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the conclusion was at once drawn, that its division
or injury must be the sure and unfailing cause of
death. The fatal result of such cases, however, is
in reality attributable, not to the injury which the
trachea has received, but to that done to other
important structures in its immediate vicinity, and
this, though no recently established fact, gives rise
to the question why some surgeons should have for
long regarded operations on the trachea as fraught
with peculiar danger.

Simple wounds of the trachea are by no means
such formidable accidents as they were once thought
to be: and indeed they appear to be attended with
but little danger. Even when rudely produced, as in
those caseswhere theyare the consequence of accident
or the attempts of the suicide, they are of themselves
seldom fatal, and in general heal kindly if they be not
complicated with other more serious injuries. When
however they are made with judgment, and by a
skilful hand, as in the operation of bronchotomy,
they are in a more favourable condition, and their
result may be regarded with the same anticipation
as that of other wounds of similar extent, in which
the same amount of disturbance has been occasioned
to neighbouring textures.* Louis, in his valuable
memoir on the subject, goes so far in recommending

* Memoires de I'Academie de Chirureie, vol. iv. p. 459.
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[t must be evident, that the indiseriminate re-
course to any mode of treatment in medicine is both
unsatisfactory and disereditable to the secience, and
in surgery, in like manner, without due indica-
tion for its employment, no operation ought to be
undertaken. The surgeon, besides attending to
the symptoms which would point to its adoption,
should also weigh well those which may tend to dis-
courage him from attempting it. In many cases, it
is to be feared, bronchotomy has been resorted to
where it could be productive of no real benefit,
while in many too it has been omitted, where, in the
present state of pathological science, there is ground
for believing that it might advantageously have been
performed. It may be argued that in the catalogue
of unfortunate cases, where i1t has been tried, the
surgeon at least gave the patient a chance of life,
which at the time was fast ebbing, and must at
any rate have sunk ; but it should be kept in mind,
that by thus having recourse to an operation with-
out the existence of a favourable prospect of success,
there is attached to the remedy an opprobrium
which must ultimately prejudice the public against
its adoption under any circumstances, and thus
by using it where success cannot reasonably be
anticipated, greater difficulty will be encountered
in obtaining its performance in those other cases
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tra-indicate the operation of bronchotomy, we must
carry along with us a just impression of the impor-
tant functions discharged by the parts concerned.
In order to the maintenance of life, it is essentially
necessary that a constant and ample supply of at-
mospheric air have ready access to the venous blood
circulating through the system, and however vari-
ously the arrangement for this purpose may be mo-
dified in different classes of animals, still the same
essential anatomical conditions of the organ is to be
found in all. In man, and the higher animals, the
structure necessary for the discharge of the function
of respiration would seem to be a mucous surface to
which air is freely applied, while the blood to be
arterialized ramifies in the vessels distributed on the
membrane. To promote this approximation of the
blood to the air, the respiratory muscles of the chest
are constantly in action, and as the demand for a
supply of arterial blood to the body always exists,
so we find that the facility and regularity with
which the respiratory movements are performed are
in proportion to the freedom with which air is trans-
mitted through the lungs. Should any impediment
however occur to the due arterialization of the blood,
the system, as it were, immediately takes alarm, and
by the laboured and hurried action of the subsidiary
muscles of respiration, endeavours to compensate by
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ramifications of the bronchi, however free the space
for its entrance might be made. No one accordingly
would ever suggest the propriety of opening into the
trachea in those cases where the lung has been in-
durated by inflammation or infiltrated with pus, be-
cause such degeneration of the organ must necessa-
rily prevent the due application of air to the mem-
brane, and the usual changes in the blood cannot
therefore be produced. Nor upon the same prin-
ciple would any one recommend the operation, where
the lung had been compressed into a useless mass by
air or fluid in the cavity of the chest. These are
conditions, however, in which its employment is too
plainly contra-indicated to leave doubt as to its pro-
priety, but there are other affections in which, on
a superficial view, there may seem to be good reason
for anticipating benefit from the operation, where,
on a more mature consideration of the physiology of
the parts, such a procedure would be no less forbid-
den than in the others. Of this description are
those cases in which, while the complaints of the pa-
tients are limited chiefly to the larynx or upper part
of the trachea, there is reason to suspect that the
disease is not confined within such narrow bounds.
It may extend continuously from the point marked
out by the feelings of the patient; or, he may be
correct in his insulating deseription as regards the
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the lungs. This, however, is not always the case, for
though occasionally requiring some experience and
very careful observation, it is in general possible to
discover the presence of disease within the thorax;
the surgeon, therefore, should be on his guard not to
limit his attention to the affection of the windpipe,
but to investigate carefully the whole respiratory ap-
paratus. Should he detect inflammation of the sub-
stance of the lung, or of the lesser bronchi, he will
be cautious how he holds out a favourable prospect
to the friends of the patient, in the event of its being
deemed expedient to give him the chance, such as it
is, afforded by performing bronchotomy.

The objections against performing this operation,
when bronchitis to any extent is present, are found-
ed on the impossibility, in some cases, of affording
relief to the patient, while there is reason to fear
that in others, even where temporary relief may ap-
pear to follow it, the fatal termination may be has-
tened by such a measure. Inflammation of the
bronchi is attended by a morbidly increased secre-
tion of mucus, and in many cases also of a puriform
fluid, which so long as its quantity or consistency
does not wholly interrupt the access of air to the
bronchial cells, may not be followed by any serious
consequences. When, however, it has gone on to
the extent that air can no longer penetrate through
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and quality—its increased effusion extending down to
the smallest branches, as is the case in bronchitis of
any extent—this simple effort is no longer sufficient
for cleansing the air tubes. To secure this effect, re-
course must be had to the more violent exertion of
coughing, and the conditions necessary for its per-
formance should be attended to.

Coughing is by no means a simple act, but de-
pends on different, though closely associated move-
ments of the parts concerned in respiration. Its
first stage seems to consist in a deep inspiration,
during which the rima glottidis is kept open, and
the chest expanded to its full extent. After the
lungs have been thus filled with air, a violent
expiratory effort is made to expel it, while its
egress 1s at the same time time prevented by the
action of the constrictor muscles of the larynx:
and on the withdrawal of this obstacle by their
sudden relaxation, the air is hurried through the
air passages with a velocity proportioned to the
perfection in which these movements are performed.
The impulse thus given to the air is necessary for the
expulsion of the mucus which has lodged in the
bronchi, more especially when that secretion is much
inereased, and extends into the lesser ramifications
of the air tubes. Were it to pass through the
bronchi with more moderate velocity, as in an ordin-
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which Mr. Porter, in his late work, gives several
instances.® But such measures are not of sufficient
efficacy to be relied upon, and must be comparatively
useless where bronchitis is extensive : for the larger
air tubes only, it is evident, could be thus relieved,
and if they secreted as actively as we generally find
they do when in a state of inflammation, even these
would soon become so choked up, as to interrupt the
transmission of air through the lungs.

It is possible, also, to relieve the bronchi to a cer-
tain extent, by instructing the patient to stop the
opening in his trachea with his finger, and while it
is thus closed to attempt a cough. Such an attempt
may sometimes in the adult be followed by a consid-
erable discharge of mucus, on suddenly withdrawing
his finger from the aperture, but in the case of a
young patient, it will be impossible so to school him,
that he will perform his part with adroitness suffi-
cient to produce an effectual cough, and the inca-
pacity of any assistant to secure that effect, is too
evident to require any comment. The expira.to.ry
efforts must take place at the same moment that a
resistance is made to the air’s passage through the

* On the Surgical Pathology of the Larynx and Trachea. Mr.
Porter mentions one case in particular, where the life of his patient
was saved by one of hs pupils sucking out the mucus from the open-

ing in the trachea, as it gurgled up into the wound.
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have been formed of its utility. In eroup, broncho-
tomy could of course never suggest itself to any one
in the first stage, because no symptoms then indi-
cate its employment, and other remedies of known
efficacy are within the physician’s reach, and after
the deposition of the false membrane there is much
reason for doubting the propriety of the operation.
This membranous tube is, by the time that broncho-
tomy is indicated, rarely confined, even in those cases
where it originates in the vicinity of the larynx, to
the trachea, but more frequently extends either con-
tinuously or in patches beyond the bifurcation of the
bronchi. In other cases, we know that it may dis-
appear in the larger air tubes, while inflammation
exists in the minuter divisions, where puriform matter
in large quantities is not unfrequently secreted, and
this is a condition which as decidedly as the former
should warn us against attempting the operation.
In other instances where bronchotomy would be
equally unsuccessful, the inflammatory action has,
there is reason to believe, commenced in the bron-
chial cells themselves, and when it has reached the
trachea, disease has already proceeded to such an
extent, as to preclude the entertainment of favour-
able hopes from any treatment, and least of all from
opening into the windpipe.

- Cases might be multiplied, if it were necessary, to
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notwithstanding the great attention of the assistant
in cleaning the aperture of mucus, she died of as-
phyxia caused by its accumulation. Mr. Porter gives
an account of the post mortem examination of the
body, and after describing the appearance of the
larynx, he states, that “the mucous membrane of the
bronchiwas red, swelled and puffy, and slightly smear-
ed over with a yellowish substance resembling paste ;
and above an inch of the extent of the tracheasituated
between the diseases was left unchanged and healthy.”

In Case XII. by the same author, there is another
instance of there being no trace of inflammation
for some distance round the site of the ineision, while
the larynx was covered with a thick layer of adven-
titious membrane, and at the bifureation of the tra-
chea further symptoms of inflammation were dis-
cernible, which extended downwards, accompanied
by considerable effusion into the bronchi and
bronchial cells. The patient in this, as in the last
case, was much relieved for some little time after
the operation. The details of these cases resemble
closely those of one in which a friend in the course
of last winter operated under similar circumstances.
The patient, a boy of three years of age, was ap-
parently moribund on the fourth day after he was
first attacked with croup, and as death seemed cer-
tain at any rate, without recourse to such a measure,
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my friend thought himself justified in trying the
effect of bronchotomy : as in the cases related by Mr.
Porter, the relief, though immediate and great, was
only temporary. The patient lingered on for some
time, and died at the end of the second day after
the operation.

These cases,though fatal, can scarcely be considered
as wholly unsuccessful, because their result would
seem to have been even more favourable than
usually happens, inasmuch as life, so far as we can
Judge, would seem to have been prolonged by the
operation. Others, if it were necessary, might be
brought forward, but the preceding may perhaps be
regarded as fairly representing the success of bron-
chotomy in croup, at least in Britain, if we except a
very few solitary cases.* Such however are so rare,
and bear so small a proportion to many others, if they
were but chronicled, where the operation has been
unsuccessful, as,in the present state of our knowledge
* on the subject, to cause much scepticism as to the
advantage of its adoption.

Though success cannot be said to have attended
bronchotomy in croup in this country, continental
surgeons may seem to have been more fortunate.
Thirty cases of croup are mentioned by M. Trous-

* See one by Mr. Chevalier—Medico-Chirurgical Transactions,
vol. vi.
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seau, in eight of which the patients were saved by
the operation, and out of the twenty-two who perish-
ed, we are told that six died of contingencies, not
imputable either to the operation, or to any mo-
difying effect it might be supposed to have exerted
upon the disease itself. According to his report,
three were dead before the operation, and three died
in consequence of the displacement of the canula,
which could not be re-adjusted by the assistant left
in charge of the patients.

The success of this French surgeon is so much at
variance with the experience we have of the opera-
tion in this country, that we are inclined to adopt
one of two opinions on the subject. We must sup-
pose, either that M. Trousseau has been singularly
fortunate in meeting with an unusual proportion
of those cases, where the false membrane and bron-
chitic affection were limited to the upper part of the
trachea; or, that some of the patients on whom he
operated were not affected with genuine croup, as
that disease is defined by authors in this country.
“ Croup,” as the late Dr. Hugh Ley defines it,* «is
now restricted in its application to an inflammatory
affection of the lining membrane of the windpipe,”
whereas in several of M. Trousseau’s cases, the
disease, as described by him, for which he operated,

* On the Laryngismus Stridulus, &e.
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frére avaient eu les amygdales couvertes des concre-
tions blanches avant d'étre pris de croup, et nous
pouvons constater en ce moment que les tonsils de
notre malade étaient encore couvertes de fausses
membranes.” I need not adduce the descriptions
of any of his other cases, as these are sufficient to
create considerable doubt of the identity of, at least,
some of them with real croup.

Though it must be admitted that in most, if indeed
not all M. Trousseau’s cases, he mentions the fact of
something resembling the adventitious membrane
having been expelled through the glottis before, or
through the wound after, the operation of bronchoto-
my, yet his descriptions of those cases in which he
operated, do not appear to apply to croup so well as
to some other disecases. They agree more closely
with the symptoms and morbid appearances observ-
ed in that affection of the fauces and neighbouring
parts, described by Dr. Bretonneau of Tours under
the name of dipthérite, where inflammation gener-
ally commences on the surface of the tonsils and
pharynx, and frequently extends down into the
larynx, thus giving rise to many of the symptoms
which are observed in croup. In the former disease
too, incrustations are met with on the trachea simi-
lar to those described by M. Trousseau, as oceurring
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which an unbiassed person may perhaps have some
difficulty in making up his mind: for as the chief
symptom of importance is impeded respiration, it
must be evident, that if the obstacle to the air’s
entrance to the lungs be limited to the upper
part of the trachea, bronchotomy, if it could be
done below the site of such obstruction, ought to
hold out the prospect of a favourable result. The
extreme rarity of such an insulation of the affection,
however, and the difficulty of getting the treatment
of the case at that particular period, when, in the
transition from the first to the second stage of the
disease, suffocation is just commencing, but no bron-
chial affection to any extent is present, are circum-
stances which must materially lessen a surgeon’s con-
fidence in the efficiency of the remedy. Further
evidences of its utility are still much wanted.

The conclusions which these considerations would
point to is, that with the means of diagnosis which
we at present possess, and the precedents of success
from the operation, croup is not one of those affee-
tions in which, except in some very rare cases, if
indeed in any, bronchotomy can be safely recom-
mended as an effectual remedy: and even in these
it is probable that other modes of treatment would
be equally efficacious.






26

sequence of the congestion in the lungs, would also
have its functions materially affected by the deterio-
rated quality of that little which had lately reached
it. In some cases, probably in many, this refresh-
ing supply might come too late,—that is, not until
the brain had sustained a shock similar to such im-
pressions from other causes, from which it could not
ultimately recover though it might for a short time
appear to rally. If, however, the deleterious effect
had, in such cases, been more gradually brought on,
that organ, being, as we know, though impatient of
any sudden impression, yet capable of bearing the
same amount if slowly produced, would now be in-
vigorated by the fresh stimulus of better oxygenated
blood, and thus for a time react favourably on the
general system. This, however, could be only a
temporary effect, for one cause of suffocation, and
that, though slower yet equally formidable, would
still continue in operation, and its nature would
be such, that the very means tending to obviate
the obstruction in the trachea, would also tend to
increase the probability of a fatal result to the
bronchitis.

In Phthisis Laryngea, on the general grounds al-
ready stated, bronchotomy cannot with propriety be
resorted to, unless the state of the lungs be ascer-
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tained to be sound. However advisable it may be
where these are in a good condition, as will be alluded
to hereafter, it is to be refrained from in the far more
numerous class of cases in which the disease is not
limited to the larynx. Here, occasionally, the patient
may for a short time obtain some relief from his un-
easiness, by the freer access of air secured by the ope-
ration ; but this will too frequently be only temporary,
and may in some instances even hasten on his death.
The most serious part of his complaints will derive
no benefit from the remedy, while it is to be feared
that the operation, simple and nearly harmless
though it be in other cases, may be here productive
of bad consequences. If before it, expectoration
had been considerable, the patient will after it be
unable, for the reasons already stated, to expel the
mucous accumulation, and the pulmonary symptoms
will, so far from being relieved by the operation,
probably become aggravated.

I1. If it be admitted that the co-existence of such
affections of the lungs and air vessels, as have been
noticed, constitute sufficient grounds for not resort-
ing to bronchotomy in diseases of the larynx and
trachea, the second division of these remarks must,
in a great measure, resolve itself into the converse
proposition,—that where no such complication exists,
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that operation may be performed with a fair pro-
spect of success. Where the disease is thus limited
to the larynx, or upper part of the trachea, the pa-
tient is just in the same condition with one in whom
any extraneous obstruction impedes the entrance of
air into the lungs. If the removal of such an ob-
stacle bring relief in the latter case, so in the former,
if the operation be performed below the site of the
temporary obliteration of the air tube, an equal
amount of benefit may reasonably be expected.
There are cases, accordingly, in whieh bronchotomy,
so far from being one of the last resources of the prac-
titioner, becomes a valuable remedy in the treatment
of some of the most formidable complaints.

The windpipe is subject to numerous modifica-
tions of disease, which till of late years were involy-
ed in much obscurity. Though their pathology,
however, notwithstanding late improvements in it,
cannot yet perhaps be regarded as precise, it 1s too
m-i‘_dent from the history of such aftections, th%: their
respective effects resemble each other in the destruc-
tion which each occasions to the transmission of air
to the lungs. This may not unfrequently amount
to complete suffocation, and wherever this tendency
exists, in the absence of any contra-indicant symp-
tom, bronchotomy has been judiciously recommend-
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yet the depressing influence already produced may
have been so long continued, and of so serious a na-
ture, as to render recovery impossible. If the fune-
tions of the brain have been to any great extent de-
ranged by the vitiated circulation in it,* asphyxia
will at this stage be threatened, not by any mecha-
nical impediment to the entrance of air to the lungs,
but by the imperfect respiration induced through the
intervention of insensibility. Aeccordingly it is pro-
bable, that after coma or convulsions have set in, it
is too late to open into the windpipe ; for by the time
that these symptoms supervene, it may be inferred
that the brain’s functions have been too seriously
affected to hold out any prospect of their being re-
stored with sufficient promptness to save the patient.

In illustration of this remark reference may be
made to a case related by Dr.Cheyne,t where, after in-
flammation of the larynx had continued for twenty-four*
days, bronchotomy was performed. Before recourse
was had to the operation, the patient seems to have
been in a comatose state ; for as Dr. Cheyne states
in his report, * his head suddenly fell on his breast, he
ceased to respire, and the complexion had changed
from the purple of imperfect circulation to the pale-
ness of death.” After the trocar had been intro-

* See Appendix.
+ On the Pathology of the Larynx and Trachea, 1809, p. 163,
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duced through the crico-thyroid ligament, the pa-
tient breathed for some time through the canula left
in the opening. His pulae' was distinet, but he never
seemed sensible to any external impression, not even
during the performance of the operation. He died
about two hours after the trachea had been opened ;
but for some time before his death the pulse had
been regular at the wrist, and the efforts of the res-
piratory organs seemed vigorous, though the inspira-
tions had fallen to seven or eight in a minute. In
his comments upon this case Dr. Cheyne observes,*
“ ] am inclined to think that this gentleman died
from the circulation within the head having become
oppressed. I admit that I did not entertain this
view until the patient was dead, and I had time to
consider the case more deliberately. The change
which took place was instantaneous, from a distinct
feeling of his situation to an insensibility from which
he never emerged. He breathed freely both through
the canula, the mouth, and the aperture in the wind-
pipe, after the canula was withdrawn. The dia-
phragm was capable of great exertion, and the lungs
of being filled with air, yet his countenance never
altered from the paleness of death.” The progress
of this branch of surgery, ever since the publication

* Op. Cit. p. 171,
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of Dr. Cheyne’s work, will in some measure serve to
qualify the reflection which he himself made upon
the treatment adopted in the case. * Upon review-
ing this case,” says he, “ I scarce think any means
were neglected ; I rather regret that the larynx was
perforated,” &c.; and further on, “ I am persuaded
that the operation affords no additional chance of
recovery.”

It must appear that the charge of the inefficiency
of the operation is imputable, not so much to the
nature of this case as to the period at which bron-
chotomy was performed. No one can now say
whether or not the earlier recourse to it could have
saved the patient, but under similar circumstances
it seems probable that surgical interference would
in these times be resorted to at an earlier stage of
the disease, after medical treatment had appeared
to be productive of little or no benefit. Before the
opening was made into the trachea, there seems to
have been an impression made upon the brain, of
such amount or duration, as to destroy the functions
of animal life, while those of organic life continued
moderately sound, and the operation was done too
late to prevent the destruction of the former from
reacting injuriously on the latter.

Whatever, therefore, be the nature of the laryn-
geal affection (provided always there be no pulmo-
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nate favourably. Bronchotomy seems to hold the
place of such a measure, and in this state of matters
accordingly its history corresponds with the advan-
tages to be thus anticipated from its use.

There are other cases in which this operation
would also seem to claim a higher character than
that very equivocal one of being a last resource ;
m which, on the contrary, it may form a very im-
portant part of the treatment. Those, namely,
where, from idiosyncracy or other causes, bleeding
or powerfully depleting measures cannot be adopted.
If it was advisable in the former, it is doubly so in
this elass, because all active and efficient efforts to
save the patient are in a manner forbidden, and the
chief source of hope must lie in time so wearing out
the disease as to allow of his ultimate recovery.
Without the aid of bronchotomy, however, such
waiting on may in some instances amount to certain
death ; for it is to be feared, that before the decline
of inflammation, asphyxia may have terminated the
sufferings of the patient. But if the more urgent
tendency to suffocation be warded off, as it may be
by this operation, we are enabled to treat him more
deliberately, and either wait till active remedies may
safely'be applied, or avail ourselves of the longer
time allowed us for less vigorous treatment.
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Some of the most successful operations of opening
into the trachea will be found to have been perform-
ed in cases to which the preceding remarks are more
or less applicable. In the various forms of acute
laryngitis, when that disease cannot be subdued in
its earlier stage, bronchotomy holds out the best
prospect of a favourable result. If the attack be
violent, inflammation runs its course so rapidly that
resolution cannot be attained by the most energetic
measures and effusion of serum into the submucous
cellular tissue, causing what is termed (Edema Glotti-
dis, or of lymph upon its inner surface, will speedily
extinguish life if air be not admitted artificially to the
lungs. This remark, as to its rapid progress, may
seem at variance with one made by Dr. Baillie*
that *« very few cases have occurred of inflamma-
tion of the mucous membrane of the larynx, and
of the trachea, so violent as to destroy life in a few
days;” and he adds, that “in a practice of more
than twenty years, he had only met with two such
cases.” Though his successors have profited largely
by this physician’s judgment in diagnosis and exer-
" tions in pathological inquiry, it is not improbable
that even in his own time many sudden deaths may
have occurred from acute laryngeal inflammation

* His Works, by Wardrop, vol. i. p. 5L,
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which may have been regarded as the effects of some
other disease. Mr. Porter’s remarks on the insidi-
ousness of its approach, together with several cases
narrated by him, appear fully corroborative of the
truth of such a surmise* In two instances within
his own recollection, young men had gone to bed
without any complaint, who were found dead the next
morning. The day is perhaps net long gone past
when such sudden deaths, in the ignorance of their
true cause, might have been imputed to apoplexy, or
some affection wholly unconnected with the respira-
Lory organs.

Nothwithstanding Dr. Baillie’s limited opportu-
nity of studying the nature and treatment of such
cases, the conclusions arrived at by him in regard to
the latter, are fully borne out by the observation of
later authors.  * It evidently appears,” says he,
“ from the cases which have been related,” (three in
all—one had been reported to him, and two he had
himself attended) “ that both general and topical
bleeding, when employed early and strenuously was
of no real use. Nor was any benefit derived from
blisters, purgatives, expectorating or cooling medi- -
cines.”  Further, “ this operation (bronchotomy)
would probably enable the patient to breathe till the

* See Appendix.
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than the preceding. In the cases there referred to
by him, the inflammatory symptoms were not well
marked, but the fatal progress of the disease, though in
some instances very slow, is, if it be not successfhlly
arrested, not the less certain. That eminent surgeon
states, that at the time* he read his communication
to the Medico-Chirurgical Society, he had examined
after death five cases of this complaint, besides the two
where bronchotomy was performed, and the particu-
lars of which he relates. He remarks on these,—
“ Although I am unacquainted with the details of the
histories and symptoms of these cases, I know that
they were not acute diseases, that there was no stage
of active inflammation, and that the patients lived
many days after the difficulty of breathing had com-
menced.” The post mortem appearances were simi-
lar in all, and are thus described by Mr. Lawrence in
his account of one of those cases which he himself
had seen. < The membrane of the chordae vocales,
sacculi laryngis, and front of the arytenoid cartilages,
possessed its natural colour, but was thickened and
oranulated on its surface, so as completely to shut
the rima glottidis. The affection, entirely confined
to the parts first enumerated, occupied a very incon-
siderable extent of the membrane, just enough to

* June 6, 1815.
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complicated with bronchitis or other pulmonary de-
rangement. After it has continued for some time,
however, besides the constitutional symptoms men-
tioned by Mr. Lawrence, some organic change of the
lungs, as emphysema or cffusion supervenes, when,
as might be expected, surgical interference will be of
little avail. If, on the other hand, the operation be
resorted to in good time in this as in the other va-
riety of laryngitis, these are the idiopathic diseases
of the larynx, in which bronchotomy is likely to be
attended with the most favourable results.

It is not the province of this paper to enter mi-
nutely into the pathology of those affections in
which bronchotomy has been advantageously em-
ployed, except in so far as they illustrate the prin-
ciple stated in the commencement ; nor without pro-
longing it to an inconvenient length, is it possible to
weigh the arguments for and against the operation in
individual modifications of the same disease. Such an
investigation would indeed be highly interesting, but
would call for more lengthened statements and more
claborate discussion than can be devoted to it in
these remarks. It has appeared better for the pre-
sent to confine them to the statement of some of the
general principles, as they may be called, in accord-
ance with which the adoption or rejection of broncho-
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cular exeitement, and thus favours the abatement of
the inflammation occasioned by the irritating fluid.

For similar reasons bronchotomy may be advisable
in those accidents where, though no inflammatory
action be present, the nature of the case is such that
suffocation is threatened, and in many cases restora-
tion of the parts to their healthy condition is pre-
vented. A severe blow on the larynx, for example,
may so alter its dimensions, or otherwise obstruct
the caliber of the trachea, that though no thickening
of the lining membrane immediately supervene, as-
phyxia may in a very short time cut the patient off,
if air be not artificially admitted to the lungs.*

Where the windpipe is wounded, as in the at-
tempts of the suicide, it may sometimes happen that
the injury is so complicated with displacement of the
neighbouring textures, that free respiration is effec-
tually prevented. By securing, as in bronchotomy,
the air’s entrance to the lungs through an avenue
unconnected, in some manner, with the site of the
injury, the feelings of the patient are tranquillized by
the easy breathing thus restored; and while the ad-
ditional opening in his windpipe does not materially
inerease his danger, the wound itself can be leisurely

* See Appendix.
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and effectively attended to, besides being also in a
condition more favourable for healing, than when
constantly liable to be disturbed by the air passing
in and out of the thorax. Such accidents may, more-
over, threaten instant death, in consequence of de-
tached portions of the windpipe closing up its pas-
sage. Illustrative of this there is a remarkable case
mentioned by Sir Charles Bell.* A man was brought
into the Middlesex IHospital who had cut his throat,
“ There were times,” says the report, ¢ when he suf-
fered violently from difficulty of breathing, and then
a flapping of something in the throat could be heard.
He died; and it was discovered that the knife had
gone so critically that it divided one of the arytenoid
cartilages, and the portion hung by the membrane
so as to vibrate in the chink of the glottis, like a pea
in a cat-call, and acting as a foreign body caught in
the rima glottidis, occasioned suffocation; nor is
this a singular occurrence.” In the same work is
mentioned a case where a girl in attempting suicide,
plunged a knife into the trachea, and drew it down-
wards dividing five rings of the trachea. She lived
for some time after the injury, and ultimately died
from thedivided edgesof thecartilage turning inwards,
which, with the swelling of the lining membrane, so
diminished the caliber of the tube, as to produce

* Surgical Observations,—Part L p. 45.
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suffocation. The simple statement of these ecases
will, without any comment upon them, point to the
utility of bronchotomy in similar predicaments,
whatever be the manner in which they have been
induced.

Cases of disturbed and impeded respiration some-
times occur in which it is almost impossible, even for
the most acute and experienced practitioner, to form
a correct diagnosis. They frequently appear to be
either entirely functional, or so slightly to affect the
structure of the organ concerned, as to entail no in-
convenience on the subjects of them, if the temporary
dyspncea be relieved; or, if death be the consequence,
to leave no morbid appearance which can account for
the symptoms observed during life.*

Section, paralysis or irritation of the laryngeal
nerves, as has been amply demonstrated by experi-
ment and by the effect of disease, may so sus-
pend or irregularly excite the action of the muscles
which they supply, that the aperture of the rima
glottidis may be closed to such an extent as in some
cases to produce instant death. It is fully ascertained
that when respiration becomes at all hurried, the aper-
ture of the glottis is enlarged during inspiration and
contracted during expiration. From the results of

* Dublin Journal of Medical Science—No. xxviil.
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anxiety attendant on obstructed respiration ; or, on
the other hand, it may be prolonged till death super-
vene as the consequence. Where there is cause for
dreading the latter result, it is evident that the
prompt recourse to bronchotomy alone could save
the patient ; for the functions of the parts concerned,
even supposing their temporary derangement to be
the full extent of the affection, might not return be-
fore the dyspncea had terminated fatally. In other
instances, perhaps of greater danger, the nerves may
be more permanently irritated or paralysed, as where
tumours press upon them in their course to the
larynx.* If these could not be removed, it would
in many cases be advisable to open into the trachea,
for by doing so the transmission of air to the lungs
would be secured independently of the nervous chain,
over which it might be impossible to exercise any
such immediate influence as to save the patient from
suffocation.t

In no cases is bronchotomy more clearly indicated

¥ See Appendix.

+ Dr. Marsh of Dublin, remarks in a valuable paper by him in the
Dublin Hospital Reports,—* Dr. Johnson has stated to me, that he
has seen a child in a state of asphyxia caused by this disease, (spasm
of the glottis) recovered from apparent death by the instantaneous
application of artificial respiration.”—Dublin Hospital Reports, vol. v.
p- 619,
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event of this not taking place, be extracted by the
operator. Of these different results, the history of
surgery furnishes numerous examples.

In such cases, especially if they be of long stand-
ing, it must be admitted that some bronchitis is
generally present, and not unfrequently to such an
extent as might, agreeably to the principle stated in
the earlier part of these remarks, contra-indicate the
operation of bronchotomy. Where the bronchial
inflammation is limited to a small space, no one
would of course hesitate in performing the operation,
and even where it is general and severe this may be
regarded as a case, probably the only one, in which
such a measure would be attended by a favourable
result. The inflammatory action is so clearly the
effect of an extrinsic irritant cause as to render the
probability strong, that when this is removed, the
bronchitis will subside.

In all the affections hitherto noticed under the
second division of the subject, which are far from
forming a complete catalogue of the various mo-
difications of disease in which tracheotomy may
be advantageously employed, it will be found that
with the exception of the last, inflammation does not
in general extend down into the lesser bronchi. As
the reasons for which an exception is made in favour
of that case appear to be sufficiently satisfactory, the
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is greater reason for believing that it will extend also to the
brain. The symptoms alluded to in the text, may perhaps be
produced partly by the disturbance to the balance of circula-
tion in the brain, caused by its no longer receiving a due
supply of blood of any kind, even though the left ventricle
may contract for some time after the blood has stagnated
in the lungs and right side of the heart. While the coma
may in some measure be thus accounted for, which appears in
those cases where protracted obstruction exists to the due ar-
terialization of the blood, it seems to be in a great measure
caused by the circulation of venous blood in the substance of
the brain. The conclusion arrived at by Dr. Kay, from nu-
merous experiments carefully performed, is to the effect that
venous blood, though certainly less nutritious and stimulating
than arterial, may circulate through the brain without sud-
denly affecting the nervous system by contact with the sub-
stance of that organ. He remarks, however, ¢ that its pre-
sence in the vessels of the brain occasions languor and feeble-
ness, and if its cireulation be prolonged, we may imagine that
sensation would become still further impaired.” *

If pathological phenomena be taken into consideration,
there is further reason for believing that impeded respiration
may, by preducing venous eirculation in the brain, oceasion a
similar condition. It must be frequently remarked that in
some diseases of the chest, especially in the advanced stages of
extensive bronchitis, the patient is frequently oppressed with
irresistible drowsiness. Whether this symptom be the result
of diminished ecirculation in the brain, or of the deteriorated

* Op. Cit. p. 198.
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in the evening with shivering and an inclination to erouch
over the fire, slight headache, pain in the throat, and trifling
difficulty in deglutition. He had some warm drink, and
went to bed, but passed the night rather restless and uneasy,
and when towards morning, exhausted with watching, he had
fallen asleep, he shortly awoke in a paroxysm of suffocation.
Still when he had roused himself, the difficulty of breathing
was not such as to occasion great alarm. He complained of
a dryness or huskiness in his throat, and was annoyed by a
short cough without expectoration. In the morning an apo-
thecary who resided in the neighbourhood was summoned, and
by the time he arrived, the symptoms had advanced so rapid-
ly as to become serious and alarming. The patient was bled,
had purgative medicines, and a large blister was applied to
the throat, but without the smallest relief.

¢« Happening accidentally to be in the neighbourhood, I
was called to see him about four o'clock in the afternoon.
His face was then pale and swollen ; his eyes glassy and pro-
truded ; his breathing loud, harsh, and stridulous ; and the
efforts he made to carry on this function were frightful. His
pulse very rapid, but not full. He perfectly retained his
senses, and pointed to the thyroid cartilage, when questioned
as to the seat of his distress. He died in about an hour
afterwards, twenty-one hours from the first approach of the

disease.”

Case XIV. by the same author, is no less corroborative of
the remarks in the text.

¢ On 16th February 1819, I was requested by a woman of
the name of Mathews to examine the body of a boy to whom
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“ The larynx was healthy, the lungs gorged from conges-
tion, almost resembling pulmonary apoplexy ; the heart was
hypertrophied, the left ventricle being also enlarged.”

In another case which Dr. Ley attended along with an-
other medical gentleman, the symptoms were similar to those
enumerated in the last, and the child died of what its parents
denominated a ¢ choking.”

The pathological appearances were the following: < No
unusual congestion of the vessels of the meninges, or of those
in the substance of the brain ; the ventricles contained no fluid,
and the brain was of the usual firmness in a child of that age.

¢« After removing the integuments from the front of the
neck, the glandule concatenatee could be felt enlarged, some
of them appearing of the size of peas.

¢ The museles being removed, and the par vagum traced
from the top of the larynx to where it gives off the recurrent
on both sides, three or four glands as large as peas were found
upon and at the side of the recurrent, where it passed over the
bronchi, just after their division from the trachea.

“On the right side, the angle formed by the innominata
and subclavian artery was occupied by a gland ; another be-
hind the innominata was equal in size to a large almond, over
which both the recurrent and par vagum passed, and a whole
train of smaller glands accompanied the recurrent in its course
by the side of the trachea, covering and obscuring the lateral
filaments which proceed to the back of that canal.

*“ The mesenteric glands were much enlarged, some of
them equal in size to pigeons’ eggs. Peyer’s glands at the
lower side of the ileum were much developed and indurated,
as well as the solitary glands. The others were mn their
normal state.”









