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relaxation for bimanual pelvic examination.
Having obtained these results it seemed advisable to carry out a further coip-

parative study which might approximate more closely the actual clinical use of
both drugs. Thiopentakor methohexital was to be used for induction and there-
after in intermittent doses for supplementation of iltooiis oxide anaesthesia, if attd
when required. This is a more desirable way of using barbiturates in anaesthesia;
therefore, it would be interesting to know htivy methohexital compares with
thiopental When used in this fashion. In order to elinfjinate any possible prejudices
because of our previous studies and their findings, a blind study was decided
upon.

1From the Department of Anaesthesia, University of Saskatchewan College of Mediciae and
University Hospital, Saskatoon. \ j

Supplies of Methohexital were made available through) tijie courtesy of Eli Lilly and Company
Limited, Indianapolis, Ind.
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As in the previous investigation, this Series too was restricted to minor gynaeco-
logical procedures, using only patients in physical status^ 1, 2, and 5. Thiopental
was used in a 2.5 per cent solution and methohexital in 1 per cent concentration.
Fresh solutions of either drug were prepared in specially provided 50 ml. multi-
dose ampoules whenever the previous solution was used up. Since solutions of
methohexital ar§ colourless whereas thiopental has a yellowish tint, 1 ml. (6 mg.)
of phenolsulfonphthalein was added to each 50 ml. of solution. Thus both solu-
tions were coloured uniformly red and they were coded immediately after
preparation. The administrator was not aware at the time of anaesthesia what
agent he was using. Because of the different concentration of each agent, the
amount administered was recorded initially in millilitres and later was translated
into milligrams after the identity of the drugs had been revealed.
j All patients were premedicated with m^peridine and scopolamine intramuscu-

larly, usually 50 mg. and 0.4 mg. respectively.
Immediately upon induction of anaesthesia, nitrous oxide 8 L. and oxygen 2 L.

were administered by mask in a semi-closed system and thereafter supplemental
doses of the same agent as had been used for induction were administered when
needed to maintain adequate depth of anaesthesia.,

In all, 111 patients were studied, of whom 56 received thiopental and 55
methohexital.

DISCUSSION OF! RESULTS

Age (Table I) . The oldest and the youngest patients in both groups are listed
as well as the mean ages. Although the extremes of ages were very close, there
was a significant difference between the ifeieans, the average patient receiving
thiopental being almost four years older than the one in the methohexital group.
This is surprising since the patients were selected at random. It is unlikely, how-
ever, that this difference greatly influences the results of the study.

Height and weight (Table II). As far as the mean height and weijght are con-
cerned, there was no difference between the two groups under study],

Time from premedication to induction (Table III). There was rjo difference
between the mean in the two groups. In all previous studies this Was the most
variable to standardize. In the present study premedication certainly did not
influence the validity of the results.

Thiopental

Methohexital

*Signincant

Oldest
(yrs.)

62

61

(P<.05)

TABLE I
AGE

Youngest
(yrs.)

20

18;

Mean
(yrs.) (mo.)

35

31

7

11

S.

7

10

D.

.09

.66

t

2. 023*
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TABLE [I
HEIGHT AND WEIGHT
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Mean height
(ins.)

jVlean weight
Ob.)

Thiopental

Methohexital

TABLE III \
TIME FROM PREMEDICATJOI<| Tb INDUCTION

Longest
(hr.) (min.)

Shortest
(min.)

Mean
(hr.) (min.) S.D.

Thiopental

Methohexital

3

3

46

6 27

TABLE tV
DURATION

Longest
(min.)

Shortest Mean
(min.) S.D.

Anaesthesia
Thiopental

Methohexital

Operation
Thiopental

Methohexital

35

49

28

38

6

8

5

5

17.6

18.4

12.1

12.3

5 .8

7 .3

5,0

6.6

-0.587

-0.127

Duration of anaesthesia and operation (Table, IV). Agaiiij, there was
ference in the two groups and thus the results for

no dif-
the two drugs are not influenced

by these factors.
Amount of drug used (Table V). The well-eStablished fact that metMhexital

is a more potent drug milligram for milligram than thiopental has once again been
corroborated. Both for induction and maintenance and as far as the total dose is
concerned, 2% times the ̂ amount of thiopental in milligrams was required than
with methohexital. Since thiopental was given as a 2M per cent solution and
methohexital as a 1 per cent solution, the amount of anaesthetic in millilitres
administered was identical. This result is at variance with our previous findings in
which the ratio of thiopental to methohexital was 1:1.54. This apparent dis-
crepancy can be explained by the fact that in the previous study each drug was
used for the entire maintenance of anaesthesia whereas in the present study the
burden of maintening^anaesthesia was placed upon nitrous oxide and the intra-
venous barbiturate was used only for supplementation of nitrous oxide..Tlie ratia
of 2&:1 is closer to thai: suggested by other authors who have used methohexital
in a similar manner (1, 2).
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Induction
Thiopental

Methohexital

Maintenance
Thiopental

Methohexital

TOTALS

Thiopental

Methohexital

**Highly significant

TABL
AMOUNT OF

Maximum Min
(mg.) (IT

250

120

375

200

550

250

(P<.01)

1

1
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E V
DRUG

mum
g.)

)0

30

25

50

USED

Mean
(mg.)

133.3

54.2

161.8

65.4

295.1

119.6

S.D.

26.3

14.2

94.8

37.2

95.3

38.4

19.

7.

12

t

726**

081**

764**

Induction time (Table VI) was defined as the time from completion of the
injection of the drug until surgical anaesthesia was reached. The fact that there
is no significant difference between the two drugs is once again at variance with
our previous findings. We had stressed Before that methohexital, being a much
more potent drug, must be injected more slowly than is customary for thiopental.
Since this was a blind study, thiopental had to be administered at the same slow
rate as is mandatory for methohexital. It is obvious, therefore, that if thiopental is
used in the same cautious fashion which is essential for methohexital, induction
with thiopental is no faster than with the new agent. In other words, the previous
findings were due to the fact that liberty is taken with thiopental because of
greater experience with this drug.

Thiopental

Methohexital

Lonj
(min.)

2

4

TABLE VI
INDUCTION TIME

*est Shortest
(sec.) (sec.)

10

30 15

Mean
(sec.)

39.9*

38.6

S.D.

22.8

35.6

t

0.223

Total sleep time (Table VII) was defined as the time from start of injection
until the patient obeyed the simple verbal command of opening the eyes. There
was a significant difference between the mean total sleep time, thiopental being
the longer acting agent of the two. This confirmed our previous findings that
methohexital is a shorter-acting agent and this finding also applies under the
changed experimental conditions of the present study.

Waking time (Table VIII). Both the waking time from the last supplemental
injection of the intravenous barbiturate and that from the end! of inhalation
anaesthesia are listed. The end point hjere agiain was obedience toj simple verbal
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HIS

command. There was a highly significant diff
methohexital, the mean waking time in both
lowing the administration of methohexital.

Time from wake-up to orientation (Tat le C
simple verbal command to the point when the
place and time. Here again, the eflFect of methohexital
that patients were, orientated sooner than after
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rence between thiopental and
tances being much shorter fol-

C) was the time from obeying
patient was fully orientate^ as to

proved less protracted in
he administration of thiqpental.

TABLE VII
TOTAL SLEEP TIME

Longest Shortest
(min.) (min.)

Thiopental

Methohexital

59

52

7

10

Mean
(min.) S.D.

25.3

21.1

10.9

7.7
2.335*

^Significant (P<.05)

TABLE VIII
WAKING TIME

Longest Shortest Mean
(min.) (min.) (min.) S.D.

From last injection
Thiopental

Methohexital

From end of
inhalation

5 anaesthesia
Thiopental

Methohexital

50

33 ;

46

9

4

3

1

i
2

15

10

7

2

.3

.7

,7

9.

5.

9.

1.

4

7

7

8

3.653**

3.803**

•Highly significant (P<.01)

TABLE IX
TIME FROM WAKE-UP TO ORIENTATION

Longest Shortest Mean
(min.) (sec.) (min.) (sec.) S.D.

Thiopental

Methohexital

13

5

14.4

26.2

151.6

85.1
2.069*

•Significant (P<.05)

Apnoea (Table X). Whereas in our previous study the incidence of apnoea
had been greater with thiopental than with methohexital, the mean duration
being no different,-in the present investigation no difference existed between the
two drugs as far as both incidence and mean [duration were concerned. Whereas
it had been found that, if apnoea did occur with methohexital, it was much more
prolonged than after thiopental, this was not found to be so in the present study.
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Thiopental

Methohexital

CANADIAN

Incidence

8(14.3%)

3(5.4%)

S.D.

.05
1.

.08

ANAESTHETISTS'

TAB^E y
AP^OEA

4
i . \

t Apnoeic |ases
43 sec. /

6 3 6 . . . ^T

i^^ ;
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Mean Duration

' S.D.

23.8

7.6

t All cases

6.1
0.438

2

S.

17

8

D.

.4

.5

-

t

1.595

This was no doubt again due to the fact thai: thiopental was injected in a slower
and more cautious manner than is customary since the identity of the drug was
unknown at the time of administration.

Side-effects (Table XI). The only side-erfects of note during anaesthesia were
movements during maintenance. The high incidence of these movements was due
to the fact that their occurrence was the only indication that additional supple-
ment^ of the intravenous anaesthetic were required. The large majority of these
movements were in the category of very slight or slight and as such were not even
noticed by the surgeon. These and also moderate movements could be easily con-
trolled by a further injection of anaesthetic. No severe movements which would
include withdrawal of the pelvis during manipulation were seen. As one might
expect most of the movements occurred at tjhe stage of operation when stimula-
tion was maximal, namely, during preparation of the lower abdomen and vagina
with cold water, examination under anaesthesia, and dilatation of the cervical
canal. It is, of course, at these stages of grqater stimulation that the inadequate
depth of anaesthesia becomes most obvious.

TABLE XI
SIDE-EFFECTS S

A. TOTAL INCIDENCE

Cough Hiccough Movements

Induction Maintenance Induction Maintenance Induction Maintenance

Thiopental
Methohexital

0
0

42 (75%)
46 (83.5%)

Thiopental
Methohexital

B. SEVERITY OF

Very slight

27
30

MOVEMENT

Slight

10
10

Moderate

5
6

1

Severe

0
0

C. STAGE OF PROCEDURE AT WHICH MOVEMENTS OCCURRED

Vaginal Examina- Dilatation
Lithotomy Prepara- Catheteri- tion under of cervical No surgical

position tion zation anaesthesia canal Curettagcji stimulation

Thiopental 3
Methohexital 4

19
19

18 9
11
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In comparing thiopental and methohexital one is struck by the similarity of
the two agents as far as side-effects ar^ concerned, ^onej of these occurred during
induction and even as far as the severity of the movements or the! stage of pro-
cedure at which they occurred is concerned the incidence is very similar. One
would conclude from this that there is no essential difference between the two
drugs when they are used under the particular conditions of this study.

Recoveryr.period (Table XII). Untoward ihanrJGestations during the recovery
period were few with either drug. The incidence-61 nausea and erriesis during the
first 24 hours was slightly greater with thiopental tfian with methohexital, but in
no case was the nausea prolonged. Only once was :t severe enough tq require the
administration of perphenazine.

TABLE XII

RECOVERY PERIOD
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Nausea and r,
emesis Nause;

Thiopental
Methohexital

Headache

SUMMARY AND CONCLUSIONS

One of the most interesting features which has emerged from this study is the
apparent discrepancy between our previous study and this one. In the previous
study, the identity of each drug was known and was used both for induction and
maintenance of anaesthesia. The present study was a blind one and each drug
was given for induction of anaesthesia and theft during maintenance only if
nitrous oxide and oxygen alone were insufficient. tThese discrepancies emphasize
a very basic fact of clinical and of experimental comparisons, namely that when
conclusions are drawn as to the comparative properties of two or more agents,
it must be. clearly stated that the conclusions apply only to the experimental con-
ditions under which the results were obtained. In other words, comparable yalues
are not absolute entities but must be related to '̂ circumstances and to the basic
experimental assumptions.

The comparison of means has certain limitations which must also be appreciated.
In the original study, for instance, following the induction with a barbiturate it
was always necessary to give at least one maintenance dose of the barbitjurate,
whereas in the present study nitrous oxide-oxygen maintenance alone wa| ade-
quate in four of the thiopental cases and in two of the methohexital cases. Also
the cases that remained adequately anaesthetized on nitrous oxide-oxygen alone
were by no means always the shortest cases, ̂ nor had they received necessarily
more than an average amount of barbiturate for induction. Indeed, the two longest
cases induced with thiopental and maintained on nitrous oxide and oxygen with-
out further supplement lasted 17 and 19 min. respectively and had received only
125 mg. of thiopental for induction.

Nor is there a clear relation between the wake-up time and the total dose of
barbiturate administered. For instance, the longest wake-up time after completion
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of inhalation anaesthesia supplemented by methohexital was 9 rrln. and this
patient had repeived a total of 110 mg. of the drug for induction and rnaintenance;
this is very close to the mean total dose. The shortest wake-up tim£ was 30 sec.
and this patient also had received 110 ing. of the same drug. The longest wake-up
time after nitrous oxide supplemented by thiopental was 46 iriin. following
administration of 375 mg. The patient who had been given the largest total dose
of thiopental, 550 mg., awoke within 4 min. of the end of inhalation anaesthesia,
the mean being almost double that tiime. This at first glance seems odd until it
has been calculated that the first patient received 19.5 mg. of thiopental per
square meter body surface area per minute of anaesthesia and the second only
14 mgi This and many more or less tangible factors such as degree of apprehen-
sion pr sedation, metabolic rate, effect of premedication, age, obesity, effect of
nitrous oxide, etc., must be taken into account in relating dose to sleep time so
that a mere comparison affords only limited information.

If any conclusion can be drawn from such a comparative study as the one here
presented, it is this. If thiopental 2M per cent or methohexital 1 per cent is used
for induction of anaesthesia and for supplementation of nitrous oxide-oxygen
anaesthesia for a standard operative procedure, and if both drugs are injected at
the same rate, the degree of anaesthesia, obtained and its quality are on the
average quite similar, except that awakening following methohexital is quicker,
and orientation is faster and more complete than with thiopental. These may be
significant factors in out-patient practice aind where good recovery room facilities
are not available.
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RESUME

Nous avons compare, par la methode a Taveugle, du thiopental a 2/2 pour cent et
du methohexital 1 pour cent chez 111 femmes en sante qui avaiejnt a subir des
operations gynecologiques mineures. Pour le maintien de Tanesthesie, nous avons
employe du protoxide d'azote et de l'oxygene que nous completions a Foccasion,
lorsque necessaire, avec de petites quantities du barbiturique employe pour
1'induction.

Apres Tanalyse des resultats, il nous semble que, lorsque nous employons ces
agents de la fagon decrite, il existe peu de difference dans les resuiltats si qe nest
que, avec le methohexital, le reveil est plus precoce et les malad^s redeviennent
plus tot completement lucides.

Ces resultats ne confirment pas dans tous les details ceux qtie nous avions
obtenus au cours d'etudes comparatives anterieures de ces deux medicaments, ce
que nous attribuons a la technique d'ahesthesie differente employee au cours des
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deux etudes. II est done important de se
faisons des 6tudes comparees de medicaments
necessairement dans toutes les $rconstancps clijniques
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mettre dans Fesprit que, lorsjque nous
les r^sultats ne se superposent pas

REFERENCES

Oxyg1. STOELTING, V. K. The Use of a New Intravenous
Anesthesia (A Preliminary Report). Anesth. &

2. REDISH, C. H.; VORE, R. E.; CHERNISH, S. yl.; &
Thiopental Sodium and MethohexitaJ Sodium
Oral Med., &/Oral Path. 11 (6): 603-616 (June

3. WEYL, R., UNAJL; B., & ALPER, Y. Clinical ^valuation
Barbiturate for Intravenous Anesthesia. ISurg.,
1958).

4. WYANT, G. M., & CHANG, C. A. Sodium Methohejxital
Soc. J. 6 (1): 40-50 (Jan., 1959).

5. FRIEDMAN, E. Methohexital Anesthesia in
(Monograph Suppl.) 2Q (5): 121-124 (May, 1^59),

en Barbiturate 25398 for Intravenous
Analg. 36: 49-51 (May/June, 1957).
GRUBER, C. M., Jr. A Comparison of
in Oral Surgery Patients. fOral Surg.,

,1958).
of a New Ultrashort-Acting Oxygen

Gynec. & Obst. 107: 588-^592 (Nov.,

A Clinical Study. Cariad. Anaesth.

Eledtrocerebral Therapy. Dis. Jperv. Syst.




