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INTRODUCTION.

It may be thought that some excuse is required

| for a description of such a simple method of treatment

as respiratory re-education. It is certainly a
simple matter, but I am convinced of 1its efficacy.

I have been interested from very early years in
mouth breathing, especially of functional origin,
having been myself addicted to the hablt when a boy.
In my case, 1t was proved by Dr. Bickersteth,of
Liverpool, whom I was taken to see, that there was
no anatomical basis for the evil habit. So far as
I can remember, I commenced to breathe by the mouth
during a prolonged attack of coryzae, and continued

to do so after the coryza had disappeared. I found

| it absolutely impossible to breathe by the nose.

I have since had many such cases brought under
my notice.

Treatnent was partly psychical, partly thera-
peutic, I being led to believe that breathing by the
mouth was, in some obscure manner, morally wrong.

A similar feeling appears to exist in relation to
left-handedness. I suffered a good deal in
consequence, and, though recognising the value of
suggestion in treating cases of functional mouth-
breathing, I have always been careful in my own

practice to restrict its use. I certainly tried

| very earnestly to acquire the habit of nasal

| respiration/




respiration, and at the end of about two years, after
many dreaded visits to my physician ( I did not
appreciate the nasal douches and digital post-nasal
examinations), I succeeded in establishing a physio-
logical nasal respiration.

No wonder, thsn, that I was much impressed,
when working in Dr. Lermoyez's c¢linique in Paris
(1903 - 4), by the resultis of systematically planned
respiratory.exercises, which were then being carried
out by Dr. Georges Rosenthal. A case of a young
lady, 21 years of age, who had been a mouth breather
for at least seven years, cured in four lessons,
extending over a period of a fortnight, was so
surprising, inccomparison with my personal experience,
as to command attention and investigation of the
subject.

The case is fully reported on page 77.

Subsequent experience has only enflorced the
lesson of the value of respiratory exerclases in
functional buccal respiration, and as a complenment
to surgical methods in cases of organic nasal stenosis

As I have occasion to point out .= more than
once in this paper, respiratory exercises are only
of service when there no longer exists any anatomical
obstruction in the continuity of the nasal passages.

They/




They are useless as a substitute for surgical
operations in the nose and post-nasal space.

Otherwise, the treatment is a perfectly
rational and physiological one,and it is doubtless
to this fact that the encouraging results of nasal

respiratory re-education are due.




CHAPTER I.

_NASAL RESPIRATORY INSUFFICISNOY.
The term naaal respiratory insufficiency is used
very conprehensively and conveniently to designate
all those conditions of unphysiological respiration,
whether of organic or functional origin, which depend
upon an interfereace with the free and sufficient
entrance of air into the nasal respiratory passages.
It was introduced by Vacherfl) of Orléans, who defines
nasal rsspiratory insufficiency as that particular

state, permanent or intermittent in which any

individual is placed who cannot draw into his lungs,
exclusively by nassl respiration, an amount of air
amply sufficient for the oxygenation of the blood.

It will be seen that the term is not synonymous
with, but includes, nasal stenosis, for many mouth-
breathers have no constant organic obstruction in the

nasal passages, sufficient to prevent their breathing

| through the nose./

(1) Vecher, Louils. L'insuffisance nasele; ses
/!
formes; ses causes; 868 CONSEquUeNces.

La Presse Medicale. 1905. 754.




Nasal rospiratory insufficiency is permanent 1if
haematosis cannot be effoected solely by air respired
through the nose, when the subject is in the upright
position, seated or standing, intermittent if this
[only occurs when the dorsal decubitus 1s assumed.
With regard to the latter condition, nothing 1s more

commonn than the statement of a patient to the effect

that nasal obstruction does not exist so long as the
erect attitude is maintained, but that when the head
'is placed upon the pillow only a very short time
'elapses before the nose is completely blocked and
nasal respiration becomes impossible. The explanation
is that the tone of the cavernous tissue of the nosse
is so lax that the increased venous pressure caused
by the horizontal position is sufficient to temporarily
dilate the turbinal mucosa and prevent nasal respiration.
Often it happens, when in the lateral decubitus, that
it is only on the side which is for the time being
undermost that nasal stenosis is present. Bhis

swelling of the cavernous tissue is especially

common in children, and as children pass a large
[portion of their time lying down, intermittent nasal
{insufficiency has a serious signification, leading
:to the habit of permanent buccal respiration.

One has only to observe those present in any

assemblage/




'assomblage to be struck by the considerable proportion
of people who are guilty of buccal or naso-buccal

respiration. Very common indeed in children it is
only too often seen in adolescents, and even in adults.
Occasional indulgence in mouth-breathing appears to
be fairly universal, except in the case of singers and

speakers who have learnt to breathe correctly and have

too much respect for their health,and knowledgze of
itheir art,to pernit air to enter their lungs without
;a preliminary sojourn in the nasal passages. As
recently pointed out by Ma jor Auatinsl) many people
(medical men not excepted) labour under the delusion
|that in ordinary circumstances thsey habitually

breathe through the nose,and yet in conversation more
often than not, at the end of each sentence the breath
is drawn in through the mouth with a quick shallow
gasp." These people.are actually the subjects of

a functional, intermittent, nasal respiratory

insufficiency.

| Before entering upon a description of the causes

:of insufficiency it is well to observe that action and
freaction is such that nasal respiratory insufficiency,
ihowsoever established, by lowering the atmospheric
pressure in the nasal passages, may induce any of those
morbid/

I(1) Austin, R.F.E. Respiration and Pulmonary

Tuberculosis., Brit. Med. Jour. 1906. II. p 1890.




?mOTbid states, such as congestion of the nose and
| post-nasal space, leading ultimately to the formation
of adenoid "vegetations", or to hypertrophy of the
turbinals, to which nasal stenosis is ascribed.
Matters thus work in a vicious cycle, at the
expense of the sufferer; a functional causing, or
gugménting, an organic insufficiency.
Nasal respiratory insufficiency is of organic or

functional origin, or more frsquently it is mixed
|organic and functional.

Organic Nasal Insufficiency.

The causes of nasal respiratory insufficiency
are classified as Nasal, Naso-pharyngeal and Bucco-
pharyngeal.
fggsgi_gggggg: (1) Vestibular, The most freguent
causes of nasal insufficiency at the anterior nares
is collapse of the alae nasi, brought about by faulty
formation of the lateral cartilages of the nose, or
due to the fact that in mouth-breathing the dilatores
nagl, from non-use have lost their muscular tone and
the nasal orifice has in consequence become narrowed.
The weakest point in the lateral walls of the nose 1is
that part below the lateral cartilages, just opposite

the junction of the vestibule with the nasal cavity

| proper/
[




proper.

In the subjects of buccal respiration. there is
| a marked pit or depression on the alae of the nose
! at this spot, which is pathognoménic Ofthécondition.

It sometimes happens that a patient can breathe
slowly and quietly through the nostrils, but that on

taking a sudden and deep inspiration the alae close,

like valves. This vestibular form of nasal

insufficiency frequently persists after ablation of
an hypertrophied. pharyngeal tonsil.
(2.) Nasal fossae proper. The obstacles to free
nasal respiration met with in the nasal fossae are
| numerous, the chief being:-
| a. Stenosis of the bony framework, from narrowing of
the superior maxilla, causing the hard palate to 1§
highly vaulted and so encroach upon the floor of
the nose. At the same time the lateral nasal
walls are narrowed. This condition and some of
its effects was noticed by Hippocrates, who wrote
(6th book of Epidemics). "Some of those
with narrow heads have cephalalgy and otorrhosea.
The latter have a highly arched palate and teeth
which overlap sach other,"

Bony stenosis may be congenital or acquired.

With/
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With regard to the congenital variety,
Arbuthnot Lanegl) in an article in the 6linical
Journal, remarks: "One point of great interest
about this condition of imperfect development
of the nasal cavities is the manner in which it
is transmitted to the offspring. I know no
other acquired deformity which is handed down
s0 rapidly and so markedly". One must, however
be guarded in too readily accepting this theory
of heredity. Almost everyone has seen some
instances of children with well-formed faces,
correctly arched palates, symmetrical alveolar
arches, and perfect nasal resgpiration, come
later in 1ife to present all those appearances
typical of buccal respiration. The upper dental
arch has become so distorted that the distance
which separatéd the upper molars laterally is
diminished,and they only rest by their edges on
the molars of the lower Jaw. Coincidently

the upper incisors have been carried forwards and
are no longer able to meset the lower, but
overhang them, constituting the deformity /

(1). Lane, U.A. On the form of the alveolar

arch, The Clin. Jour. Lond. 1201
XVIiI., 343 - 349,
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deformity known as "over-bite". Examine the
parents, and it is generally found that no
such malformation exists with them, that the
features are regular and the upper dental
arches well-formed.

The exact manner in which a faulty develop-
ment of the bones of the face is acquired is at
present under discussion, and will be considered
later on, with the results of nasal insufficienc)
Haematoma, abscess, enchondroma, osteoma, "spurs
"crests", deviations and deflections of the
septum are a common cause of nagal insufficiency

It not infrequently happens that the
simple physiological experiment of causing the
patient to respire through the suspected nostril
proves the absence of respiratory nasal
insufficienoy)where there is considerable
deviation or thickening of the septum. In
these cases a slight coryza, or other cause of
congestion of the nasal mucous membrane is all
that is required to at once produce complete
insufficiency.

Erectile swelling, tumours and hypertrophy of
the inferior turbinates and hypertrophy of the

middle turhinates. Swelling and hypertrophy

of/
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of the middle turbinal body is perhaps the most
common of all causes of nasal obstruction.
Mayo Collier(l) writes very clearly on this
subject:~- "The lower turbinal bone extends from
before backwards, right in the path of the
inspiratory stream,and encroaches on the
posterior and anterior nasal openings. It is
covered with a membrane of peculiar constitution
in that it 1s extremely thick, measuring at times.
from one-eighth to one-half of an inch. It
has many vascular cavernous spaces in it
resembling erectile tissues and is capable of
sudden contraction and dilatation resembling
true erectile organs. It so happens that this
erectile tissue is more pronounced opposite the
anterior and posterior openings of the nose, and
when distended, it is capable of completely
occluding both anterlor and posterior openings,
and so capable of stopping nasal inspiration on
one or both sides.

"A close study of the behaviour of this

tissue/

(1). Collier, Mayo. Mouth-breathing and its
relations to diseases of the throat, ear
nose and accessory cavities. Lond. 1901.
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tissue in its various physiological and pathol-
ogical conditions is a key to the understanding
of the various phases of nasal obstruction and
the many consequences arising therefrom. A
perfectly healthy individual with a nasal organ
normally constituted and enjoying a continuity

of normal conditions, would no doubt theoreticall]
pass through the whole span of his existence
without even such a temporary obstruction to his
nasal respiration, as is experienced in a

common cold, When, however, one considers

that such a condition of things does not and
cannot, exist - that the child in many caszes 18
born with an affection of the mucous membrane
inherited from his parents, that his membrane may
be affected by the various constitutional and
local complaints of its owner, that errors of
diet, errors in environment and errors in the
constant variations and purity of the inhaled air
may one and all have a disturbing influence on
the proper physiological function of the turbinal
body - can we be surprised that the normal
vhysiological working of this organ is frequently
upset and that the final stage is dilatation and
obstruction?

"The/
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"The functional activity of the turbinal body
is ceaseless, and, for its size, exceeds the
functional activity of any other organ of the body.
The pathological tendency of any organ is in direct
proportion of its functional activity. Therefore,
the pathological tendency to temporary and
permanent dilatation or to engorgement from relax-
ation of vaso-motor tone and consegquent hypertrophy
is apparent.

"Ninety-nine out of every hundred cases of
obstruction to the nose are due to this cause.

The dilatation may be temporary, intermittent or
permanent, but still the tendency is there, the
tone is lost, and nassal obstruction is the result.
e ¢« » o« » "Loss of tone of the turbinal bodies, with
or without hyper-plasia, is the commonest cause
of nasal obstruction, and this, like atrophy, may
be strictly 1limited to ome side. But in the great
majority of cases both sides are affected, and if
one side be affected first, the other slde follows
sooner or later."

d. Myzomatous or mucoid degeneration. (fPO%pi")

€. Any acute or chronic inflammation of the nasal
mucous membrane, coryza, hay-fever, frontal,

ethmoidal /
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ethmoidal, sphenoidal and maxillary sinusitis,
vicious cicatricial adhesions, etc.
Foreign bodies in the nasal fossae, simple and
melignant tumours; lupus; tuberculous and syphilitid
processes,

Naso-pharyngeal Causes. Here, as in the nasal

fossae, the osseouls structures may be at fault. The
roof of the naso-pharynx maey be almost on a level with
the hard palate, and the atlas or axis may be
prominent, so that the choanae are reduced to a
minimum, A very frequent cause of nasal insufficiency
in the young is found in this situation and constitutes
adenoid "vegetations", or hypertrophy of the pharyngeal
tonsil, situated on the posterior wall of the vault
of the nasopharynx.

Czermak, in 186051)and Sir Andrew Clarke, in 1862,
found certain groups of tumours in the naso-pharynx
which interfered most seriously with the nasal
functions, ms well as affecting the middle ear and
the nasal cavities. Czermak was also the discoverer
of the method of posterior rhinoscopic examination,
and seems to have made an extensive tour, about the
Jears 1858 and '59, demonstrating his new clinical/
(1) Czermak, J. N. On the laryngoscope and its

employment in physiology and medicine.
Lond. 1861. p.30
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clinical method in the chief hospitals 6f Europe.
The following is an extract from ths New

Sydenham Society's translation of Czermsk's originzl
account of"the first pathological observation made
in the pharyngo-nasal cavity by means of the rhin-
oscopic mirror:®". . . . . "In order to examine the
affected part with greater liberty,and on a more
extensive scale, I requested the patient himself to
depress the base of his tongue with a rectangularly
refracted spatula; and with my left hand I elevated
the velum palati in front and.above, by means of a
flat hook with a long stem, assuming the form of a2

spatula, of which the flat part contained an opening.

' The application of this hook did not cause the

| slightest inconvenience in the present instance,and

after regulating the inclination and position of the

o

nirror which I had introduced into the pharynx with

+ + « . « "The right side ie perfectly normal, and we
can psrceive tnrough the posterior orifice .of the
nasal fossa of the same side a portion of the upper
part of the turbinated bones,and a portion of ths
whilst the inferior parts

meatus of the right side

ars/
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are hidden by the velum palati.

"On the left side, on the contrary, we observe
two morbid swellings of the mucous membrane
developed, in front and above the pharyngo-palatine
| arch, which extend up to the opening of the Eustachsean
| tube. These two tumours . . . . . . seem to conceal
almost completely the posterior orifice of the nasal
fossa of the same side, which are seen only in the
form of a small fissure.

"These tumours, of which one part assumed the
form of the comb of a cock and of which the base
constituted the lateral wall of the pharynx, were
enclosed between the posterior wall of the pharynx
and velum palati, which they compressed a little to
the right by their superior part.

"The superior tumour, which was the larger,
corresponded by its swollen extremity to the posterior
border of the orifice of the Eustachean tube; and the
inferior tumou:,Which wags much smaller, embraced the
anterior and inferior limit of the same orifice.

The two tumours were of a much darker colour than
that of the surrounding mucous membrane and when they
were touched with a sound introduced in the course of
the rhinoscopic examination, they exhibited a

firmness which was well marked."

Tt/
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(1)

It is to Meyer, of Copenhagen, that is gener-

;ally attributed the distinction of the first complets,
iacientific description of adenoid hypertrophy, which
iappeared in the Hospitalstidende in 1868, since which
nothing of importance has been added to our knowledge
of the patholozy of this subject.

To demonstrate its freguency in cities Deckergz)
in 1900, examined 1000 school ohildren,and,as a result

consldered that 127 required the operation for

adenoid vegetations.

Cheatle(f) in 1902, examined 1000 Loncdon
children of the poorest class, between the ages of 3
and 16 and found hypertrophy of the pharyngeal tonsil
in 434, On the other hand, in 1400 school children
in the city of Edinburgh, recently examined by
medical experts, only 6.77 per cent had adenoids,
though 42.99 per cent. "were victims of some unhealthy
conditions of the nose and throat"E

A/

(1) Meyer, Wilhelm. Hospitalstidende, 4th & 11lth Nov.
1868; and Archiv fir Ohrenheilkunde. 1873,I., 241

(2) Decker. Journsl of Laryngology. 1900, XV. 208.

(3) Cheatle, A.H. Journal of Laryngology, 5222, VIE S,

(4) Report on the Physical conditions of fourteen
hundred school children in the City of Edinburgh,
together with some account of their homes and
surroundings. Brit. Med. Jour. 1907. I. 819.

y
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A table of age incidences in 4,000 successive

cases of operation for adenoids, published by Dr.
Wyatt Wingraveil) shows that the majority of cases
occur between the ages of 3 and 20 years, these
accounting for 3,523 of the total number.

The vegetatlionsa may be voluminous,complétely
obstructing the posterior nares, or the same result
will be Brought about even if they are small, provided
the naso-pharynx is itself restricted in its dimensions.
But here, as elsewhsre in the nasal passages, it is
by no means necessary that the obstruction be complsete
to determine nasal respiratory insufficiency,and induce
buccal respiration. Myxoedematous degeneration and
hypertrorhy of small patches of adenoid tissue may
sometimes block the choanas. Simple fibroma,
commonly springing from the basilar process of the
occipital bone, may encroach upon the naso-pharyngeal
space to any extent.

Retropharyngeal abscess, retropharyngeal sarcoma,
enchondroma of the Eustachian tubes,and adhesion of

the soft palate to the pharyngeal wall are occasional

1

causes/

(1) Wingrave. Adenoids. Med. Monograph series.
Lond. 1904.
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dauses of nasal stenosis.

Bucco-pharyngeal Causes.  Hypertrophy of the faucial
tonsils may be a cause of marked interference with
nasal respiration. If voluminous, the soft palate is
pushed upwards by the hypertrophied tonsils and the
jorifices of the Eustachean tubes may he intsrfered
with. The circulation in the ring of Waldeyer is
impeded, and, lymphatic engorgement taking place, the
respiratory accomodation in the naso-pharynx is
considerably reduced.

In all cases of nasal insufficiency the condition
is much aggravated on assuming the dorsal decubitus,
.owing to static congestion, thereby produced.
fupetionsl Hasul THeul. o oy,

This form of nasal respiratory insufficiency is
of special interest in the present connection, as it
is only when it is proved by careful anterior and
posterior rhinoscopy,and by digital examination if
necessary, that there no longer exists any anatomical
cause to interfere with the entrance of air through
the nasal passages, that respiratory exercises are
useful.,

It happens not infrequently (ten per cent,
according to Marcel Lermoyez) that, after the operation
for hypertrophy of the pheryngeal tonsil, the patient

disappoints /
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disappoints his friends and the surgeon by continuing
to breathe by the mouth. This is not to be wondered
at, the remarkable thing being that it should ever
| be otherwise. In truth, these children,who have
; suffered from obstruction of the nose from very early
i years, have forgotten the use of that organ. After
operation they have a free nasal passage, certainly,
but do not know how to make use of it. Most
children brought back to the surgeon with the complaint
that "the growth has retarned", or that mouth
breathing continues, belong to this class - "the
residus", as they have been called. If they are
0old enough to understand, they must be taught by
suitable respiratory exercises, to breathe by the
nose,and they will very rapidly leapn to shut the
mouth, much better than under the torture of
unphysiological apparatus designed for that purpose.
In this connection Nageotte-Wilbouchevitch
writes: "It is a mistake to suppose that it is
sufficient to remove adenoid vegetations for the
subject to close the mouth, and begin to respire by

the nose;/

(1) Nageotte - Wilbonchevitch. Atlas manuel
de gymnastique orthopédique. 1903.
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the nosej many patients continue buccal respiration
after the operation, or at least open the mouth on
the least effort; all have a small respiratory
amplitude, which continues a long time after operation
if not treated. These children have so completely
lost the habit of nasal respiration that it is
necessary to teach them anew".

Another gallic author picturesquely remarks:
"In order to profit by mountain air it is necessary
that it penetrates and not envelopes one like a
cloak. The 'adenoidian' operated upon,and the
pre-tuberculous in the mountains are like a blind
nan before a Rembrandt, or a famished sufferer from
bulbar paralysis before a meal."

It is especially common to find buccal respiratipn
persistent after operation in people of a nervous
temperament.

Dr. Hemington—Pegler(l) has published two cases
of complete hysterical abolition of nasal respiration|;
and Lermoyezfz) in 1899,reported a similar case.

I reppoduce another nervous case from Lermoyez's

clinique/ .

(1) Hemington-Pegler, L. On functional abeyance of
nasal respiration similating true nasal obstruction .

Jour. of Lar. 1902. XVII., 327,

(2) Lermoyez, M. Psendo-obstruction nasale chez une

hysterique. Soc. Méd. des hdp. de Paiégé 20th Jan.
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clinique, with the treatment by respiratory re-

| education, amongst the "Clinical Observations" at
fthe end of this paper. (Case I., page 77 )

But many cases of nasal insufficiency leading
to mouth-beeathing are of mixed organic and functional
origin,and may be looked upon as partly the result
of a pernicious habit, following, as a rule, some
temporary nasal obstruction, such as that caused by
attacks of acute coryza. It is these cases
particularly which should profit by a system of
respiratory education or re-education, by suitably

| planned respiratory exercises.

Results of Nasal Respiratory Insufficiency.

Bearing in mind the physiological functions of
nasal respiration,and that the process is repeated
some 20,000 times in the course of the twenty-four
hours, it is not surprising that any departure from
this normal condition will produce very far-reaching
resulis,

The immediate direct effect of nasal respiratory
insufficiency is the establishment of mouth-breathing.
The chief indirect effects are faulty development of

the bones of the face; deformation of the thorax;

the curious group of mental symptoms, characterized

by/




. of Amsterdam, has given the name of aprosexia.

. attacks are commonly found in association with nasal
E respiratory insufficiency. As & result of the post-

| nasal catarrh the digestion often suffers.

| vaulted hard palate, the narrow, Ve shaped alveolar

23.

by general lassitude, inability to concentrate the
attention, disinclination for exercise, or to indulge

: (1)
in games,and by backward intellect, to which Guye,

Post-nasal catarrh and pharyngitis with cough and
dryness of the throat in the morning, deafness and

otorrhoea,and a liability to bronchitis and asthmatic

It is not easy to explain satisfactorily how

nasal insufficiency causes the well-known highly

arches and consequent encroachment on the bony
framework of the nasal fossae. As it appears evident
that it must be due either to diminished intra-nasal
pressure interfering with the normal lateral sxpansion
of the facial bones, or to increased extra-nasal
pressure causing a falling-in, there have arisen two
sets of opinions on this much discussed subject.
(2) ,
One is championed by Arbuthnot Lane, who considers
the/f
(1) Guye. On aprosexia, being the inability to fix
the attention,and other allied troubles in the
cerebral function caused by nasal disorders.
Brit. Med. Jour. 1889. II., 709.
(2) Lane, W.A. Discussion on the value of respiraﬁgig-
exercises in the naso-pharyngeal lesions in ¢

hood; introduced by Mr. Lane. Brit. lied. Jour. 1902
IT. 687 - 689,




{indiscriminately, by blocking its nose for a long time|

|
|

the deformity of the facial bones to be due to

diminished intra-nasal atmospheric pressure, brought

about by nasal obstruction.
(1
The other view, supported by Lambert Lack, is ‘

that the deformity is caused by lateral compression

of the Jjaws from increased tension of the soft tissues|

of the cheeks, which are put upon the stretch by the
open mouth. It seems probable that each theory may
contain contributory causative elements. Mayo

Collier declares that all these bony chaﬁges can be

artificially produced in any young animal, chosen

un
with cotton wool and asks,is itﬂreasonable to suggest

that turbinal atony and hypertrophy in the young and
growing subject will act as the piece of wool does ‘
in the nose of the young animal?

With regard to the causation of deafness and
otorrhoea in chronic nasal insufficiency, the orifices

of the Eustachean tubes are continually bathed in |

pus, and kept in a state of constant congestion.
This hyperaemia soon extends to the calibre of the ‘
tubes and often reaches the tympanic cavity 'during

sneezing or violent effort in blowing the nose.

The/

(1) Lack, L. Diseases of the nose. Lond. 1906



| Nasal insufficiency and deafness too often go hand

| protrusion of the sternum in front".

;Thompson/

25,

The tubes become insufficient for drainage, pus
remains in the tympanic cavity and provokes an acute

otitis, with all its gravity,and all its consequences.

in hand. The alterations in the shape of the chest
were first carefully studied by Dupuytren. He
described "a lateral depression of the paristes of
the chest, consisting of a retraction more or less

great, of the ribs on each side,and a proportionate

There are three types of thoracic deformity:-

a. The Pigeon Breast, by far the most common form,
in which the sternum is prominent, by reason of
retraction of the lower lateral thoracic regions
in inspirstion,and consequent falling in of the
costal cartilages. There is a circular depression
in the lateral zone, Harrison's groove, correspond-
ing to the attachment of the: diaphragmn.

b. The Funnel Chest. In this deformity there is a
deep funnel-shaped depression at the lower end of
the sternum, which is best seen in cases of
adenoid vegetations.

Mouth-breathers often appear dull and stupid,or

have a dreamy, apathetic appearance. St. Clair
(1)

(1) Thompson, St. Clair. The Practitioner 1896. P.83




Thompson describes this as "a kind of veiled look
about the eyes", chiefly due to an elevation of the

under lid,and thus accounts for it. From the

circular muscle of the eye to the orbicularis oris
there pass bands of small muscles, which when the E
mouth is kept closed hold the lower 1id downwards in
a slight degree of tension. When the mouth is

habitually kept open, however, the tension is relaxed

and the lower 1lid tends to move a little upwards.
It is this dreamy, poetic expression which artists
so often strive to represent in their portraits of %
beautiful women, (compare the portrait of Madame i
Le Brun, by herself, No. 1653, National Gallery)
whom, otherwise, we might very well suppose, with

(1)
Dre G Gy Willkin: to be chronic sufferers from

untreated acdenoid wvegetations.

Impairment of growth is due to the shallow,

hurried respirations,which have not sufficient

| amplitude to properly aerate the blood.

The following summery of Symptoms resulting from

|
|
Nasal Respiratory Insufficiency is given by Lambert }

Lack, Diseases of the Nose. (1908).

(1) pirect Results/

(1) Wilkin, Griffith, C. The national importance of |
the thorough and systematic removal of angggids |
in childhood. Brit. ied. Jour. 1906. I., 700.
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Direct Results.
Snoring - due to air going through narrowed
nostrils, causing altered air pressure, although
the mouth be open.
Alteration in the voice.
Anosmia.
Difficulty in breathing through,and in blowing the
nose, and its consequances:-

a. Logs of the nasal FTunctions and its effect
(see

5
on ths nose and neighbouring orgens. ee 2)

b. The open mouth and its mechanical conse-
quences. (see 3)

Obstructed rsspiration during sleep and its
conseguences: -

a. Deficient oxygenation of the blood. (see 4 j

b. Deformity of the chest walls. (see 5 )
Effects on the nose and on the neighbouring
organs, from loss of nasal functions, from mouth-
breething etc. Liability to repeated colds;
chronic nasal catarrh; hypertrophic rhinitis;
post-nasal catarrh; adenoids.
Catarrh of the Eustachean tube and middle ear,
acute and chronic. '
Dryness of the mouth (xerostoma), gums and tOngue,
Farly decay of the teeth.
Septic tonsillitis and pharyngitis.

Pharyngitis/
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(4)

(5)

Pharyngitis sicca 2nd pharyngeal catarrh.
Laryngitis sicca and laryngeal catarrh,
Tendency to Bronchitis and pulmonary affections.
Enlargement of the cervical glands.

General cdebility and ill-health.

Symptoms due to the constantly open mouth.

The typical facies.

Ill-cdevelopment of the upper jaw. High,narrow

palate; V - shaped alveolar arch; crowded teeth.

Deformity of the nasal septum.

Collapse of the alae nasi.

Ill-development of the lower jaw,

Symptoms due to deficient ameration of the blocod
during sleep.

Restless and unrefreshing sleep, disturbed by
terrifying dreams.

Cyanosis: profuse sweating.

Headache: languor in the morning.

Capricious appetite.

and stunted growth.

General stupidity and inaptitude fOr‘mental
exertion.

General moroseness; nervous depression:

"peevishness" and listlessness.

Mechanical/

Impaired health and general malnutrition; anaemia
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(5) Mechanical results of the difficulty of breathing
during sleep. Inspiratory retraction, and,
ultimately, deformity of the chest walls.,

(8) Symptoms of reflex and obscure origin.
Nocturnal enuresis.

Hay fever and asthma,
Laryngeal spasm.
Laryngismus stridulus.
Congenital laryngeal stridor.
Persistent cough.
Stammering, stuttering and other defects of
speech.
Epilepsy, epileptiform. convulsions.
Choroeca.
A formidable list for all such as breath by

the mouth!
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CHAPTER II.

~ PHYSIOLOGICAL RESPIRATION,

|
|
}
|
i
|
! It is hardly necessary here to insist at great
Length on the extreme physiolecgical importance of
nasal respiration, importance both to the individual
anéd to the community, neverthelese, it may be well

to consider a few points in connection with the
anatomy and physiology of the process. Comparative
enatomy confirms the dualism of the functions of

the ncse and the mouth, for whilst the nose is always
in communication with the trachez; in certain
animals, such as the whale, and the young of the
marsupials, the mouth is anestomically distinct from
the respiratory organs. Respiration is,thereforse,
in these animals exclusively nasal. The same may

be said of the frog. There are certain aromatic
substances which are so obnoxious to this animal that
it will by no means inhale their vapour. Should one
of these substances be placed in the anterior nares
of the frog, it will die from suffocation, being
unable to replsce a nasal by a buccal reapiration.

In the case of the Solipeds (horse, &s8, zebra)
the upper respiratory and alimentary tracts are not
anatomicelly separated, but the velum palati is
greatly developed and extends to the epiglottis, 2

consequence/
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conseéquence of which the nostrils are the only
chammel by which alr cen gain access to the trachesa.
For this_reason, in double facial paralysis in the
horse, with collapse of the alae nasi, causing
obstruction to the entrance of air through the nose,
the nassl respiratory insufficiency cannot be
supplemented by buccal respirations

As we ascend in the animal scale the angle which
the axis of the trachea forms with that of the nasal
fossae diminishes. In the horse, the trachea and
nesal fossae are almost in a straight line, the angle
being only one of 14 degrees; in the monkey it is
85 degrees; and in man it is 90 degrees, almost a
right angle. This causes the.soft palate to become
higher in position and to be widely separsted from
the epiglottis, thus rendering possible respiration
by the mouth.

Captain Catlin in his celebrated pamphlet "Shut
your mouth and save your life"(1861) says that
mouth-breathing was unknown emongst those more remote
Native Races in North snd South America, "living in
their primitive state and practising their native
modes ", therefore nesal insufficiency could not have

existed with these healthy people.

MacDonald/




MacDonald, so far as I sm aware, was the first to

'place our knowledge of the physiolegical functions

|of nasal respiration on a sound scientific basis.
aHe proved by most interesting experiments that air
in its passage over the nasal mucous membrane is

‘modified in three important particulars, temperature,

moisture and purificetion from suspended foreign

imatter.

JeLis Goodaler?) in 1896,made a more elaborate
experimental study of the respiratory functions of the
nose, andé arrived at similar conclusions.

Whether the external temperature be above or
below that of the body, after having passed through
the nasal cavities, the inspired air will be found to
be at almost the blood temperature on reaching the
larynx. This alteration is brought about not only
by the temperature of the passages traversed, but
also by the admixture of the air with glandular

secretion,and with the moist vapour exhaled by the

lungs deposited upon the mucous membrane,and kept

at/

(1) MacDonsld, G. Respiratory functions of the nose.
LOnd . 1889 .

(2) Goodale, J.L. An experimental study of the
respiratory functions of the nose. Boston Med.
& Surg. Jour. 1896, CXXXV. 4575 487.
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at body heat by the underlying vascular supply.

It has been estimested that about half-a-pint
of water is taken up by the inspired sir in the
course of twenty-four hours,and as Watson Williams
| justly observes,if the air is to reach the lungs in
a normal condition of saturation, it is impossible
for that smount of moisture to be absorbed from the
mucous membrane of the mouth end pharynx without
serious risk to its physlological integrity.

Inspired air is filtered from foreign matter in

jtwo ways: the larger particles are arrested by the
lvibrissae situated in the anterior portion of the
vestibule, the smaller ones become entangled in the
tenacécus secretion of the mucous membrane,and with
it are gradually propelled toward the anterior nares
by the vibrations of the ciliated epithelium.
According to most authors the nasal secretion

has a bactericidal influence. It has been calculated

that at least 1,500 organisms are inhaled into the

nose every hour, whilst it must be a common event,

according/

(1) williams, P. Watson, Why defcctive nasal
respiration impedes growth and development.
Bristol Med. Chir. Jour. 1906, XXIV., No. 9l.
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(1)

according to St. Clair Thompson and Hewlett, for
14,000 to pass into the nose in a single hour in an
average London atmosphere. Nevertheless, the expired

air is practically germ-free, nearly all the organisms

in the inspired air being arrested in the nasal

|passages.
= (2)

Klemperer, however, does not admit the bacter-
|icidal power of the nasal secretion, nor that the

|

iposterior nares are sterile.
i
[ Air passing over the nasal mucous membrane

i
{stimulatea the activity of the respiratory centre,and

causes respiration to be full and complete, contrasting
strongly with the shallow, hurried movements seen in
buccal respiration. Clinically,we find many patients
affirm that nesal respiration causes them to feel

the need of breathing deegly.

According to Mendelgd)the guantity of air inspired
in a given time ,and with a given effort, is greater
by the nose than by the mouth. From this it is easy
tof

[

(1) st. Clair Thompson & Hewlett. Micro-orgahisms in

the healthy nose. Med. Chi. Transactions, 18995
LXXVIII.

(2) Klemperer. On the bacteriology of the nose.
Jour. of Laryngology,l1896,
XI., 286.

(3) Mendel, H. Physiologie et pathologie de la
respiration nasale, Paris, 1897.

»
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to understand the influence of physiological nasal
respiration on the development of the lungs,and on
the nutrition of the body generally. The same
suthor mentions that in two patients, of sixteen and
fourteen years respectively, the number of red
blood corpuscles increased after ablation of hyper-
trophied pheryngeal tonsils, by 200,000 per cubic
millimetre in the first case,and by more than a
million in the second. I have noted several

such cases.,

As an instance of the close physiological
relationship which exists between the pitultary
membrane and the act of respiration, I may mention
e case, which came under my observation, in which
cauterization of the turbinates was followed by
syncope with cyanosis, due to spasm of the bronchi.

Physiological respiration should be exclusively
nasal, bilateral, sufficient and complete. When
at rest, s single normal patent nostril is sufficient
for respiration, as can be easily proved. Examine
any healthy, well-constituted subject of whatever
age. Obstruct lightly either of his nogtrils with
the pulp of the finger, without changing the form of

the opposite nostril, as taught by Dr. Logan Turner.

If there be no nasal stenosis he will continue t.o

breathe/
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breathe incefinitely, without inconvenience, without
increase in the number of respirations and without
variation in the pulse.

But normal nasal respiration must be bilatersal
to allow for the numerous causes that may at any
moment occur to diminish the space destined for the
free circulation of the air in the nasal fossae.

If a young suﬂﬁect with one-sided nasal
ingsufficiency be carefully examined,one often notices
g. diminution in the size of the thoraz on the same
side as the insufficiency. The patient always sleeps
on the side of the obstructed nostril and compresses
the thorax, till finally that side becomes flattened.
Physiological respiration should be sufficient, that
is to say the air should penetrate both lungs
sufficiently and equally. The marner in which this
penetrstion is examined will best be considered in a
subsequent chapter.

By complete respiration is meant the dilatation

of the thoracic cage in its three dimensions, antero-
posterior, lateral,and vertical, by the entrance of
air into the lungs. Special attention should be
paid to the expansion of the apices, as well as to the
descent of the diaphragm, as expansion 1s of ten
insufficient in this direction. In diaphragmatic

insufficiency/
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insufficiency the last ribs do not move, the inter-
Icostal angle does not open. In the dorsal decubitus

+he abdominasl walls are slmost immobile.




In enguiring into the gquestion of ths

logical respiration of a patient two points must be

kept in view:

nasal? (2) is

(1) The existe

determined by

act, supplementsd by

DS OF CLINICAL EXAMINATION.
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CHAPTER III,

physio-

(1) is the respiration wholly or partly
it sufficient and complete?

nce and degree of nasal respiration is
careful inspection of the respiratory

the taking of pneumograms, or

"breath-pictures", by the use of Glatzel's mirror,

or Courtade's Pneumodograph.

Inspection. The naso-rsspiratory test is performed
as follows,

a. The patient, being without corsets or any article
of dress which might interfere with respiration,
stands facing the physician.

b. He is desired to inspire and expire by the nose,
the physician himself making several such respirations
to show the facility of the act. The patient is
requested to respire thus twenty consecutive times.

c.The respirations are regulated by beating time with
the right hand; inspiration to take place when the

hand is raised, expiration when it falls.

d. The test should be repeated on obstructing each

nostril/




|should be performed in the dorsal as well as in the

erect attitude, in order to distinguish between

59 .

nostril separsately with the hand or with cotton-wool.
If the hand be used care should be taken to apply
the palmar surface of the tip of the thumb to the
anterior nares,and to avoid pressure in a
lateral direction which might cause a certain degree
of temporary deviation of the septum,and consequently

of nasal stenosis of the opposite side, The test

intermittent and permanent nasal insufficiency, as
defined at the beginning of this paper.
Supplementary tests by means of Glatzel's mirror
and Courtade's pneumodograph. These are useful
adjuncte, which I have found very convenient in practice.

Glatzel's mirror is a thin sheet of metal, nickel-

plated,and marked with graduations of its:surface.

It is placed horizontally on the upper lip of the
patient, half-an-inch below the anterior nares. a5 i}
there be free bilateral nasal respirstion,the agqueous
vepour in the air exhaled from the nostrils condenses
on the bright surface of the metal, forming: two
symmetrical clouds, separated from each other in the
centre by a narrow tongue of bright metal, correspondijg
to the nasal septum. The form of this image has

been likened to that of a butterfly./
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(1)

butterfly. Dr. Wingrave cleims to have improved
upon this mirror in substituting for it small sheets
of vulcanite, with a moderately rough surface.

The Pneumocdograph of Courtade consists

essentially of two plates of glass, graduated in
centimeter squares, fixed at right anglea to each
other,‘Tq;by means of detachable clips. One plate
of the pneumodograph is held horizontally against
the upper lip,a short distance below the nostriles,
so that the other plste hangs vertically downwards
a few inches in front of the mouth. The patient is
asked to breathe several times, in the manner
habitual to him. Condensegtion of aqueous vapour on
the horizontal plate records the degree of nasal
patency, and a similar condensation on the verticsal
plate indicates the presence and degree of buccal
respiration. Taken in conjunction with one another,
the two pneumograms may be used as a practical test
of the degree of nasal respiratory sufficiency. It
is in this respect more useful than Glatzel's mirror,
which records nasal patency alone.

Clinical pneumographic records can be obtained
by passing sheets of paper impregnated with safranin

on/

(1) Wingrave, Wyatt. Spirographs or nasal "breath
pictures". Lancet 1907, I. 253.
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on to the surface of the gleass plates of the
pneumnodograph, the pink cqlouring matter being
liberated by the condensed agueous vapour. I have
recently succeeded,with the kind assistance of Dr.
A. W. Titherley, lecturer on organic chemistry in
the University of Liverpool, in printing a clear,
permanent ,and easily-handled pneumogram, by the
combined action of iron and gallic acid. Weak,
alcoholic solutions of ferric chloride and gallic
acid are taken. Sheets of paper are prepared. by
immersion in the ferric chloride solution,and after
drying are ready for use. The solution of gallic
acid ie spread evenly over the surface of the glass
plates of the pneumodograph,with a pledget of cotton-
wool ,and is allowed to dry, the process taking half-
a-minute to one minute.

As soon as the patient has breathed on the glasg,
a sheet of the prepared paper is pressed upon its
moistened surface, ink being at once produced,and a
faithful ,permanent image is left. Examples are

shown in a recent case, described at page 104.

A mercurial Naso-manometer has been imagined

1
by MacDonald, ' in which the force of the air expired

by /

(1) MacDonald, G. Respiratory functions of the
nose. Lond. 1889.
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by each nostril is recorded on a dial,

The Spirometer.is an instrument designed to test
the "vital capacity" of an individual, & term which
John Hutchinson employed to denote the amount of air
that can be expired after the fullest possible
inspiration. As ordinarily used, thé instrument
takes no account of nasal respirstion and is there-
fore of no service in estimating the nasal element
in respirstory sufficiency. Joalfljof Mont Dcre,
hes, however, published some interesting examples
of spirometrical examinations conducted before and
after operation for adenoid hypertrophy. The vital
capacity was very greatly increased.

Results. It can be proved by means of the methods
just described that many children cannot breathe by
the nose. A large number breathe two or three times
correctly enough, but after that the respiration
becomes embarrassed, the face is congested and
slightly cyanosed,and they tend to press the respir-
atory rhythm indicated by the hand of the physician.

Most children experience an irresistible
necessity to open the mouth, to relieve the dyspnoesa.

The pneumodograph shows how common is the mixed

naso-buccal type of respiration. Some patients

breathe/

(1) Joal. Recherches spirometriques dans 1eﬁag§in0-
pathies. Revue de Laryngologie, Paris, ’

X, 257: Z10.




breathe with one side of the nose only, a unilatersal

nasal respiration, so that the least catarrh or

!congestion of the Schneiderian mewmbrane is sufficient
;to provoke buccal respiration.

{(2) Is the respiration sufficient and complete?

i This is investigated in several Ways}

la. Inspection. The chest being disembarrassed of all
clothing we carefully inspect the general thoracic
conformation. Is there any tendency to the
formation of pigeon-breast, BHarrison's groove,
barrel-chest, or funnel-breast? Light falling
from the side will often bring out or intensify
slight degrees of these deformities. Is the
expansion equal on both sides? To which of the
classic types of respiration does that of the
patient correspond: clavicular, pure lower costal,
lower costo-abdominal, pure abdominal, abdomino-
costal? This factor is of great importance in the
choice of appropriate respiratory exercises.

b. Percussion is of its usual valuable service, as in

all examinations of the lungs.

c. Auscultation. This is picturesquely described

by Rosenthal as the rudder of all respiratory
gymnastics. By auscultation especially do we
determine the sufficiency and completeness of
" respiration,and are guided in the progress of the

respiratory/
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respiratory re-education of the patient. We search
carefully for any areas of deficient air entry,
paying speclal attention to the apices,and to the
bases, which help us to detect insufficient
contraction of the diaphragm. On auscultating a
mouth-breather, at the moment at which one asks him
to respire with the mouth closed, the vesicular
murmur is much more feeble than that which one

(1)
should normally hesr.

d. Mensuration. This ie not of much comparltive

value in determining respiratory sufficiency,for
although tables of the normal chest measurements
for people of a certain age, height, weight, etc.
have been dravwn up, they can only represent the
mean of a large number of people,and are of little
use in individusl cases.

Individual measurements vary considerably, on
either side of this mean, within the limits of
perfect, physiological respiration. But mensuratio
is of the grestest service in estimating the progres
made under the use of appropriate respiratory
exercises, The thoracic perimeter is noted at
the first examination,and it will soon be seen to
increase under treatment, hoth permenently and
in power of expansion.

The method of chest mensuration introduce@/

(1) M.H. Cuvillier, in Grancher's Diseases of Child-
hood. Paris. Vol. IIL. p. 80.

o




introduced by Rosenthal is performed with the aid of
a"symmetrical centimeter tape", which he thus
describes, A centimeter measuring tape, 150
centimeters long, is graduated in two halves from

1 to 75,and the halves separated at the figure I,

On placing this point over the spinous.processes of
the vertebras,and bringing the tapes round to the
front of the chest,one is enabled to measure the
thoracic cage ofboth sides in a single operation,
both anatomically and physiologically. The level
at which the tape is psssed round the thorax is the
7th dorsal spine behind,or just below the angles of
the scapulae, the arms hanging loosely at the sides
and just above the mammae in front. During easy
respiration one notes the maximum perimeter, corres-
ponding to the end of inspiration,and the minimum
perimeter, corresponding to expiration, The differ-
ence between the two figures gives the thoracic
expansion or amplitude.

A practical objection to this method is that
whilst one is engeged with the measurements in front,
the point of separation of the two sets of figures is
apt to elip off the spinous process to one side or
the other,and thus constitute a possible source of

fallacy, At first I tried to obviate this difficulty

by/
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by attaching a ring at the figure I, to be retainsd
over the spinous process by an assistant, but soon

gave up the"symmetrical tape" for an ordinary tape

measure, graduated in centimeters on one side,and inches

and parts of an inch on the other. With this I take

| two perimeters, one horizontal,at the level of the

axillae, the arms to the sides, passing round the
scapulae behind and reaching the level of the second
costal cartilages in front; the other passing
horizontally round the chest at the level of the
xiphisternum., By means of the first measurement the
axillary respiratory amplitude (A. R. A.) is obtained,
the latter gives the xiphoid respiratory amplitude

(Es Re As )

With children who are not aware of what one is
examining for, and who have received no training in
lung exercises, the respiratory amplitude is so small,
varying from one-guarter centimeter to one centimeter,
that it is almost impossible to record 1it.

Children who know what is expected of them find
it impossible to let themselves breathe naturally.

It is best then to ask the child to take a geep

inspiration and follow it by a complete expiration.

Although this is not so instructive as the normal

i
!respiratory amplitude, yet it is often the only
|

means /
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means possible with children of obtaining a reliable
result.

The X = rays constitute an excellent method of

determining respiratory amplitude, when it is conven=-
ient to employ it. I have found it gquite satisfact-
ory in practice to base an estimation 6? progress in
respiratory re-education upon inspection, auscultaiion
and mensuration, supplemented by the valuable aid

of the pneumodograph.
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CHAPTER IV,

RESPIRATORY RE-EDUCATION.

The value of respiratory exercises in the
treatment of disease has long been known, In) 18%2
Bicking, of Berlin, wrote a monograph on "Respiratory
gymnastics in the treatment of different affections”.
In 1875 appeared Burg's "De la gymnastique pulmonairs.
In more recent years, in Sweden,the work of Ling
brought the matter into prominence. In this country
the literature of the subject of respiratory exercises
is chiefly connected with the names of Sir Morell
Mackenzie, "Hygiene of the vocal organs" 1890; Lanej
and Campbell, "Respiratory exercises in the treatment
of disease", 1898. In the Spring of 1906 Dr.
Watson Williams wrote an interesting article, which
has attracted a good deal of attention on the
Continent, "Why defective nasal respiration impedes
growth and development," Bristol Medico-Chirurgical
Journal. He tersely describes the clinical and
physiological, or rather, unphysiological aspects of
nasal respiratory insufficiency,and advocates the
use of appropriate respiratory exercises "after the
removal of any abnormal conditions in the nose and
thorax." It is only after surgical measures have

coumpleted/




| hypertrophy of the pharyngeal tonsil was undertaken ,

evident tissue hypertrophy by respiratory exercises
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completed the anatomical cure that respiratory
re-education steps in to provide, if necessary,
the physiological cure. The latter is thus the
natural complement of the former.

Respiratory exercises as a method of trsatment
have suffered considerably in the eyes of many
nedical men by proposals to treat adenoid vegetations,
etc., by respiratory exercises alone, without previous
surgical interference,

This presumably had its origin in the perhaps

too great readiness with which the operation for

and the lack of completeness in the manner in which
it was sometimes carried out. Of course nothing
could be more opposed to any rational system of

medical treatment than to attempt to act upon an

alone.

In America, S. A. Knopf has, since 1900, given
great attention to the matter, and has devised a
simple and more or less complete system of respiratory
exercises. It is howsver in France,and opiefly
owing to the efforts of Georges Rosenthal, Louis.
Vacher,and Marcel Natier, that the subject of post-
operative respiratory re-education has received most

reful attention.

Although/
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Although,as already stated, in the ma jority
of cases (given as 90%) the subjects of buccal
respiration are able spontaneously to close the
mouth and commence nasal respiration once the
anatomical cause of nasal insufficieucy is removed,
there can be little doubt that there is hardly a

single case but would be immensely benefitsed by a

;little subsequent instruction in the art of correct,
iphysiolog;ical breathing.

It appears extraordinary with what rapidity dull,
anaemic, dyspeptic,often ill~developed young peopls
become bright,active,and healthy, when complete and

sufficient nasal respiration shall be established.

This is explained when we consider the great
| _
function of respiratory movements, namely, the aeratio

of the blood,and its hardly less important secondary
Eeffects on the circulation of the blood and lymph,
and on the functions of the abdominal and pelvic
viscera.

We will briefly consider the manner in which
these secondary effects of respiration may be
influenced by Respiratory exercises,before passing

'on to the subject of their clinical application.

‘Hyperhaematosis and the elimination of respiratory

excreta. By means of deep inspirations a state

of/
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| of hypsroxygenation of the blood is produced,and the

elimination of carbonic acid and organic products
furthered,and this without notably increasing the
work of the organism. The giddiness which is
sometimes produced at first by the taking of deep
breaths is an instance of the profound.effects of
respiratory exercises on the economy,and an indication
that although so simple a therapeutic measure it must
be applied with great caution on account of its
powerful action.
W. Marcet(l) has studied some of the effects of
hyperhaematosis on the activities of the brain. The
greater the gquantity of oxygen available for absorp-
tion by the centres engaged in volition,the longer
can voluntary effort be continued without exhaustion
of these centres,and the longer therefore the possible
duration of muscle contraction.

Thus, Marcet gives an instance of a man "Wwho,
after ordinary breathing, lifted a weight of four
pounds 203 times in succession, after a rest and force

breathing for two minutes lifted the same weight the

Same / -

(1) Marcet, W. Croonian Lectures, Brit. Med. Jour.
1895, II, B.
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gsame height no fewer than 700 times",

As pointed out by Dr. Harry Campbell, this effect
|may be due hot only to the augmented supply of oxygen
to the brain, hut also to the increased elimination
of its waste products, brought about by an acceler-
ation in the flow of blood and lymph, coupled with an
augnmented output of poisonous substances from the
respiratory tract,without that exhaustive increase
in the production of waste-products which happsns
when the deep breaths are produced by muscle exercise.
Whatever be the explanation, the fact remains that
deep inspirations increase the power of sustained
nervous effort.

Effects of respiratory exercises on the circulation

of the blood and lymph.

Intravenous pressure being normelly low in -
comparison with intra-arterial pressure, the veins are
much more susceptible to variations in extravascular
pressure than the arnteries.

In deep abdominal inspiration the bases of the lun

are expanded more than the apices, the intra-abdominal
tonsion is increased by the descent of the.diaphragm,
and a large quantity of blood is expressed from the
splanchnic veins,filling the right heart, while the

increased/
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increaged extra-arterial pressure has very little
retarding effect on the abdominal arteries. At the
same time lymph 1is pumped {rom the peritoneum into
the pleurae.

On the other hand,during a full costal inspiration,

the upper portion of the lungs are more-fully expandedg
intra-abdominal tension.is diminished,and the flow of
lyaph from the digestive viscera into the splanchnic
veins, and from the kidneys, pelvic viscera and lower
extremities into the inferior vena cava is accelerated,
This may raise the blood-pressure in the superior cavai
and so be at least a contributory factor in the
causation of the initial giddiness which sometimes
attends unaccustomed respiratory exercises.

In the thorax,slight changes in extravascular
pressure are sufficient to materially affect the
circulation in the venae cavae and pulmonary veins,
considerable modifications being required to affect
the calibre of the aorta.

It is doubtful if the ordinary respiratory
movements of the lungs have any decided effect on the
circulation, the accelerating influence caused by
diminished intra-pulmonary air pressure during
inspiration being counteracted by the retardation
produced by increased pressure during expiration.

Under/




: Under ordinary circumstances,inspiration and
:expiration are of equal duration, but if inspiration

be prolonged and expiration shortened there should

be a balance in favour of acceleration in the blood
stream. This is what instinctively takes place in
dyspnoea from exertion. In running, inspiration

is of nearly three times the duration of expiration.

Inspiration may then be voluntarily prolonged, but

not expiration, which is always cut short by the

imperative demand to inspire. Thus it is that
|expiration is not complete,and the mean size of the
chest being thereby increased,the transit of blood
from the venae cavae to the aorta,and the flow of

lymph into the thoracic ducts is facilitated.

Effects on the Abdominal and Pelvic Viscera.

During diaphragmatic descent, all the abdominal
and pelvic viscera are compressed and pushed down-
wards ,their dislocation during deep abdominal
respiration being considerable. This rhythmic

compression and descent stimulates the abdomino-pelvic

| viscera. By deep inspirations the liver is consider-
ably squeezed, between the diaphragm and the anterior

abdominal wall,end its functional activity favoured

| by hurrying on the flow of blood, lymph and bile.




CHAPTER V.
THE TECHNIQUE UF NASAL RESPIRATORY RE-EDUCATION.

General Considsrations,

It is essential that any
system of respiratory re-education be conducted and
controlled solely by the physician himself. He
alone can zccurately judge of nasal sufficiency,
of the complete entrance of air into every portion
of the lung area; of the full action of the
diaphragm, etc., and he alone can estimate the
progress made by the treatment, and the need of
special respiratory exercises to correct particular
faults in the respiration of the individual.

It is of the highest impcrtance that the air
wnich enters the lungs during breathing exercises
be as pure as possible. The room in which the
exercises are performed should be well ventilated,
scrupulously clean and free from dust, and contain
a2 minimun of furniture. It is often advantagecus

that the exercises be done before the open window.

The natural man breaths physiologically,'but civiliza

tion with the many blessings it has conferred upon
us has also brought to us on the one hand certain

tendencies/




tendencieg in the direction of nasal obstruction, and
cn the other hand customs in the shape of dress,
habitation and occupation, which interfere with free
respiratory movements,

The necessity of the complete surgical
removal of all anatomical cause of nasal obstruction
before any gocd can be expected from respiratory
exercises has already been sufficiently insisted
upon.

It will often require a good deal of tact
and patience on the part of the physician to rectify
errors in dress,and in domestic internal arrangements
which are inimical to physiological respiration.

In the matter of the abeclition of tight corsets,
waist-belts, etc., Campbell recommende that we do
not expect toco much at first, but prcceed slowly
and attain our end 1little by little. The same
perseverance will generally be required to obtain a
purer atmosphere in the house, by well-opened
windows whenever possible, although, fortunately,
much good work has been done in this direction of
late years by the campaign against Tuberculocsis in
awakening the public to a sense of the manifcld
advantages of open-air.

The patient being now sﬁpposed to be in

every/




9]
W

every way free to breath correctly, and being
supplied with pure air, the general nutrition must
be seen to, giving, if need be, cod-~liver oil, malt,
iron, arsenic, etc. Ordinary gymnastic exercises
wi?h dumb-bells, "developefs"and the like, are
sometimes employed to improve the muscular system
in general, and the muscles of inspiration in
particular, but have the not unimportant drawback
that by prcvoking the closure of the glottis they
impede the circulation in the lungs and wyensae
cavae, and interfere with the flow of lymph into
the thoracic ducts. They not infreguently cause
emphysema by the viclence of the continued muscular
effort required, with a closed glottis.

Although the number of respiratory
exercises has been considerably multiplied, one
clinician cbtaining excellent results with one
system, one wilh another, it is to be remembered
that the object of respiratory re-education is to
abolish the vicious habit of mcuth-brecathing, and
establish in its stead a complete and sufficient
nasal respiration under all the varying conditions
of life. Every manoeuvre should be accompanied by
a gentle but deep respiratiocn.

The complete confidence of the patient

must/
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must be gained from the outéet, the dangers of
mouth-breathing,and the advantagesof physiclogical
-nasal respiration clearly pcinted out to him, so
that an ascendancy is obtained over his mind and he
shows enthusiasm in learning to breathe corr