 
were observed in 8 per cent (3/40) of  patients who 
received physostigmine and in 14 per cent (6/44) 
of those who received placebo. No hallucinations 
were observed in Group B patients. Restlessness 
requiring intervention in the form of restraint or  
reassurance occurred in 20 per cent (8/40) of  
Group A patients who received physostigmine 

and in 14 per cent (6/44) of controls. The pattern 
was similar in Group B. Restlessness was ob- 
served in 29 per cent (4/14) of  Group B patients 
who received physostigmine and in 15 per cent 
(2/I 3) of  controls. 

A summary of  data collected by questionnaire 
on the day following anaesthesia is presented in 
Table Viii .  

Dreams. Physostigmine did not produce 
significant differences in the incidence of  dream- 
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ing during anaesthesia and recovery. In Group A, 
62 per cent (23137) of patients who received 
physostigmine experienced dreams. Sixty-one 
per cent of  these (14/23), i.e. 38 per cent of the 
total population, described their dreams as un- 
pleasant. Sixty-four per cent (27142) of Group A 
controls experienced dreams. Forty-four per cent 
(12/27) or 29 per cent of the population described 
their dreams as unpleasant. 

The pattern was similar in Group B. Sixty- 
seven per cent (8[12) of the physostigmine group 
dreamed. In 75 per cent (618, 50 per cent of 
the population) the dreams were unpleasant. 
Seventy-five per cent (9/12) of Group B controls 
experienced dreams of which 22 per cent (2/9, 17 
per cent of  the population) were unpleasant. 

The incidence of nausea, vomiting and dizzi- 
ness experienced after anaesthesia was high in 
both groups and comparable in control and ex- 
perimental populations (Table VIII). 

Subjects were not observed systematically for 
signs of increased cholinergic activity with the 
exception of the cardiovascular system. One pa- 
tient in Group B developed a transient brady- 
cardia, rate 44, 2 to 3 minutes after physostig- 
mine. No treatment was required. Excessive 
sweating and salivation were noted in a small 
number of patients. The latter was not of conse- 
quence in terms of the patients' spontaneous 
maintenance of a clear airway. 

DISCUSSION 

Opiate or opiate-hyoscine combinations have 
been found by some to be optimum pre- 
medication for ketamine anaesthesia.2"~4 We ad- 
ministered Pantopon but excluded hyoscine be- 
cause of the established effect of physostigmine 
on the postoperative somnolence caused by 
hyoscine. 2~'24 Atropine was included, however, 
because excess salivation has been found by 
some to be troublesome during ketamine anaes- 
thesia and because bradycardia has been ob- 
served during dilatation of the cervix in patients 
who did not receive anli-cholinergics before di- 
latation and curettage under ketamine anaes- 
thesia. ~s In the dose employed, atropine should 
rarely produce somnolence or behavioural ab- 
normality, zs 

Myriad combinations of opiates, hypnotics, 
tranquillizers and anti-cholinergies administered 
before or after ketamine have been evaluated in 
attempts to reduce or eliminate the various psy- 
chic sequelae of ketamine anaesthesia)  "5"6"t~1~ 
Because no regimen has consistently reduced 

sequelae in adults to levels acceptable to patients 
and physicians, the use of ketamine has been 
restricted in general to paediatric practice and to 
special circumstances in adult anaesthesia where 
the advantages justify the disadvantages. 

The brief report by Balmer 20 appeared to pro- 
vide a means of broadening the usefulness of 
ketamine. It seemed possible that physostigmine 
might antagonize ketamine. While ketamine 
lacks the anti-cholinergic properties common to 
the majority of agents antagonized by physostig- 
mine, the effectiveness of physostigmine as an 
antidote to drugs without known anti-cholinergic 
activity, such as diazepam, ~9 ethclorvinyl 
(Placidyl), methyprylon (Noludar) 2v and halo- 
thane zs has been demonstrated. Animal studies 
have provided additional information suggestive 
of a role for physostigmine as a ketamine an- 
tagonist. AIbin, e t  al .  2~ noted the attenuation of 
postoperative delirium and a decreased recovery 
time in dogs given a potent cholinesterase in- 
hibitor either before or after an anaesthetic 
dose of ketamine. Winters and Kott 22 demon- 
strated that the behavioural and electro- 
encephalographic manifestations of ketamine 
anaesthesia in cats could be prevented by pre- 
treatment with physostigmine. 

Accordingly, we studied I I 1 patients who had 
undergone ketamine anaesthesia for therapeutic 
abortion by dilatation and suction curettage. The 
results of this study, however, do not demon- 
strate improvement of any aspect of the post- 
operative course of patients who received 
physostigmine after ketamine anaesthesia, In 
fact, patients who received physostigmine im- 
mediately upon conclusion of the operative pro- 
cedure had delayed recovery of consciousness 
and orientation and spent Longer periods in the 
recovery room than controls. By contrast, pa- 
tients in whom administration of physostigmine 
was delayed until 30 minutes after the last 
ketamine dose (Group B) did not demonstrate 
delayed recovery as measured by our criteria. It 
seems unlikely that prolongation of recovery of 
consciousness and orientation was the effect of 
physostigmine p e r  s e  because comparable in- 
creases were not seen in Group B patients who 
were in advanced stages of recovery (See Table 
V) when physostigmine was administered. The 
prolonged recovery of orientation and con- 
sciousness in Group A patients who received 
physostigmine raises the possibility of a syner- 
gism of effect between ketamine and physostig- 
mine. Current knowledge of the pharmacology of 
ketamine and physostigmine does not provide an 



DRUMMOND, eta[.: KETAMINE REVERSAL BY PHYSOSTIGM1NE 293 

explanation for such an effect, As a cholin- 
esterase inhibitor physostigmine might be ex- 
pected to enhance the effect of drugs acting 
through cholinergic mechanisms; but cholinergic 
activity has not been attributed to ketamine. Our 
results suggest the possibility that the neuro- 
transmitter acetylcho]inr may prove to be a 
mediator of the activity of ketamine. 

The explanation of the synergism which these 
results imply might, on the other hand, lie with 
hitherto unidentified effects of physostigmine. 
Physostigmine is viewed as a cholinergic drug. 
However, its effectiveness as an antidote to 
agents without established anti-cholinergic ac- 
tivity*9.27.28 has prompted suggestions that it has 
non-specific analeptic activity, zl It does appear 
likely that ketamine produces its "dissociative'" 
anaesthetic effect by central nervous system ex- 
citation at subcortical levels rather than by de- 
pression. 29"3~ In this light, the apparent potentia- 
tion of ketamine by physostigmine may be more 
readily understandable. 

Our results contradict those of Balmer 2~ who 
found physostigmine effective in reversing 
ketamine-induced somnolence. His studies 
evolved from experience in a somnolent patient 
who had received diazepam, droperidol and 
ketamine. The patient awakened promptly after 
physostigmine administration. Residual anal- 
gesia was noted and, since no agent with anal- 
gesic effects other than ketamine had been given, 
he concluded that the sedative effects of 
ketamine had been reversed. It has been estab- 
lished that the analgesic action of ketamine is 
more prolonged than the soporific effects 31 and it 
seems likely that his patient awakened because of 
the reversal of the sedative effects of diazepam 
and droperidol rather than of ketamine. 

Physostigmine salicylate was of no benefit in 
reducing emergence reactions defined here as 
restlessness or hallucinatory behaviour apparent 
to recovery room observers, The incidence was 
26 per cent among physostigmine-treated pa- 
tients and 21 per cent among controls. The 23 per 
cent rate for the total population (26/111) is 
remarkably similar to the 24 per cent incidence of 
emergence reactions noted by Sussman s in a 
more heterogenous population of patients over 16 
years of age. The absence of hallucinations in 
Group B patients is noteworthy. These patients 
were not undergoing repeated assessment during 
the early portion of the recovery room stay and 
the apparent reduction of hallucinations may be 
the result of decreased afferent stimuli during 
early awakening. The implication for recovery 

room management of ketamine patients is obvi- 
ous and has been suggested previously) z How- 
ever, the limitations created by the nature of the 
recovery room environment and the necessity to 
monitor vital signs makes effective reduction of 
afferent stimuli difficult and impractical. 

Similarly, physostigmine did not decrease the 
incidence of dreams (Table VII). Sixty-three per 
cent (31/49) of patients treated with physostig- 
mine and 67 per cent (36/54) of controls dreamed. 
The overall incidence of dreams, 65 per cent, 
parallels the 60 per cent rate noted by Krestow 7 in 
a study of dreams after ketamine anaesthesia for 
therapeutic abortion. The 33 per cent incidence 
of unpleasant dreams in the total population is 
also similar to the observed 38 per cent rate in 
Krestow's study. Unpleasant dreams were 
somewhat, though not significantly, more fre- 
quent in the groups treated with physostigmine 
(41 per cent) than in controls (26 per cent). 

Nausea and vomiting occurred in 75 to 90 per 
cent of patients in the various experimental 
groups, the incidence being slightly but not 
significantly higher in those who received 
physostigmine. This frequency of nausea and 
vomiting is unacceptably high. Improvement 
might be anticipated with the use of premedieants 
with anti-emetic activity, such as hyoscine. 
promethazine and droperidol. 

The results we have obtained do notjustify the 
use of physostigmine salicylate as a ketamine 
antidote, We conclude, in fact, that when ad- 
ministered in the early stages of spontaneous re- 
covery from the anaesthetic effects of ketamine, 
physostigmine is in some way synergistic with 
ketamine and will prolong recovery of orientation 
and consciousness. In addition, physostigmine 
administered after ketamine anaesthesia does not 
decrease the incidence of emergence phenomena 
measured either objectively or subjectively. In 
our hands ketamine remains an agent which is 
useful in paediatric practice and in special cir- 
cumstances in adult anaesthesia where its ad- 
vantages during operation outweigh the disad- 
vantages of the recovery phase. 

SUMMARY 

One hundred and eleven patients undergoing 
ketamine anaesthesia for therapeutic abortion 
were studied in a double-blind trial of the reversal 
of ketamine by physostigmine administered 
postoperatively. The results demonstrate that 
physostigmine does not shorten recovery time or 
reduce the occurrence of ketamine emergence 
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phenomena  such as hallucinations,  res t lessness  
and  d reams .  In fact, the recovery course  was 
prolonged in patients given physos t igmine  im- 
mediately upon terminat ion o f  anaes thes ia  as 
compared  with controls.  By cont ras t ,  when 
ph ysost igmine was  given 30 minutes  after the last 
dose of  ketamine,  the recovery was not pro- 
longed as compared  with that of  the placebo- 
treated controls .  These  findings suggest  some  
synerg ism between the effects  o f  ke tamine  and 
physos t igmine  and should discourage the use o f  
physos t igmine  as  a ketumine antidote. 

R~SUM~ 

Cette 6tude h double insu porte sur  ce ren- 
ve r sement  de la k6tamine par la physos t igmine  
administr6e pendant  la p6riode post-op6ratoire ~t 
cent  onze  pat ientes  anesthdsides  pour un  avorte-  
meat  th6rapeutique.  Les  rdsultats  mont ren t  que  
la physos t igmine  ne raccourci t  pas le t emps  de 
r6cup6ration ni ne d iminue  I ' incidenee des  
ph~nom/:nes d 'dmergence  associ6s  h la k,~tamine 
(hallucinations,  agitation, r6ves). En r6alit6, la 
r6cup6ration des  pat ientes qui avaient  re~u de la 
physos t igmine  immddia tement  apr6s r anes th6s i e  
fur prolongde compara t ivement  aux  contr61es. 
Par contre,  si la physos t igmine  d/air administrde 
30 minutes  a p e s  la derni6re dose de kdtamine,  la 
rdcup6ration ne s ' es t  pas prolong6e en com-  
paraison avec les pat ientes qui avaient  requ un 
placebo.  Ces r6sultats laissant suppose r  rex is -  
tence  de synerg i sme entre  les effects de la 
k6tamine et de la physos t igmine  et devraient  
d6courager  r u s a g e  de la physos t igmine  c o m m e  
antidote de la k6tamine.  
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