
VOL. LXIII. NOVEMBER, 1934. 

Authors are.alone respo~sible for ~he:8*~~ements 
made and the opinions. e~pres8ed in t~eir, papers. 

~tJur nal 
IIf t~,· 

®rtgtnal <tommuntcations. 

AVERTIN IN ANAl:STHESIA. 

By MAJOR L. S. C. ROCHE, M.C., 
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PREMEDICATION with basal narcotics to render the induction of the 
usual anresthetic agents more pleasant and safer has in recent years been 
receiving considerable attention on the part of anresthetists, and satisfactory 
reports as to the value and safety of such methods are now and then 
appearing in the medical press. 

Having completed a series of 'over 200 consecutive routine administra
tions of avertin, I venture to submit to readers of our JOUl'nal details of 
the methods us'ed and the conclusions reached as to their value. 

Chloroform and ether, or combinations of both, are still commonly used 
as anresthetic agents. Even in skilled hands chloroform lllay produce 
toxic effects on the heart, liver, and kidneys, while ether is an irritant 
which may affect the lungs. As a result complications and even fatalities 
have occurred. 

It was for the above reasons that Captain J. Sheppherd, I.M.S., who 
was once my surgical colleague, not only suggested the trial of basal 
narcotics, but went to great trouble in obtaining the first supply of avertin, 
which at the time was not available in India. 

Our first impressions were so favourable, that I have used avertin in 
premedication almost entirely as a routine measure ever since. 

The makers of the drug, Messrs. Bayer-Meister,.Lucius, have published 
an excellent brochure bearing on its chemistry and pharmacology, together 
with the necessary guiding lines for its administration, to which readers 

21 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-63-05-01 on 1 N
ovem

ber 1934. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


'290 Avertin in AnlEsthesia 

are referred. I propose, however, to make a few observations on the 
following points: Contra-indications, preparation and dosage, administration, 
pre-operative effects, further steps for completing anmsthesia, post-operative 
effects, application to midwifery, disadvantages, comparison with some 
other basal 'narcotics, nature and number of operations carried out, con
clusions and dosage table. 

CONTRA-INDICATIONS. 

The contra-indications to the use of avertin are: Grave renal diseaRe 
owing to possible interference with elimination; grave hepatic disease owing 
to possible interference with detoxication processes; advanced pulmonary 
tuberculosis or the presence of severe lower bowel disease. 

Inquiry and examination regarding the above-mentioned points together 
with routine examination of the urine should therefore always be made. 

PREPARATION AND DOSAGE. 

Avertm or tribromethyl alcohol is a white crystalline powder supplied by 
the makers in this form, or as "liquid avertin," i.e. dissolved' in amylene 
hydrate. The latter is not o:qly more convenient, as it can be quickly 
measured and rapidly dissolved, but it appears to be more readily absorbed. 

The range of dosage is from 0'05 to 0'18 cubic centimetre per kilogramme 
body-weight. Experience shows that doses below 0'1 cubic centimetre 
per kilogramme body-weight are too uncertain in action for ordinary pur
poses. On the other hand, doses of 0'18 cubic centimetre are generally 
excessive and tend to give rise to restlessness after operation. Therefore 
0'1 cubic centimetre per kilogramme body-weightis considered the normal 
optimum dose but with the following reservations: Children and nervous 
adults, and also certain cases where it is proposed to use avertin alone, 
require more, i.e. 0'15 cubic centimetre per kilogramme body-weight. 

The solution must be prepared immediately before administration, its 
exposure to air for any length of time favouring the formation of hydro
bromic acid which is a dangerous rectal irritant. It should be meticulously 
prepared as follows :-

The calculated amount of liquid avertin is poured into sufficient 
warm distilled water to make up a 3 per cent solution, the temperature of 
which must be kept at blood heat. Higher temperatures may lead to 
hydrobromic acid formation; solutions at lower temperatures are not so 
well absorbed, probably because the drug is not properly dissolved. 

The mixture is then vigorously shaken in a large bottle for two minutes. 
Just prior to administration the Congo-red test must invariably be applied 
to make sure that the solution is free from hydrobromic acid. With each 
bottle of avertin the makers supply a small bottle of 1 : 1000 Congo-red 
aqueous solution, a few drops of which are added to five cubic centimetres 
of the avertin mixture. The resultant colour should be orange-pink, but 
if the slightest trace of blueness or blue deposit is present the mixture 
contains hydrobromic acid and is unsuitable for use. 
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" Liquid avertin " seems to keep well even in the tropics. Only once 
on using the contents of a new bottle did the blue tint appear; in this 
case the makers' agents replaced the defective bottle. 

ADMINISTRATION. 

The evening prior to the morning of operation a soap and water enema 
is given to the patient. It is better not to repeat it on the morning of 
operation as the avertin is more easily absorbed and more readily retained 
when the bowel is at rest. 

In the case of rectal operations the enema should be given on the 
morning of the operation. For the reason already given and because it is 
almost impossible to keep the site dry during operation, avertin is not very 
satisfactory for such cases. A few minutes before the administration of 
avertin, if it is intended to complete anresthesia with ether, atropin, gr. IttU-' 
is given subcutaneously; but for short operations on the mouth and throat 
such an injection can be omitted as avertin itself inhibits salivation. 
Morphia, prior to avertin, does not appear to be indicated as a routine, 
though I have sometimes administered i to 1 grain when an extensive 
operation was contemplated. 

The room should, if possible, be darkened or screens placed round the 
bed and the patient's ears plugged with wool. Quiet and silence must be 
maintained throughout. 

Half an hour before operation the patient is instructed to lie on the left 
side and the solution of avertin, as above prepared, is slowly injected high 
into the rectum through a funnel and well-lubricated catheter. Seven to 
ten minutes should be taken over the injection, during which time the 
patient is exhorted to go to sleep and discouraged from talking. . As a rule 
the patient is asleep in ten to fifteen minutes, but should not be moved to 
the operating theatre under thirty minutes from the commencement of the 
injection. 

Administered as described, the comparatively small amount of fluid 
injected is not an unpleasant ordeal for even a nervous patient, and the 
effects produced while the patient is falling off to sleep are invariably 
described as extremely pleasant. 

PRE-OPERATIVE EFFECTS. 

The sleep produced by avertin in normal dosage is a deep one from 
which it is difficult to rouse the patient, but it differs from complete 
anresthesia in that pinching or pricking the skin will elicit a slow movement 
of the limbs. The cough reflex is usually not abolished entirely and the 
patient can swallow. 

The pupils are contracted and the face is flushed. If there be any 
cyanosis and stertor these are merely due to relaxation of the jaw muscles; 
hence an attendant should always be present to keep the head to one side 
and the jaw forward. 
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Respirations become slower and shallower and there is a fall of blood
pressure,(systolic drop of ten to twenty-five millimetres of mercury). Such 
a fall never gave rise to anxiety nor called for special treatment, as it 
passed off after a short time, particularly after a few inhalations of ether. 
Actual experiment showed that this fall in blood-pressure was of lesser 
extent and not so lasting as that which occurs during intrathecal 
anresthesia. 

It is at this stage, viz., thirty minutes after the commencement of the 
rectal injection, that the patient is moved to the operating theatre. 

The first advantage of this form of premedication is now apparent. 
We have a patient who has been peacefully put to sleep in bed and who 
is spared not only the unpleasant, in many cases the terrifying, conscious
ness of the operating theatre but also that of the face-piece and of the 
smell of anresthetics. 

As a further development of the method, on two occasions, in the case of 
nervous children, I have had the avertin administered in their homes prior 
to removal of tonsils and adenoids at the hospital and sent them home 
again after the operation before the effects of the avertin had passed off. 
Thus, apart from a complaint of sore throat, these children never realized 
they had left their beds, still less that they had undergone an operation. 

FURTHER STEPS TO COMPLETE AN1ESTHESIA. 

For nearly all dental operations and for short operations on the fauces 
and the nasopharynx no additional anresthetic is required. In such cases 
jaw relaxation is nearly always sufficient and both cough and swallowing 
reflexes are present, which is an ideal not so easily obtainable in other 
forms of anresthesia. The operator moreover has the field to himself. All 
the above points present very real advantages to patient, surgeon and 
anresthetist. 

For the few cases not under the complete influence of avertin, for all 
abdominal operations, i.e. requiring complete abdominal relaxation, or for 
any lengthy operations, some additional agent must be used to obtain 
complete anresthesia. 

In a few cases of this series local infiltrations of novocain were success
fully used, even for abdominal operations, but for the majority of cases 
ether on a Schimmelbusch mask was used. 

Shortly after a small quantity of ether has been administered, the 
breathing becomes deeper and the initial dusky flush gradually gives way 
to a healthy pink coloration. It will be found that the ether can be used 
much more sparingly than would be the case without a basal narcotic (less 
than 50 per cent is required). 'J'here is no struggling stage and in five to 
ten minutes the patient is ready for operation. 

As the pupils remain contracted tbroughout, the guiding signs are the 
respirations, which should be slow, quiet and fairly deep, the colour, which 
should be pink without any trace of cyanosis, and the complete relaxation 
and absence of movement. 
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Ether may have to bA pushed somewhat at the time of the skin and 
peritoneal incisions and when there is much peritoneal traction during the 
operation, but as a rule it is possible to stop the administration some time 
before the end of the operation. 

It was noted how well certain difficult subjects, such as the short, stout 
man, took this form of combined aniBsthesia without a change in colour or 
a sign of stertor or laryngeal spasm. In fact the striking point in all cases 
was the unusual "smoothness" of the administration, it being almost 
impossible for. the patient to develop any dangerous or even unpleasant 
concomitants .. 

To recapitulate further advantages: A smooth and complete anresthesia 
without struggle and without tendency to sudden changes into dangerous 
states; for the anresthetist, an easy administration without constant 
worry and alertness; and for the surgeon a subject well relaxed and of good 
colour on whom he can carry out any operative procedure without 
interruption or worry. 

To these advantages must be added the fact that the use of chloroform 
is entirely avoided and that only comparatively small amounts of etber are 
used, thus reducing the possibility of etber respiratory complications. 

THE POST-OPERATIVE PERIOD. 

From one and a half to two hours after commencement of the avertin 
administration the effects begin to wear off, and the avertinized patient 
passes into a condition of "twiligbt sleep" from which he now and tben 
partially awakes and from which be can be aroused. Forty percent of sub
jects tend to be restless, a few even requiring morphia: this is one of the 
greatest disadvantages of avertin. Ou the other hand, post-operative 
vomiting is rare (about 10 per cent, particularly in cases where conside~able 
traction on and handling of peritoneum has taken place) and then usually 
only once or twice, so that the necessity for cltreful post-operative nursing 
is not sensibly increased compared to other methods of anresthesia. 

Six to eight hours after administration the patient regains full conscious
ness, remembers nothing of any event sillce administration and complains 
of no unpleasant sequel re. 

The advantages derived at this stage are freedom from pain for several 
hours following operation, absence of toxic vomiting and otber unpleasant 
or dangerous states, and in many cases a quiet sleep. 

AVERTIN IN MIDWIFERY. 

It was used in a case of Cresarean section in combination with ether, 
with satisfactory results. 

It was also used in four normal parturition cases among primiparre. 
The results in these cases are definitely unsatisfactory, and not to be com
pared to narcosis with pernocton or with morphia-scopolamine for the 
following reasons: The rectal injection is invariably rejected when uterine 
contractions occur, thus leading the administrator into doubt as to dosage. 
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294 Avertin in Ant£sthesia 

Avertin appears to reduce the frequency and extent of uterine contractions. 
If administered during the second stage, it seems to produce excitement 
and restlessness. Avertin is therefore not recommended in midwifery. 

DISADVANTAGES. 

The extra cost involved; this works out in India at approximately 
Rs. 2/8/- to Rs. 3/- per administration. On the other hand, the considerably 
reduced consumption of the volatile anresthetic used in conjunction must 
be set against the increased expenditure. 

The time and special arrangements necessary in preparing and adminis
tering avertin; working under schedule with an experienced team, there 
is little, if any, time wasted. Moreover, the advantages to the patient are 
worth the extra trouble taken. 

The difficulty in determining exact dosage; this disappears largely 
with increasing experience. The exceptional case where the sleep produced 
is too light still responds to respiratory amesthetics better than usual. 

The restlessness during the recovery period; this can be largely 
minimized by the administration of morphia. No serious after-effects could 
be traced to this factor. 

COMPARISON WITH OTHER BASAL NARCOTICS. 

Other basal narcotics with which I can compare avertin are paraldehyde 
and pernocton. 

'rhe paraldehyde induction period is at least twice as long as that of 
avertin,is more uncertain in its action, and is sometimes very irritating 
to the rectal mucous membrane. Avertin is therefore considered superior 
to paraldehyde. 

With pernocton given intravenously the induction period is very rapid, 
almost instantaneous. In this respect it is superior to aver.tin. But 
whereas avertin is applicable to all ages and weights, the intravenous 
administration of pernocton at once curtails its application in the Case of 
children and stout subjects. The sleep produoed by pernoctoll is neither so 
deep nor so prolonged, and is often accompanied by marked excitement, 
restlessness and clonic movements. Avertill is therefore considered superior 
to pernocton. 

NATURE AND NUMBER OF OPERATIONS CARRIED OUT. 

Abdomina.l operations' •. 
Gynoocological operations .. 
Operations on head and neck .. . . . . 
Operations on bones and joints and manipulations 
Operations on hernia, varicocele, hydrocele 
Operations on fauces and nasopharynx .. 
Operations on rectum, anus and perineum 
Operations on hands and feet 
Operations on blood-vessels 
Circumcisions 
Amputation, foot 
Amputation, breast 

. Multiple dental extractions 
Midwifery 

Tohl. . 

52 
15 
4 

17 
21 
3<1 
11 
11 

2 
4 
1 
2 

39 
5 

218 
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In this series there was one post-operative death, not attributable to the 
action of avertin. The details are as follows :-

A very debilitated and cachectic woman, aged 65, suffering from a 
large fungatillg carcinoma of the breast, was recommended for amputation 
of the breast with a view to alleviating the constant and severe pain, as 
morphia in big doses was ineffective. Owing to the condition of the patient 
the use of a respiratory amesthetic was considered too risky, but as the 
septic condition of her teeth called for treatment extractions were carried 
out under avertin alone, and she recovered quite normally. Two weeks 
later the breast amputation was performed under avert in and local infiltra
tion of novocain. Three hours after operation she had nearly recovered 
full consciousness, but she died soon after, exhibiting symptoms of shock. 

CONCLUSIONS. 

(1) Avertin alone is unsuitable for most operations except for multiple 
dental extractions and operations on the fauces and nasopharynx. 

(2) A vertin carefully administered in reasonable dosage, in combination 
with ether, gives an ana:lsthesia which is pleasant to the patient and 
specially indicated in nervous subjects, and is suitable for most operations. 

(3) This form of combined anresthesia is generally a safer one, as it does 
away with the necessity of chloroform, is " smooth" and easy, and appears 
to be free from toxic after-effects. 

(4) The patient's speed of post-operative recovery and convalescence is 
unmistakably enhanced, even after severe operations. 

(5) For the reasons enumerated above, there is no doubt whatever that 
the advantages gained far outweigh any disadvantage which may be 
advanced against the more common use of avertin. 

AVERTIN DOSAGE TABLE. 

Normal dose: 0'1 cubic centimetre per kilogramme bony-weight. 
lIb. = 0-45359 kilogra.mme. 
1 stone = 6'3503 kilogrammes. 

Water (distilled) 
Dose. Dose. to make 

Stones Kilogrammes Cubic 3 per cent solution. 
centimetres llinims Ounces 

6 38'10 3'81 64 4! 
.7 44'45 4'44 75 5~ 
S 50'80 5'08 86 6~ 
9 57'15 7'71 97 71 

10 63'50 6'35 107 8 
11 69'85 6'98 118 8£ 
12 76'20 7'62 129 9~ 
13 82'55 8'25 140 101 

NOTE.-When the anresthetist orders 0'15 cubic centimetre per kilogramme body-weight 
add half the calculated amount of liquid avertin and water to the origiual amount. 

In conclusion, the thanks of the writer are due to Colonel G. G. 
Tabuteau, D.S.O., lately Commanding the British Military Hospital, 
Karachi, for permission to forward this'report for publication. 
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