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THE S~ARC~ continues for new and improved hypnotics, free, as much as possible, 
from the disadvantages of barbiturates used over prolonged periods. It is logical 
then :that this ~search should have been extended Ito the field of intravenous 
anaesthetics. Here, for all ,intents and purposes, the]barbiturates at present ihold 
a monopoly. Although intravenously administered]so-called ultra short-acting 
barbiturates do not have the same disadvantages as other barbiturates used !over 
long periods, nevertheless there are sullleient drawbacks to them to warrant the 
search for other agents. One need only think of the I powerful central depression 
of respiration which these drugs exert, their hypotensive potential, their ]~ara- 
sympathomimetic effects, their instability in solution., I the complications assocmted 
with their strong alkalinity, to mention only a few problems, to appreciate! that 
these agents, indispensible as they are at present, by no means satisfy our concept 
oi ~ an ideal anaesthetic. Another disadvantage freqt~Lentlv attributed to the ultra 
short-acting barbiturates is the prolonged recovery Jlrom the anaesthetic and the 
persistence of hang-over. While this disadvantage gndoubtedly occurs wit h :the 
maiority of these drugs, it is not a characteristic of lthe group as such, as it has 
been shown that awakening from methohexital is very prompt indeed. 

Because of what has been said, the advent of a non-barbiturate intravenous 
anaesthetic, far enough advanced to reach the stage of clinical testing, is always 
an interesting development, and any such agent d[eser)zes thorough evaluation. 

BACKGROUND 

One group of non-barbiturate intravenous anaes[ 
are derivatives of eugenoI, the active principle in 
used extensively in dental practice primarily for i 
The agents in 'this group are all. derivatives of pheny] 

hetics comprises those which 
clove oil. This substance is 
:s sedative effect on dentin. 
oxyacetie acid, and the three 

agents which fiave reached the stage of. clinical triial out of a large number of 
substances synthesized are �9 (Eunal),  E34 (Propinal) and FBA 1420 
(Propanidid). The chemical similarity of these substances becomes evident from 
perusal of their chemical formulae (Fig. 1 ). 

G29505 
Swerdlow in 1961 published one of the earliest papers in the English literature 

on G29505,1 followed in 1962 by Dundee and Raiagt~palan,2 and in the following 
year by Stephen and Rippy. a All these authors agree that inject/on of tiffs drug 
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FIGI,IItE 1 
is followed by a period of vigorous hyp~ 
or even apnoea, and that hyperventilati( 
iniection. There is further consensus tha 
number of instances, that involuntary rr 
~neidenee of postoperative nausea and e 
used intravenous barbiturates, and that 

;rventilation followed by' hypoventilation 
,n can again be produced by subsequent 
L damage to veins occurs in a significant 
~usele movements are observed, that the 
mes/s is higher than wi~:h the commonly 
there is relatively little interference with 

circulatory parameters. In addition, Stephen noted the occurrence of haemolysis 
following injection of the drug. Riding, Dundee, lqajagopalan, Hamilton, and 
Baskett, 4 while confirming some of the alllore-mentioned complications, have noted 
that muscle movements, cough, hiccough, and laryngospasm were much more 
frequent when hyoscine was used for prlemedication instead of either .atropine or 
a narcotic with atropine. 

Be this as it may, the prediction of Bonreau 5 of a great future :for this drug has 
not been fulfilled, and apart from scattered references in the literature, it is today 
of historic interest only. 

Propinal 
Meanwhile in 1962, Nishimura 6 had published a paper on Propinal, the second 

drug in this series. He found it to be a useful adiuvant to nitrous oxide anaes- 
thesia or to regional block, and he noted that after initial stimulation, respiration 
became moderately depressed. He found no adverse effects on fllle cardiovascular 
system and noted a minimum of post-operative complications. However, he 
observed that if atropine was omitted from the premedication, nausea, vomiting, 
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and coughing would easily occur, and that lymphaneifis had ~ been noted in some 
of his patients. Propinal also failed t o prove itself an~tllhas !now been abandd~ed. 

CHEMXSTrtu OV PaOPANmID AND REV~W OF L'~TE~TUrm 

Propanidid (FBA 1420) is the latest member iof tl 
tives to be introduced for clinical trial. Its I chemical 

I diethyl carbamidomethoxy) phenylacetic aod-n-prop 
oily substance, insolublein water. An emulsifier i~ use 
into an aqueous solution containing 0.9 per i cent sod: 
may be diluted with water or normal saline, a/~d tl 

,<  

precipitate. 

le family of eugenol de 
name is 3-methoxy-4-( 

liester. It is a t~aintly ye! 
d to put  the active print 
um chloride. The subs! 
Le active principle doe: 

'iva- 
N,N 
low, 
ip!e 
, n e e  

not 

Several papers in the English literature began ~ppe~ring in May, 1964. Ilad~ay, 7 
in a series of 150 short susgical procedures, founq tha ! there was an initial central 
stimulation to respiration followed by respiratbry ~tepression. He emphasized 
the lack of side-effects or local irritation and the spet,'d with which patients Were 
able to return to their duties following recovery {rom the anaesthetic. He th0~)ght 
the drug was suitable as the exclusive anaesthetic f,~r short surgical proce&ares 
or as a supplement to regional anaesthesia, and h e suggested a dose of 10 mg./kg,  
with a minimum of 350 rag. and a maximum of 750 rag. for a single injecti0 ~ at 
a rate of 1 ml. per second. He suggested that injection into an intravenous drip 
rather than directly into a vein would avoid local irritation. 

Almost simultaneously, Howells, Odell, Hawkins, iand Steane s concluded that 
Propanidid might have a useful place in anaesthesia,I but made two reservations. 
One was based on the tinpredictable degree of post-h')peqgneal depression follow- 
ing doses in excess of 5 mg./kg.; the other had to do':wit~i the unpredictability of 
the duration of apnoea When the drug was used in co~junction with a short-acting 
depolarizing muscle relaxant. The found a low incidence of thrombophlet6tis, 
and they emphasized the short action and rapid recovery. They implied; however, 
that this very short action may have inherent disad,~antages in in-patient ar~aes- 
thesia. Furthermore, they were not impressed by the analgesic properties of 
Propan~did, and suggested that it be supplemented/by nitrous oxide-oxygep. 

Dundee and Clarke 9 felt that the transient nature of the analgesia produced 
was not likely to make the drug's clinical application a significant factor. As part  
of a series of clinical studies of induction agents and specifically their influenc~ on 
the respiratory effects and sequelae of suxametholfium, the same authors, in 
co-operation with Daw, 1~ came to a conclusion slmilsr to that of Howells and[ his 
co-workers,S namely that the phenyloxyacetic acid amines such as Propar~idid 
and G29505 seem to exert a potentiating influence on uxamethonium. 

Goldman and Kennedy 11 compared the advantag s with the disadvantagds of 
: ] i s  Propanidid on the basis of 230 unselected short dental anaesthetics. They l'st as 

advan[ages the fast recovery from the drug and abtlity of the patients to ti~ave 
after out-patient procedures, and in this connection tl~ey stressed smooth recc 
with absence of haiag-over. They found that hyperve~tilation following indue 
facilitated blind nasal intubation and they note~t a very low incidence of dro 

J 

tery 
tion 
? of 
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blood pressure. They noted furtt~er that the agent tiad analgesic properties! As 
disadvantages they cited the viscosity! of the solution, which n~ecessithted a la}ge- 
bore needle for injection, as welt as a high incidence of haeimatomata and or~e 
case of venous thrombosis. In the prt[sence of halothane ther} was an increased 
incidence of hypotension and they fek that the incidence of p0stoperative nause~a 
and vomiting was increased. 

Lastly, Harnik a2 studied the bipha 
has been noted by other authors, an 
ventilation depended largely upon do 
respiratory stimulation was not mark, 
occasional apnoea, whereas with ~the 
and)he ensuing depression were mark 

de ventflatory effects os Propanidid which 
d found that the effects of Propanidid ~n 
sage. In the lower dose range of 5 mg./kg., 
~d and depression was moderate with only 
higher dose of 10 mg./kg., both stimulation 
ed. 

~ESIENT STUDY 

On the basis of the information so far available, it seerr 
warranted further clinical study, :and it was therefore decide, 
an investigation. The study, while a clinical one, was to be s~ 
to allow at least some conclusions to be drawn from it. Essen 
to be studied under two conditions, namely (1) as an indu 
supplement to nitrous oxide-oxygen n 
and curettage, and (2) as the sole 
with succinylcholine modification of tt 

ted that this agent 
~l to carry out such 
fficiently controlled 
tially, the drug was 
ction agent and as 

aintenance in women undergoing dilatation 
anaesthetic agent for electroshock therapy 
~e convulsions,: 

Clinical Anaesthesia 

Fifty patients undergoing E.U.A. a~ 
were studied. All patients were pren~l 
pine 0.6 rag. intramuscularly as closeb~ 
as possible. Induction was with 2g ][ 
venous infusion of normal saline pr,t 
needle. This was followed by nitrot:~ 

~d D. & C., with or without biopsy of cervix, 
edicated with meperidine 50 rag. and atro- 
within one hour of induction of anaesthesia 

her cent Propanidid injected into an intra- 
wiously set up with a 15-gauge Rochester 
s oxide-oxygen, 8 and ;2 litres per minute 

respectively, and supplemented by Propanidid whenever required. Emergency 
procedures or patients who had severe systemic disease Were excluded from 
the study. 

Originally in this series the induction dose was calculated on the basis of 
10 mg./kg. However, that dosage vteas abandoned since postoperative nausea, 
vomiting~ and headaches were sever 
day or two. The study was started 
patients who received in induction dc 

In the ultimate analysis, a new a~ 

and prolonged, extencling at times over a 
lgain and this time wasi conducted on fifty 
se of 5 mg./kg. 
ent :must bear comparison with established 

drugs used for similar purposes, and therefore it was initially thought desirable 
to conduct a blind comparative study with thiopental. Uiafortunately it was 
impossible to mask the two drugs in such a way as to pre~ent recognition by 
physical properties. Propanidid, it will be recalled, is an oily substance, and the 
addition of a colouring agent to both!it and thiopental ~ailed to produce the same 
colour in both drugs. Thus the attempt at a blind study had to be abandoned. 
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However, three patier~ts who had reeeive~t Pr~pani 
thetized for another D. & C. with thiop4ntal;] 
comparison. Also, since similar series unoer~ -identi,and 
dueted in the past  for thiopental and methohexita 

. .  I 

decided to use these data as a basis of eompans0n 

did Were subsequentlygnaes-  
these  cases are available for 
~al conditions have bee ,  con- 
1 a8 in our department, ~t was 
ith ]?ropanidid. 

Electroshock Therapy 
The second part of the study was concerned witt~ the evaluation of Propanidid 

as compared with thiopental in fifty patients  undlergoing electroshock therapy. 
In all cases the. intravenous anaesthetic was supplemented by succinylchol!ne to 
modify the convulsive reaction. Since all patients aad :more than one treatment, 
each patient could serve as his own control, and tl iope:ntal and Propanidid were 
administered in random sequence. Fifty consecutive patients Were studied who 

fifty patients had 126 treat- had had two or mor~ t~eat, ments. Altogether thes, 
ments under thioper/~al anaesthesia and 171 un61 
,direct into the vein.' 

All treatments were handled in identical fashioi 
room, atropine 1 rag. was administered intravenot: 
either Propanidid or thiopental, and that in turn | 
15 rag. After fasciculations had disappeared, the e 
Care was taken that at least one minute had elapsl~ 

er Propanidid; injectioh was 

~. On arrival in the trea 
.sly, followed immediat{ 
~y intravenous succinylc 
leetroshock was admini, 

tment 
.qy by 
holine 
tered. 

i 

~d between the adminislration 
of atropine and the application of the electric current. As soon as that hac been 
completed, the patient's lungs were ventilated with oxygen until adequate 
spontaneous respiration was re-established. TherezlLfter the patients were moved 
to the adjoining observation room. 

~ E S U L T S  

Clinical Anaesthesia 
Basic Patient Data (Table I). The mean age, height,, and weight for the fi ty 

patients in this study are given, as well as the ~:llata published previously for 
thiopental and methohexital, added here for purposes of comparison. While: the 
average age of the patients in the thiopental series:Is significantly lower than that 
of patients in' the Propanidid series, and the age (!f the methohexital patients is 
lower still, there is no significant difference among the groups as far as height 
and weight are concerned. There is a slight increas~ in the average weight of the 
Propanidid patients which can well be explained qn the basis of the greater age 
of t}~is group, but it is not statistically significant. The age difference in the( three 
series does place some limitations on the value of comr)arisons of other] para- 

1 I 
meters, but if such differences are marked, one is ~ttill permitted to draw cOnclu- 
sions within certain limits from the findings. I 

I 

Duration of anaesthesia and operation (Table II). Wihile the mean duration of 
operation for all three series was identical, the mean duration of anaesthesia, 
that is, the time from inducti6n of anaesthesia until nitrous oxide-oxygen i~hala- 
tion was discontinued, was signi~qeantly longer for the Propanidid series than for 
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,' ,. ,: 

years 

Propanidid 40 
Thiopental 35 
Methohexital 31 

Comparison: 
I 'R 

�9 : . , G  , = 3.�82 

t = .4.o..,,~ 

Mean age 
months 

2 
7 

11 

' TABLEi ! 
BASIC P ~ T I E N T  D A T A  

I I ........ 

s .d .  
f 
10.97 r 

10 

........................ i. 
Mean height 
c m .  s . d .  

;~I. can w e i g h : d  

63.67 2 .23 139.96 24.24 
63.5  2 .5  13(). 8 26 .8  
64 2.3 130 5 24~3 

P R 

/ \ \  

1 : \ 
t = 0 . 3 6 9  : 

/ 
! 

/ 

I 1 . 5 .  

I , 
t 

! 
/ 

/ 
/ 

/ 

"rrl Z n . s . . [  

= -  1 0 8 9  

' ,\ t = - - 0 . 7 5 0  

\ 

x 

I1 .$ .  

P R  

/ 
/ 

t = 1 . 8 4 7  , ' 

/ 

/ 

II .s. 

,r 

\ /1 
\ 

\ / 
\ / /  

~ M  " r i l l  n.s. 

PR - -  Propanidid 
TH Thiopental 
M - -  Methohexital 
n.s. - -  StatisticaI non-significance, indicated by a broken line 
s. - -  Statistical significance (p < .05),  indicate d by a single line 
h.s. - -  Statistical high significance (p < .01),  i8dicated by a double line 

\ 
\ 

\ t = 1 . 9 9 6  
\ 

\ 
\ 

I 1 . $ .  

X 
\ 

X 

\ 

X 
_ .~]M[ 

Lt = 0 . 0 4 9  

either thiopental or methohexital. As 'will be seen later, this was due to the fact 
that several anaesthetics were so stormy }hat the start of operation had to be 
delayed until the patient could be brough t adequately under control. 

TABLF II 
M E A N  DURATION 

�9 AnaestheJ:a 
minutes .] s.d. 

Operation 
minutes s.d. 

Propanidid 21.36 7.47' 12.68 5 .80 
Thiopental 17.6 5 .8  12.1 5 .0  
Methohexital 18.4 7 .3  12.3 6 .6  

Comparison: 
PR 

t = 2 . ~ 7 7 /  ~ x ~ = :  2 . q 0 1  

/7 ',,\ 
h.~. h.:. 

/ 

I 
TI'IL 

P R  
.'x 

/ \ 

t = 0 . 5 4 7 / /  
/ 

/ 
/ 

II .S .  

I 

I 

" t = o . 3 1 4  
\ 

\ 

x 
11 . s .  

X 
\ 

\ 
\ 

11 .~.  

\ i 

. . . . . .  '"i" M 

Abbreviations as in Table Ii 
l = - - 0 . 1 2 7  
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Mean amount of drug used (Tabie III). No~: to, 
attributed to the figures recorded here. Since P~op~" 
comparison with the other two barbiturate dr~gs 
qu/te misleading. It might be noted, however, that 
was 1 gm. divided in the ratio of 1:2 for indudtion 
being much smaller for the other two agents. 

much significance shoidd be 
aidid is not a barbiturate, any 
tni terms of quantity could be 
for l?ropanidid the meat, dose 
and maintenance, these ratios 

T A B L E  III  

MEAN AMOUNT OF DR~JG U 

I nduct ion  
mg. s.d. 

Maintenan,  
mg. 

Propanidid  �9 318.1 55.35 682.5 
Thiopenta l  133. ~ 26 .3  161. S 
Methohexi ta l  54 ~ 14.2 65 .4  

, 

;ED 

:e Total  
~.d. mg. s.d. 

)0.9 1000.6 3 9 3 . 2 1  
)4.8 295.1 95.3  
{7.2 119.6 38 .4  

Comparison: 

Abbrevia t ions  as in Table I. 

PR 

1 =~l.-,3,S / ~  I=: i '274l  ' 

, ,  = / /  \ \  M -,,4.00o 
I /  \ \  

h , ~ .  

h.s. 

t 

I = 1!).726 

M = 7.0,ql 

T = 12.764 

h.s. 

Recovery 'period (Table IV). Four different fighres are available. The l mean 
sleep-time is: defined as the time elapsing from induction by means of thei intra- 

i 

venous injection of the agent under study until the patient '~ obeys the ~imple 
verbal command to open the eyes. The mean waking time has been recorded 

in'halation anaesthesia, and both from the last injection and from the end of , 
again its end-point is the obedience to a simple verbal command. Tlle last 
parameter recorded is the mean time, from wake-up, that is, obedience,, of a 
simple command, to full orientation as to place and Lime.. 

As far as the sleep-time is concerned[, Propanidit falls half,way betwee~l thio- 
pental and methohexita], but none of the differences is sigmficant. The Waking 
time elapsing after the last injection is very signifieantl'.)r shorter with Propanidid 
than with either of the other two agents. The waking time after the end of the 
inhalation anaesthesia, on the other hand, is essentially identical t o  that: with 



T
A

B
L

E
 

IV
 

R
E

C
O

V
E

R
Y

 

M
ea

n 
sl

ee
p 

ti
m

e 

M
ea

n 
w

ak
in

g 
ti

m
e 

(a
) 

fr
om

 l
as

t 
in

je
ct

io
n 

(b
) 

fr
om

 e
nd

 o
f 

in
h

al
at

io
n

 a
n

ae
st

h
es

ia
 

M
ea

n 
w

ai
V

e-
up

 t
o 

or
ie

nt
at

io
n 

ra
in

. 
s.

d.
 

ra
in

. 
s.

d.
 

m
ir

a 
s,

d.
 

ra
in

. 
se

c.
 

s.
d.

 

P
ro

pa
ni

di
d 

T
hi

op
en

ta
l 

M
et

h
oh

ex
i~

! 

23
.7

i 
2o

.o
 

2
! 

.!
 

8.
23

 
10

 9
 

7
7

 

4.
5 

1.
46

 
2.

23
5 

1.
52

8 
1 

19
 

84
'7

 
t5

 
9.

4 
7.

7 
9.

7 
2 

14
 

15
1.

6 
10

.3
 

5.
7 

2.
7 

1.
8 

1 
26

 
85

.'1
 

Co
m

pa
ris

on
: 

T
It

 

P
R

 
&

 

f/
 

\ 
= 

-0
.&

54
 

/ 
\ 

t 
= 

! 
67

:-]
 

.
.

.
.

.
 

7-
- 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

/ 
\ 

/ 
\ 

,,"
 

,,.
 

lt
,s

. 
II

.s
, 

/ / / / t 

,.
, 

S
, 

t 
=

 
..

o
6

o
 

\ 
k 

\ \ 
M

 

P
R

 

-,
',

2"
" 

= 
--

 7
.2

50
 

h,
s.

 
h.
s.
 

T 
t ~

 
h 

.s
..

 
M

 

P
R

 / 
t 

= 
-4

.1
 

- 
\ 

X
 

h.
s.

 

/ 
T

I 
l 

h.
s.

 

t 
= 

- 
1.

39
3 

\ 

II
,S

. 

P
R

 

/, 
t 

= 
-2

.3
12

 
\ 

t 
= 

-0
44

6 

~
,\

\ 

S
. 

1|
.~

. \\
\\

 

T
iI

 
s.

 
_ 

\ 
�9 

, 
M

 

t 
= 

2.
00

9 

k 
\ 

\ 

xM
 

A
bb

re
vi

at
io

ns
 a

s 
in

 T
ab

le
 I

. 

t 
= 

3.
65

3 
t 

= 
3.

80
3 



WYANT & ZOEfiB: P1ROpANIDm 577 
m o o , ~ . .: ! . .  i ethohexltal, but very mgniflcantly shorter tha~ wlthl thlopental. One must :~ome 
to the conclusion that in order to maintain angestk~,esia, injection of Propal  di'd 
has to be carried further along towards the endof  [h e operation than was neces- 
sary with methohexital. The data indicate that Propanidid is even shorter-aCting 
than methohexital. The identical waking time from end of inhalation anaesthesia 
for these two drugs indicates that in both instances the effect of the intravenous 
agent had for all intents and purposes worn off and patients awoke largely as 
from nitrous oxide anaesthesia. In the ease of  thmpental, sufficient drug effect 
was still present to delay wakening time quite markedly. Orientation occurred 
eclually speedily after Propanidid and methohexital, and[ almost twice as fast as 
after thiopental. 

Side-effects (Table V). There were many side-ell 
thesia with Propanidid, ~gnd some of them made the 
difl3cu]t and unsatisfactory. Some of  the phenomr 
moving, phonation,, emesis, and swallowing may 
fact that anaesthesia was kept light, and a minim~ 
thetic 'was used. On the other hand, when these pN 
and could not be ~ontrolled by any amount of add 
nine instances, theft the anaesthetic had to be listed 
The eighteen separate instances of rigidity encou 
been controlled by the administration of a muscle 
in our series, in order to observe more closely all ell 
ever, succinylcholine was needed on three occasi( 

:ects in the course of anaes- 
conduct of anaesthesia most 

~na, such as breath-holding, 
9e largely explained by" the 
m of the intravenous anaes- 
mornena became very severe 
itional drug, as happened in 
as thoroughly unsatisfactory. 
atered could normally have 
relaxant. This was not done 
:ects of the drug itself. How- 
ms when it was completely 

TABLE V 
S I D E - E F F E C T S  

I 

Rigidity 18 
(a) difficult to put legs into stirrups 11 
(b) abdominal, hindering pelvic examination 

with or without (a) ~ 5 
(c) impossible to insert airway but no (a) or (b) 1 
(d) difficult to insert airway but no (a) or (b) 1 

Shivering 1 
Coughing and bucking on airway 5 

Hiccough 1 
Breath-holding 5 
Moving 24 

controlled by additional drug 17 
not controlled by additional drug 7 

Phonating 24 
controlled by additional drug 22 
not controlled by additional drug 2 

Swallowing 14 
Emesis during operation 2 
Unpleasant taste on induction 1 
Cardiovascular* 

hypotension-- induction 3 
--maintenance 1 

hypertension--induction 2 
---maintenance 1 

*Changes exceeding 20%. 
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impossible to ~control the patients o: 
could be carried out. Coughing and 
disturbing in five eases. One patient 
the procedure, but did not feel any 

t theltable before the operttive procedure 
bucking on the airway was n~iceable land 
stated that she heard vorms" throughout 
dis(:;omfort. This had been a very unsatis+ 

factory anaesthetic because of"un(ontlollable movement, des gite a total o f  
1175 mg.'of Propanidid, and therelmd been hiccough, rigidity, phonation, !and 
swallowing. On the other hand, the !ncidence of hypotension in 6xeess of 201 per 
cent of the original systolic blood prlessu2 
other intravenous anaesthetics, and ir 
instances. Hyperventilation in varying 
instances this phenomenon was followe, 
hyperventilation had been vigorous. 

:e compares favourably with that under 
deed hypertension occurred in three 
degrees always occurl':ed, but in all 

] by a brief period of lapnoea only if 

The question must be asked whethe~ the smoothness or roughness of  the 
anaesthesia was influenced in any. way by the preoperative medication (Table 
VI). There is a highly significant difference 'when the Propanidid series is com- 

�9 " ~ " i ' " |  " " " f "  pared with the thmpental series and a sl:,mificant difference when it is compared 
with the methohexital series. On the ,a'hole, premeditation in the Propanidid 
series was administered closer to the tim 
be assumed to have influenced the tour: 
other two series. When the mean time fr,, 
thesia of all fifty Propanidid eases is cot: 
anaesthetics on the one hand, and the 

of induction. Therefore it "can perhaps 
;e of anaesthesia differetntly than in the 
)m premedieation to induction of anaes- 
apared with the twenty4two satisfactory 
twenty-eight unsatisfactory anaesthetics 

T A B L E  V I  

~[EAN TIME F R O M  P R E b l E D I C A T I O N  TO I N D U C T I O N  

All cases 

hr. min. s.d. hr. 

P ropan id id  1 1:3.8 
Th iopen ta l  1 39 
Methohex i ta l  1 31 

31. 578 
40.9  
32.24 

'~') ry  ,~,~ sat isfacto 
anaes the t ics  

min. s.d. hr. 

6 30.651 1 

l 

28 unsa t i s fac tory  
anaes the t ics  

rain. s.d. 

19 31 .496 

Comparison: 
PR 

= - .5" = - . .  5 t ~ 9 7 J 7  

n . s .  

TIt 

A I . L  C A S E S  

I1,8 I 

M 

All Cases 

& 
/ 

/ 
t = 0.977/ 

/ 

/ 
/ 

h . .q .  

/ 
/ 

/ 
/ 

P R O P A N I D I D  
/ 

/ 
Satisf./__ . . . . . . .  n.s._ __i i 

\ 
\ 

\ t  = -0.,~15 

iX 
x 

\ 

S. 

\ 
\ 

\ 

\ 
\ 

\ 

_'X Unsatlsf. 

t = l , l O 0  

Abbrevia t ions  as in Table  I .  

t = 1.525 
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on the other, and when satisfactory and unsati~fact~ 
~Mth each other, no difference can be demon~trat 
that the time of administration of the preoperative 
whether an anaesthetic with Propanidid was gc 
otherwise. 

It was noted, however, that insertion of an~ oral 
poorly tolerated, and that anaesthesia could be ~: 
more cases ff an airway was omitted. Indeed, of t 
thetics, fifteen patients (6870) had no oral airway, 
imsatisfactory anaesthetics, eighteen patients (62' 

579 

)fy anaesthetics are compared 
ed. Itl is therefore concluded 
medication did not determine 
ing to  proceed smoottfly o r  

Mr..way was, on the Whole, 
',onducted smoothly in many 
he twenty-two smooth anaes- 
whereas in the twenty5eight 

o ~) did have an oral airway 
inserted. This certainly does not explain all the unsatisfactory anaesthetic~, but 
seems to have been a factor in them. 

Postoperative period a/Table VII). It will be see~ that nausea and emesis, or 
emesis alone, occurred in a total of twenty-nine instances , much more frequently 
than wath either thmpental or methohexltal. The[same observation applies to 
postoperative headaches. " / 

Three patients complained of an unpleasant taste postoperatively, bu~ one 
volunteered that she felt better than after a previous D. & C. 

TABLE VI I 

POSTOPERATIVE PERIOD 

Nausea and Nausea 
emesis only 

Propanidid t6 11 
Thiopental 5 1 
Methohexital 1 1 

. 

Emesis 
o111y Headache 

2 5 
- - - -  1 

- - -  0 

Direct comparison. While this study was in progi'ess, three patients unde]cwent 
D. & C. twice. Of these, one had received Propank 
for induction early in the investigation and before 
doned. This was one of the instances in which :the 
10 mg./kg., and therefore it is of interest to me: 

lid in the dose of 10 mg./kg. 
this dosage had been aban- 

;ase proceeded smoothly with 
ltion it here. The othei: two 

patients were among the main series of fifty patients who received an induction 
dose of 5 mg.Tkg. All were given thiopental on the second occasion (Table VIII) .  

�9 �9 ] ~ , The comparisons m all three cases suffer from t 
medications at comparable intervals before the ind 
theless postoperative wakening and orientation wer 
for thiopental as compared with Propanidid, t~}ui 
difference in premeditation time. One must also b 

allure to administer the~ pre- 
uction of anaesthesia. Never- 
e always markedly prolonged 
te out of proportion t~ the 
sar in mind that the tel ttion 

of premedication to induction was different in each case and even revers 3d in 
the second case. Cardiovascular changes were not obvious and the one case of 
hypertension on induction may well be attributec~ to the rather large dose of 
10 mg./kg. Only in the 10 rag. case was anaesthesi a smooth with Propanidiid. In 
the se.eond one, anaesthesia was so difficult that suecinylcholine had to be given 
to settle the patient and allow the operation to proceed. In the third caso,|con- 
tinuous movement and tightness were quite disturbing. Anaesthesia with Ithio- 
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pental was smooth in all instances. All three pafienti~ had nausea and emesi~ in 
the immediate postoperative period after Propanididl a phenomenon whic was 
absent with thiopentaL In addition, the third patient had severe postoperative 
headache, and this again did not occur after thi6pen 
drowsy for a long time after thiopental; well beyon 
verbal command, but this may well have been oc, 
muscular administration of the premedication Which 
influence until after the operation had been completed 

tal. However, she was very 
:l the period of reaction to 
:asioned by the late intra- 
no ,doubt did not exert: its 

Electroshock Therapy 
'The vital statistics of these patients, the number of treatments with each agent, 

and the dose ranges for each are listed in Table IX. 
'1"he mean dose and the waking time after each drug are listed in Table X. As 

in the D. & C. study, thdre is a difference in the mea 
significantly larger amount of Propanidid being re~ 
that this is of academic interest only and does not 
merits ,of either agent. The mean waking time w 
Propanidid in the electroshock cases than it was in 
abnost certainly due in part to the effects of the ele 
the lesser reliability in determining the endpoint i 

n dose administered, a very 
tu/red. It is stressed again 
add to or detract f rom the 
as considerably longer for 
the D. & C. study. This is 

etric current and in part to 
n patients with psychiatric 

disorders. Nevertheless, the comparison with thio!)enta! is valid, since each 
patient served as his own control and therefore the szmle conditions prevailed for 
both drugs. In some few instances the exact wakening time could not be deter- 
mined at all, and in those eases the data are omitted Ifrom the statistical analysis. 
Results of the analysis show that patients after Pro panidid awoke significantly 
earlier than after thiopental. 

There were no major troublesome side-effects 
Propanidid in this entire series, nor was nausea or 
exception was one patient who had nausea and eme, 
ments, one of them conducted under thiopental and 

from either thiopental or 
emesis observed. The only 

is after the first three treat- 
two under Propanidid. 'The 

patient was then given dimenhydrinate before each shock treatment during: the 
next three treatments, all of which were done under thiopental, and no post- 
operative nausea and emesis developed. However, the next three treatments 
under Propanidid, with dimenhydrinate omitted fro:~ the preparation, still did 
not result in nausea and emesis. One might safely I assume therefore that the 
occurenee of this sequel after the first three admin:Istrations was likely related 
to factors other than the anaesthesic agents. 

No tJhrombophlebifis was noted, despite the fact that injections were made 
dh'ectly into the veins. Neither was apnoea following the injection of suceinyl- 

I 
choline more prolonged when Propanidid rather than thiopental was used as the 
anaesthetic. However, it was noted that after Propan:!did, patients had some resi- 
dual weakness as manifested by the difflcuky of opening their eyes, raising ~heir 
arms, etc. This was likely a residual effect of the muscle relaxant, but it is difficult 
to be certain whether it can be interpreted as potentiation or whether it iwas 
simply due to the fact that patients awoke more rapidly after Propanidid beifore 
full muscle power could return~ ~ 
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TABI~E X 

ELECTIaOStIClCK Tm~,RAPV 
i 

Mean dose Mean waking time 
r 

mg. s.d. " I. min. 

Propanidid 136. 783 41.43 5.74 2.76 
5.8'i6" 

Thiopental 112.46 32.25 7.92 4.38 

s.d. t 

4.844* 

*Highly significant (p < .01). 

SUMIklARY AN D CONCLUSlO~I 

Experience gained from the use Of Propanidid in fifty D. & C.'s would indicate 
that the drug is a rapid-acting inductionlagent. When it is also'used to supple- 
ment nitrous oxide anaesthesia, undesirslble side-effects such as rigidity, cough- 
i,n~, hiccough, phonation, and uncontrollable movement of the patient occur in a 
sufficiently large percentage of cases to make this an undesirable anaesthetic 
technique. There is no evidenee that the side-effects are influenced by the timing 
of the premeditation, but it would appear that if no orM airway is inserted, the 
percentage of smooth anaesthetics can be increased. \Vhile this possibility was 
not further explored, it would seem that manly of the undesirable manifestations 
in this series could have been controlle~ by the addition to nitrous oxide of a 
more potent inhalation anaesthetic and/or the administration otf a short-acting 
muscle relaxant. In the latter case howew~,r, the supplemental doses of Propanidid 
would not have been required in the flrst place, except perhaps early during 
maintenance to allow a smooth transitic 
short effect of a single induction dose 
transition difficult. Our comparisons in( 
short anaesthetic is desirable and anaestl 

n from induction. It is feared that the 
of Propanidid might have made such 
lieate that if rapid awakening from a 
hesia is to be maintained with nitrous 

oxide and a supplement of an intravenous anaesthetic, then methohexital would 
be a preferrable choice. Because of the lanticipated difficulty of transition from 
induction to maintenance for longer pr0cedures when the prolonged action of 
thiopental is no disadvantage, Propanidid cannot be considered superior to 
thiopental for induction purposes in gen6ral. One further grave disadvantage of 
the agent is the high incidence of postoperative nausea and emesis if it is used 
as it was in this series. On the other hand, the fact that Propanidid does not 
have to be prepared prior to administratibn and is stable in solution is a definite 
advantage, as are the relative cardiovaslcular stability and absence of primary 
respiratory depression. In the entire serieS, no thrombophlebitis was encountered, 
and no tissue irritation was seen on the two occasions when a small amount of the 
substance was inadvertently injected interstitially. 

While on balance the experience with repeated injections of this agent has 
been such that its use under those circumstances cannot be recommendedl 
experience with it in electroshock therapy was quite good. There was little 
difference between Propanidid and thiopental as far as the procedure was 
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concerned, but again awakening from Propanidid was faster and there w~s no 
hang-over. This was .much appreciated by th~nur!dng staff, who could r~'mrn 
the patients more qmekly to their rooms with less supervlsion. The psychiar 
were more reserved in their judgment, and  some of them felt that in terms of 
the over-all result of shock treatment there might be some advantage in: the 
longer sleep provided by thiopental. Pr0panidid administered as a single injection 
direct into the vein did not cause any thromboplalebilis and was not characterized 
by any of the untoward side-effects or ,equelae tha 
was used as a supplement to the maintenance Of nit 
would seem to indicate that the main value of Prop~ 
agent for very short surgical procedures. Since the zl 
will only provide a momentarily quiet patient, it wc 
occasions in our institution. 

t had been present when it 
rous oxide anaesthesia. This 
Mdid is as a single injection 
cceptable dose of 5 mgi/kg. 
uld be suitable only on !rare 

R~SUM~ 

Le propanidid est un nouve] anesth6sique non barbiturique b. courte action; il 
est derive de l aclde phenyloxyacetlque. On 1 a utflllse eomme agent d lndul.tion 
et cornme compMment ~ ranesth6sie au protoxyde d'altzote chez cinquante mallades 
opSrSes pour curettage utSrin, et comme seul agent ](en ehoisissant quelques cas 
au hasard h la place du thiopentone) pour des cas d'51ectrochoe en eompl/~tant 
par des petites doses de suecinylcholine. D'apr~s n(:,tre experience avec la is6rie 
des curettages, cet agent produit fr6quemment de 
hoquet, des mouvements incontr61ables, de mbme 
sib!e de naus~es et de vomissements post-op6ratoires 
selon la technique que nous avons utilis~e. Non n'a' 

la rigiditY, de la toux, du 
qu'une proportion inadmis- 
du moins s'il est adminiistr6 

'ons pas pu trouver de rela- 
* t l �9 �9 , d tlon entre le moment de la premedleahon et la fr6quence de ces effets secondaires; 

cependant nous avons not6 que rapplication d'un tube oro-pharyng6 diminuait 
la pr6portion des anesth6sies douces et agr6ables L e propanidid est un agent 
inducteur ~t action rapide; le r~veil est 6galement tr6s rapide sans laisser de 
malaise. En r6alit6, le r6veil est si rapide que cet agent n'est pas pratique si 
l'intervention dure plus d'une minute. A cause de eette action si courtc, ill est 
probable qu'on ne pourra jamais remplacer le thiopent]one par le propanidid comme 
agent de routine pour les inductions; en effet, son aetionl sera probablemenf ter- 
mince bien avant qu'une anesth6sie convenable ne s, oit produite par l 'agent prin- 

I" t 

cipal. D'un autre c6t6, cet agent nous a donn(~ entiere satisfaction clans un i;erie 
�9 I de cinquante cas delectrochoe; il est exactement fcomparable au thiopentone, 

saul pour ]a rapid/t6 du r6veil. Dans ces conditions, on n'a not6 aueun effet 
secondaire d(~sagr6able. Les avantages du propanidid~nt  6t(~ les suivants, il est en 
solution stable, et on n'a pas h le pr@arer  imm6diatement avant del'adminisjtrer; 
il produit rarement de l'hypotension; il ne produit pas de d6pression respiratoire 
importante; toutefois une 16g~re d6pression peut suivre l 'hyperpn6e qui se !pro- 
duit tc, ujours au d6but. Dans aucun eas des deux s6ries, on n'a observ6 de 

f �9 s ] thrombo-phl6bite, mais awes les eleetrochoes pratlques sous anesth6sie au !pro- 
panidkt, on a observ6 une eertaine faiblesse musculaire. 
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