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Intratracheal insufflation consists in driving a current of air 
under pressure through a tube introduced by way of the mouth 
and larynx deeply into the trachea. The current of air, which is 

continuous, returns between the tube and the wall of the trachea, 
and escapes through the mouth and nose. 

The work of Meltzer and Auer has demonstrated that this 

insufflation of air into the trachea under adequate pressure 
ventilates the pulmonary alveoli and enables the normal 
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diffusion of gases to be carried out for many hours, independently 
of all respiratory movements. If the air in its passage under 

pressure is made to pass through a chamber containing ether, 
we are enabled to introduce into the pulmonary alveoli ether 

vapour of varying strength. 
The points to which attention may be directed are: 
1. In ordinary respiration air has to be brought from outside 

through the nose, pharynx, larynx, trachea, and bronchi?from this 
point respiration consists in an interchange of gases between the 

tidal and alveolar air by a process of diffusion. 
In intratracheal insufflation air is brought down to the 

bifurcation of the trachea with a certain force which favours 

diffusion of gases, the long intervening air-shaft which has been 
termed the "dead space" being thus cut out.. The practical 
importance of this is that there can be 110 interference with the 

free passage of air between the entrance to the mouth or nose 

aud the trachea, an interference which is so frequently responsible 
for respiratory difficulties during anaesthesia. 

In addition, an excellent means for performing artificial 

respiration is always available. As an instance of its utility in 
this respect reference may be made to a case recorded by 

Elsberg in which, in a patient who had taken morphia with 
suicidal intent, artificial respiration was kept up for 12 hours, 

without any respiratory movements taking place, recovery 

ultimately ensuing. I11 our own experience the apparatus has 
been used with success for this purpose in three cases. In one 

case a man who was brought to Leith Hospital after immersion 
iu the docks showed signs of marked respiratory failure. The 

respiration rate fell to 3 per minute and the patient became 

cyanosed. The house surgeon, after an unsuccessful attempt 
to 

help matters by artificial respiration carried out in the ordinaly 
way, passed the intratracheal catheter and kept up insufflation 
of air for three hours, after which respiratory movements were 

re-established and the patient recovered. 
In another case an operation was about to be undertaken for 

the relief of cerebral symptoms due to trauma. Lefore the skull 

was opened respiration ceased. Ordinary artificial lespiiation 
was of no avail, but on the establishment of intratracheal 

insuffla- 

tion the colour gradually improved, respiratory movements 
weie 

later re-established and the operation proceeded with, ether 

?being given intratracheally. , 

In a third case one of us had the opportunity of testing t le 
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method in a case of failing respiration due to opium poisoning, 
with very striking results. 

2. In intratracheal insufflation there is during the entire 

period a continuous current of air blowing forcefully from the 
trachea through the larynx, pharynx, nose, and mouth. It has 

been demonstrated in the laboratory and in actual practice that 

during insufflation it is impossible for blood, mucus, or vomited 
matter to enter the larynx?obviously a point of great practical 
importance in many operations. 

3. By the constant maintenance of sufficient positive 
pressure, collapse of the lungs may be prevented or regulated 
at will when the thorax is opened. In virtue of this, and 

because the method does not depend on the efficiency of the 

patient's respiratory movements, intratracheal insufflation of 

ether appears likely to displace the elaborate negative and 

positive pressure cabinets and masks which have been devised 

for intrathoracic operations. 
The claims made on behalf of the method are based on the 

records of a large number of laboratory experiments carried out 
by Meltzer, Auer, and others, and on the observations of 

anesthetists and surgeons in actual practice. 
Our experience is derived from the use of the method in 

about 100 cases. The cases were not specially selected, our 
object being to gain experience as quickly as possible and to 

acquire dexterity in the technique, so that special cases might 
have a fair trial. The series, however, included many cases 

which afforded opportunity to put the method to the test with 

regard to the special advantages claimed for it. Among the 
cases coming under this category the following may be specially 
mentioned:?Laparotomies of various kinds, including those for 

gall-stones, intra-peritoneal rupture of bladder, short-circuiting 
intestine; cesophagotomy, cesophagoscopy, operations for mastoid 
disease, tubercular glands in neck, naso-pharyngeal polypus, 
strangulated hernia, prostatectomy, nephrectomy, laminectomy, 
excision of upper jaw, excision of tongue, plastic operation?cheek, 
plastic operation?mouth, hysterectomy in Trendelenburg position. 

To commence with, we used an apparatus made after the model 
described by Meltzer.1 It is inexpensive and efficient. 

For the greater number of our operations we have used the 

apparatus devised by Mr. Kelly of Liverpool, who kindly gave 
one of us an opportunity of witnessing the method in operation 
at the Liverpool Eoyal Infirmary, and explained the technique. 
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This apparatus consists of two parts, the first part being for the 

production of the air current, the second for the etherisation of 
the air. The electric motor actuates a rotatory blower which 

produces a current of air. The blower runs at the rate of from 

50 to 1000 revolutions per minute. The ether apparatus con- 
sists of an ether chamber, 12 cm. in diameter, covered by a 
metal lid, with entry and exit for the air current, and a third 

opening for the introduction of ether. The entry tube dips down 
into the air space above the ether for about 4 cm. Entry and 
exit tubes are interrupted by taps, geared by cog-wheels to a 

third tap connecting both entry and exit. This permits of 

variation in the ether strength of the air current from zeio 
to 

full saturation. In addition there are (1) warming chamber, 

(2) safety-valve, (3) mercury manometer, (4) three taps, (ct) 
pressure regulator, (b) alternative tap for oxygen or N02 gas, 
(c) tap for reducing pressure in trachea to zero. 

Opinions differ as to the advisability of warming the ethei 

vapour. Dr. Shipway2 attaches much importance to this being 
done, while Dr. Boothby,3 after contrasting the amount of the 
loss of heat directly attributable to the administration of the 

anaesthetic mixture with that due to elimination by the skin in 
the same period, comes to the conclusion that " 

our attention 

should be directed to keeping the patient dry and warmly covered 
and not to the procedure of warming the anaesthetic mixture. 

Such warming of the inspired air is futile from the point of view 
?f thereby sufficiently preventing a lowering of the body tempera- 
ture during a surgical operation." In the same paper Dr. Boothby 
demonstrates the effect on the ether percentages of keeping the 

liquid ether warm, and the later pattern of Mr. Kelly s apparatus 
provides for this being done. 

The preliminary administration of morphia (gr. ?th) and 

atropine (gr. Tenth) has been the rule. In alcoholic subjects it 

Would probably be an advantage to add scopolamine (gr. -j-TToth). 
Induction is carried out in the ordinary way. 
For the introduction of the catheter we have used Hill s 

endoscope. The passage of the catheter 
is at first a mattei of 

some little difficulty, but with practice it becomes comparatively 
easy. The important points to attend to 

1 are: (1) thorough relaxa- 
tion before attempting intubation?the lower jaw should 

be so 

slack that a gag is not required; (2) the head should be placed 
in 

the occipito-shoulder position; (3) the epiglottis must be identified, 
and the speculum passed sufficiently far below its tip 

that it will 
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not slip; too deep insertion must be avoided. The speculum 
should be held in the left hand and the hyoid bone lifted by a 

tilting movement of the hand. The glottis then comes into view, 
and there should be no difficulty in inserting the catheter, which 
should be made rigid by means of a probe. We have used silk 

web white enamelled cylindrical catheters. They stand boiling 
fairly well if care be taken not to leave them too long in the 

boiling water and if each catheter is wrapped in a piece of gauze 
so that it is not in contact with another catheter. The instru- 

ment is pushed nearly to the bifurcation of the trachea?a point in 
the adult about 26 cm. from the incisor teeth?the probe is with- 
drawn and connection made with the air current. The size of the 

catheter varies with the build of the patient. In all but excep- 
tional cases our experience leads us to believe that the maximum 
size should be 24 F., ranging downwards from this. Too large a 
catheter will interfere with the return current of air. 

Occasionally the tube has been passed into the oesophagus; 
this occurred several times in our earlier cases. With care and 

adequate relaxation such a mistake should not occur, but the 

possibility of it should be kept in mind. If the patient has been 

properly anaesthetised and the tube introduced without delay any 
glottic spasm which supervenes should rapidly pass off. The 

degree of concentration of the vapour should not be too high to 
commence with or irritation will result, evidenced by spasm and 

coughing. The pressure should vary according to the require- 
ments of the case. Other things being equal, the lower the 

pressure the higher will be the ether percentage obtained. The 

limits, as a rule, are from about 10 up to 30 mm. Hg. The safety- 
valve should be so arranged as to make any pressure above this 

impossible. 
In the majority of cases the course of anesthesia has been 

perfectly smooth and uneventful?the colour remained a rosy pink, 
the pulse good, and the respirations quiet and regular. There was 

a noticeable absence of strain of all kind, the condition resembling 
natural sleep rather than narcosis. As a rule, the anaesthesia is 

light and easily controlled by turning the regulator either towards 
" full ether 

" 

or 
" 
air," and at any moment the ether can be turned 

off altogether, the apparatus being at once converted into one 

for performing artificial respiration. 
It is undesirable that the respiratory movements should be 

abolished altogether; their presence indicates that neither the 

central nor the peripheral respiratory mechanism is being over- 
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dosed with ether. At the conclusion of the operation, before 

withdrawing the catheter, it is well to flush out the lungs with 
air so as to remove any ether vapour that is present. This is 

accomplished by turning the regulator to 
" air 

" 

for a few minutes. 
In a few cases, notably in big alcoholic subjects, difficulty has been 

experienced in securing a sufficiently deep anaesthesia with good 
relaxation. In two of our cases the attempt had to be abandoned, 
and anesthesia maintained by other methods. The attempt in 
such cases to give a more concentrated vapour has in our 

experience led to coughing and spasm. Probably, as previously 
suggested, the addition of scopolamine to the preliminary dose of 

morphia and atropine would be advisable, and it is particularly 
important to produce a deep anesthesia in such subjects before 

commencing insufflation. 
There has not been any case of sickness during the insufflation. 

"With such a limited experience to draw upon, it is difficult to 

speak with any assurance regarding the question of shock. The 

absence of strain and the perfect aeration should certainly help to 
lessen shock, and the general opinion appears strongly to favour 
the view that it does so. In our series there was one case of 

bronchitis occurring after an operation for goitre. In a few cases 

there was some hoarseness and complaint of sore throat, more 

marked in the early cases, and possibly due more to clumsy 
introduction than to irritation from the intratracheal tube. There 

has been no case of pneumonia. 
After-sickness occurred in a certain proportion of the cases, 

it is generally held by those who have had experience of the 

method that the amount of after-sickness is less than after 

ordinary inhalation anesthesia. In the meantime we refrain from 

expressing an opinion on this point. 
In estimating the value of this method it is in the first place 

to be remembered that it is essentially a method of maintaining 

anaesthesia; it does not touch the problem of satisfactory induc- 
tion. The general conclusions to which we came may be briefly 
summarised. Provided a satisfactory apparatus is used and 

reasonable precautions are taken, the method is a very safe one. 

The precautions referred to are concerned with such points as the 

skilful introduction of a properly-sized tube, the regulation of the 

pressure, and the maintenance of respiratory movement. 
In prolonged operations the method provides a quiet even 

anesthesia, with perfect aeration and marked absence 
of all stiain. 

One is struck by the peaceful nature of the anaesthesia, 
the con 
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dition, as previously remarked, resembling a natural sleep rather 
than a narcosis. In abdominal operations the quiet respiration 
and the relaxation of the muscles of the abdominal walls make 

the method a very satisfactory one, especially in operations in the 

upper part of the abdomen. It promises to relieve the respiratory 
embarrassment which is sometimes seen during the course of 

anaesthesia in stout patients who are placed in the Trendelenburg 
position. 

In all operations about the mouth, such as those for excision 
of the upper jaw, antrum operations, or those undertaken for 

removal of naso-pharyngeal growths, any danger of aspiration of 
blood, mucus, etc., is removed, and the anaesthetist is well out 

of the surgeon's way. There is no interruption to the regular 
delivery of ether vapour, which is so liable to occur in such cases 

with ordinary methods. In operations for removal of glands in 
the neck or for mastoid disease the surgeon has the field to him- 

self, and is not hampered, nor is his asepsis endangered, by the 
proximity of the anaesthetist's mask. In such operations as 

laminectomy and nephrectomy the postural difficulties with which 
the anaesthetist has to contend, and which also tend to interfere 
with free respiration, are eliminated. We have unfortunately not 
had the opportunity of testing the method in thoracic surgery. 
The opinion has been expressed that it will supersede the posi- 
tive and negative pressure cabinets and greatly extend the 

possibilities of intrathoracic operations. 
In conclusion, while anxious to avoid making extravagant 

claims, we suggest that in intratracheal insufflation of ether we 
have a very safe method of maintaining anaesthesia, which in 

properly-selected cases offers great advantages, and which deserves 
to take its place alongside of other methods at the disposal of the 
anaesthetist. 

In addition, as a means of maintaining artificial respiration, 
the intratracheal insufflation of air carried out in this way 

appears to us to be invaluable. 
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