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PREFACE

TO THE

G B EM AN BT TI0 3

Turs little work on the Laryngoscope is, I may say, a
second edition of all the articles which T published in
various medical journals in 1858 and 1859, in which I
made it my study to bring into scientific and practical use
the manifold applications of the principle of Liston and
Garcia’s method of inspecting the larynx.

It is destined to keep alive the first public impulse
which I gave to the application and improvement of this
method in different directions; and to win new friends
and fellow-workers towards the enrichment of this valuable
means of exact investigation, which has not been, as yet,
sufficiently appreciated.

This object will have been attained when the laryn.
goscope is brought into daily use, like the ophthalmoscope,
the speculum vagine, the stethoscope, and other instru-
ments ; when, everywhere, even a few physicians shall be
found who understand the management of this simple
mstrument in a dexterous and successful manner, and
when others—as has in some measure already been done—












HISTORY. 3

No. 2), describing certain new physiological observations made by
the aid of this mirror. To give more weight and value to my
verbal communication, I demonstrated before my auditors the
various laryngeal functions upon myself,

At the same sitting, Dr. Tuarck, who, in consequence of my -
success, was struck with the importance of the subject which he had
prematurely given up, and now intended to resume, made some
remarks relative to the manipulation of the laryngoscope.!

! ¢Zoitschrift d. Ges. d. Aerzie, zu Wien, No. 17, 26th April, 1858
Sitzungsbericht, p. 271.

“Professor Czermak delivered an open lecture on the laryngoscope with
demonstrations. The lecture was alveady (April 17th) published.”

“Dr. Turck, who lhad already been enzagzed with experiments, during the
past summer, relative to the employment of the laryngeal mirror upon certain
individuals in the wards of the General Hospital, for diaguosis, claims, in
relation to an arficle published in the thirlecenth number of the journal,
* Wiener medizinische Wochensehrift,” of the 27th Mareh, of the current year,
the priority of the application of the laryngeal mirror to diagnosis. He cites as
the first attempt the following method, which alone_renders possible the
exploration of the larynx and neighbouring parts, in a large number of in-
dividuals.

*¢ Many persons cannot support the pressure of the mirror against the veil of
the palate ; Dr. Turck obviates this, as much as possible, in reserving a space
for the introduction of the mirror after having eaused the tongue to be pro-
truded, so as to produce a hollow on its surface, of which the concavity is
directed upwards; the respiration is not interrupted.

¢ At the same time that the tongue is projected forwards, the larynx becomes
clevated in some measure, previous lo the exploration. It is oftentimes of
advantage to place the mirror obliquely.

“The speculum which Dr. Turck employs is ecomposed of a mirror, small,
oblong, well rounded off ; of a straight stem, attached at an obtuse angle, but
this varies in consequence of the flexibility of the metal; and of a straight
handle, which represents the continuation of the stem.

“ Dr. Turck wishes to observe, in conclusion, that he is very far from having
iy exaggerated hopes about the employment of the laryngeal mirvor in practical
medicine; 1hat there will be given in this journal a detailed description of lLis
method, which is here already pointed out.”

L cite this literally to show how unfounded are Dr. Turck’s claims of priority,
for at that time he could not bring forward any other than those few shallow
observations; whereas I had already obtained, by my improved method, a
series of physiological results, and had publicly recommended its general appli-
cation in physics, and not solely for the diagnosis of diseases of the larynx.

Although Dr. Turck was greatly encouraged by Professor Bruecke and
others, not to lny aside the laryngoscope, he nevertheless entirely abandoned
his attempts, after Gareia's simple method, made during the summer of 1857.
He did this, discouraged by difficulties whicl he could not overcome, and with-




4 LARYNGOSCOPE.

Afterwards, on April 29th, 1858, I presented to the Iinperial
Academy of Sciences of Vienna (“Bibliography,” No. 3), my

out even recognising the importance of the method which he liad not made any
real application of, 8

As fo his later and more successful experiments, e would not lave performed
them, were it not for the impulse which I had given {o the whole subjeet.

That such is the fuof, any person may convince himself by a close examina-
tion of the contents and date of our published results, in which it will be seen,
that invariably his publications follow my own (see ‘ Bibliography’). Also by a
glance at the two following letters from Professor Bruecke, of Vienna.

In these letters addressed to me, Professor Bruecke thus expresses himself:

“ My honorable Friend,

- I confirm what you have stated, that Dr. Turck having communicated to me
his first researches on the laryngoscope, I subsequently inquired if he con-
tinued them, and I requested him not to abandon thei.

- ““ After such a length of time, I cannot remember if that took place once or
twice. I cannot even state exactly the reply of Dr. Turck, but I was under the
impression hat ke had abandoned the question ; he positively comumunicated fo me
ata fierther vesulls.

“ Whilst very much regretting to see a discussion continued between two
learned men whom I esteem in a very Ligh degree, I authorise you, being the
party assailed, to make whalever use of this letler yon may consider convenient, if
you believe il necessary fo estalblish yowr rights.

“Yours,
(Bigned) “E. BRUuReKE.

“Vienna, Nov. 13th, 1859.”

‘t Dear Friend,

“A few days ago Dr. Turck visited me respecting the letter which you
published, and requested a declaration from me, to the effect that T had not
encouraged lim to employ the laryngoscope for praclical purposes.

“T gave him the following written declaration, made according to the best of
my recollection: ‘In reference to my letter published by Professor Czermak
(¢ Du Laryngoscope et de son emploi en physiologie et en médecine,” Paris,
J. B. Baillitre, 1860, p. 106) you wished me to declare, that I had not en-
eourazed you to employ the laryngoscope for praetical purposes, the following
is my reply. My request to you, not to lay aside the laryngoscope, as near as
I can recollect, was meant quite gererally, without any special hint ;—practical
wse, diagnosis, ele. elc., were allogether out of the question.

“ Dr, Turck thought lLe could remember having answered me to the effect
that, as he knew Garecin's work, experiments made on healthy persons had not
any further interest for Lim, but that lie was engaged in ils application for the
purpose of diagnosis.

“ This I was compelled {o deny most emphatically, becanse I should most
assuredly have remembered such a distinction having been made between













8 LARYNGOSCOPE.

{ It is understood that the mirrors cannot represent imy other
unage than that of the parts that lie uncovered in the axis of vision,
and in the direction of the luminous rays.

From what has been just stated, it follows, that—

1. ltisnecessary that the various organs of the mouth and pharynx
should be placed in a suitable position ; this can be accomplished
more or less perfectly, either by changing the position of the neek
and head, or by causing certain movements to be performed by the
person examined (such as a sudden deep inspiration, the intonation
of vowels, especially of the sound ¢/ /, singing, langhing, &e.,) or in
using various mechanical means (as the employment of a tongue
depresser, or manual aid of an assistant, &c.). '

2. The mirror must be maintained at a certain angle in a suitable
place at the back part of the mouth, by the aid of its long stem.
It 1s understood that the surface of the mirror should be turned at
the same angle towards the eye of the observer, as to the parts being
examined,

3. The visual axis of the observer should be placed in the same
direction as the bright rays which illuminate the laryngeal mirror ;
this may be easily managed by the aid of a pierced illuminating
mirror (see page 15, Fig. 5).

In fact, we may succeed in seeing in this way, in the living, the
deep portion of the pharynx, the parts which form the larynx, and,
if the passage through the glottis is widely open, the cartilaginous
rings of the trachea projecting from their mucous membrane ; we
may perceive likewise, as I"have demonstrated for the first time upon
myself (see Chap. 1V, end of Section 1), the bifurcation of the trachea.

It is unnecessary to remark that the whole of this region cannot
always be examined with the same facility, nor to the same extent ;
because there are certain places more difficult to see than others,!

! Garcia has seen only the fwo posterior thivds of the vocal apparatus. In

my first experiments I succeeded in seeing more of them; but I then believed

that it was necessary to use two mirrors, inclined one against the other, or onc
convex mirror with a short radius, in order to perceive the anterior point of
insertion of the voecal cords. Dr. Turck (No. 5) is the first who remarked,
with justice, that we can see the whole of the posterior surface of the
epiglottis, and the anterior angle of insertion of the voeal cords, by the aid
of the simple laryngeal mirror. On the other hand (* Bib.,’ No. 19), profiting by
the system of double mirrors, proposed by myself, e has described a particular
disposition of two mirrors, by the aid of which the posterior walls of the larynx
are perceived with great facility, and to a much larger extent,

.

Lh_
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or which have not as vet been examined, such as, for example, the
posterior wall of the trachea. The parts which may be observed in
the greater number of instances, if the observer is skifful and per-
severing, and which are completely invisible, or are rarely or never
seen but with difficulty, without the aid of the laryngoscope, are—
the base of the tongue, the walls of the pharynx, the epiglottis, the
aryteno-epiglottic ligaments, the arytenoid cartilages, the true and
false vocal cords, the ventricles of Morgagni, the anterior wall of
the larynx, and lastly, a portion more or less considerable of the
anterior wall of the trachea.

These facts are sufficient to prove that the method proposed by
Liston and Garcia 1s one of greatimportance for correct observation
in physiology and medicine ; but the value of this proceeding acquires
even higher importance in its application. Again, as I have already
observed in regard to it, in my first essay (° Bib.,” No. 1), “The eye
directs the hand of the operator in those regions habitually con-
cealed from view (see Chapter II1, Section VI). On the other hand,
this principle again meets with a wide application in correctly ex-
amining other parts inaccessible to the eye.” (See the Examina-
tion after Laryngotomy, Chapter V, cases 1 and 3; and the
Inspection of the Posterior Orifice of the Nasal Cavity, Chapter 111,
Section V.)

Nevertheless, in spite of the simplicity of the principle, many ob-
stacles and difficulties present themselves against the advantageous
employment of the laryngoscope, and its correct appreciation by
physiologists and physicians; even actually notwithstanding the
numerous proofs of its application, many persons become discouraged
after certain fruitless attempts, as did my predecessors up to the
time of Garecia.

These difficulties and obstacles result in part from the excitability,
snm:atimes very considerable, at the back part of the mouth, on its
coming into contact with a foreign body; from the difficulty which
many persons experience in opening their mouths wide enough, aud
of mastering the movements of the tongue; also from the con-
formation and unfavorable disposition of organs ; and in fine, chiefly
Jrom the inexperience and awkwardness of the investigator, .

The introduction of the mirror with facility and confidence, and
consequently without any unusual excitement of the back part of the
m-:au't.l} ; its prompt application to the most favorable and least
sensitive spot; the habit of detecting and recognising the reflected







CHAPTER IIL.

OF THE LARYNGOSCOPIC INSTRUMENTS AND THEIR
EMPLOYMENT.

SecrioN L.—The Laryageal Mirvor.

Tue laryngeal mirror employed by Liston and Garcia possesses
a flat surface, and is attached to the end of a long stiff handle.

I have given to the mirror a square shape, with the angles
rounded off (Fig. 1), and have had the stem
soldered to one of its four corners (‘ Bib.,’ Fie. 1.

No. 2). Dr. Turck afterwards employed y
round or ovoid mirrors (‘ Bib.,” No. 3).

The diameter of the mirror is of more
importance than its slape, in consequence
of the varying irritability and size of the
buceal and pharyngeal cavities in different
individuals. Besides, we can readily un-
derstand why it is preferable to employ
large rather than small mirrors; because Fig. 1. The outline of three differ-
the brilliancy of the light, and extent of  ent models of the laryugeal

' . . : mirrar; the insertion of the stem
the visual plane, increase with the dimen- is iniicated by 1, 2, §.
sions of the reflecting surface.

I recommend mirrors of dimensions varying from four lines to an
inch and a quarter (“Bib.,’ No, 2), Since the beginning of April 1858,
in observations made upon myself, I have used a glass of the
relatively large size represented in Fig. 1, 1.

The medium mirrors, of a diameter of from six tenths to eight
tenths of an inch, are the most suitable for common use; never-
theless there are circumstances in which we may employ, with
success, mirrors sometimes of greater, and sometimes of smaller
dimensions,

The thickuess of the mirvor is about the fifteenth part of an inch.
I have found it convenient, in later experiments, to employ mirrors of
which the thickness diminishes from the point of attachment to the
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stem, where they are the strongest, towards all other points; I do
not, hewever, attach any very great importance to this.

The whole mass of the mirror possesses a relative value, because
1t determines partly the time during which the reflecting surface
preserves the temperature necessary for preventing its being tarnished
by the condensation of aqueous vapours.

The speedy cooling and tarnishing of the mirror are always
troublesome at the commencement of laryngoscopic studies, so long
as we can only determine by repeated trials a suitable place for its
position, .

For the purpose of preventing thescooling of the mirror as much
as possible, 16 1s generally necessary to impart to it as high a tem-
perature as can be borne without inconvenience by the person under
examination.

A less elevated temperature suffices to prevent the tarnishing of
the mirror for a sufficient length of time, when its bulk is con-
siderable.

As soon as the mirror is getting cool, we observe a deposit of
moisture upon 1t at each expiration, which at first is more or less
dispelled at each inspiration.

We heat the mirror, either by plunging it in hot water, thus
following Liston’s plan, or by holding it above a flame which does
not smoke, exposing not the back, but the surface ouly, to the
flame, as I have elsewhere pointed out (* Bib.,” No. 1).

The mirror ought to be of glass or speculum metal, and better
still of steel.

(ilass mirrors are usually mounted in metal, but it is preferable
to choose for this purpose bodies that are bad conductors of heat.
This mounting becomes useless for metallic mirrors. At all times 1t
will prove of advantage to encase the reverse of the mirrer with a
substance which is a bad eonductor. By this means the cooling of
the mirror could be retarded, and at the same time 1t could be
brought to a higher degree of temperature, without inconveniencing
the person who is being examined.

The stem which is attached to the mirror should possess a cer-
tain degree of stiffness, and a length of from three to four inches,
from the point of its insertion up to the handle.

The obtuse angle, at which the mirror is inclined upon the stem,
is situated in a plane running perpendicularly to the surface of the
mirror through that of its two diagonals, which contains the point
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at which the stem is attached. Thus the mirror can be used indif-

ferently either with the right or left hand.

Notwithstanding the rigidity of the stem,
it can be bent at pleasure, and thus enable
us to alter the angle formed between it and the
mirror, or even to give a slight eurvature
(Fig. 2), if it is required for the introduction
and support of the mirror.

But we may be permitted to make the fol-
lowing remark, in conclusion. The success of
the examination will depend very much less
upon all the foregoing details, concerning the
construction of the mirror, than upon the
dexterity and skill of the observer.

It is easy, with these data, to construet
the small laryngeal mirrors everywhere, at a
trifling expense,’

SectioN I1L—Of the Light.

(rarcia recommends the illumination of the
organs by the aid of the light of the sun,
directed upon the mirror introduced into the
back part of the mouth of the person under
examination, This individual should be placed
fronting the sun, so that the observer him-
self could turn his back towards it, and allow
the rays of light to pass by the side of his
head ; the visual axis of the observer onght
to be as much as possible parallel to the
~course of the ncident rays.

But it might so happen that the observer
throws a shadow upon the laryngeal mirror,
or that he is looking in a direction that is not
at all, or searcely illuminated.

' These mirrors are made in Paris, according {o

Mathieu, surgical instrument maker, and by Weiss
London,

.

Al
N, 1 ||
o, el

I|":I

Fig. 8. Laryngenl mirror of
steel, of medium size, with
ita flexible stem, ond coni-
mencement of the handle,

my directions, by M.
and Son, 62, Strand,
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If, for example, as is shown in Fig. 5, & represents the laryngeal
mirror, @ a fascieulus of the solar rays, ¢ the
visual axis of the observer; the point a, which
: remains invisible to the observer, is found illu-
i minated, whilst the point 4, accessible to view,
| remains obscure,
The position of the observer, and of the in-

“ & dividual examined, ought equally to vary ac-

Fig. 8. k, Layngeal mir, cording to the height of the sun; this some-
vary B, ok, visnal rays; - - .
ok, dk, luminons fupei. TlES produces situations unfavorable to the
- cul. success of the examination.

Finally, the observer may find himself baffled in a very unfortunate
way, by the situation of the apartment, by the more or less clear-
ness of the sky, and by the changes in the direction of the rays of
the sun at the different hours of the day, &e.

At the commencement of my laryngoscopie studies, I very
naturally conceived the idea of substituting for the light of the sun,
which is so frequently at fault, an artificial light, which would
permit of uninterrupted observations. I soon succeeded in showing
that we could do without the rays of the sun in our laryngoscopie
researches, up to a certain poinf, although we might never wholly
replace them.

If we approximate an intense flame to the open mouth of a
patient, the observer can examine the pharynx and employ the
laryngoscope, in placing his eye very close to the flame ; and this
latter may be masked by a screen or a reflector, as in the simple
form of ophthalmoscope of Helmholtz. 1In order to have both hands
free, I have placed a candle and its reflector before the eyes, by
means of a handle fixed between the teeth (°Bib.,” No. 2).

But I have succeeded in obtaiming a result more complete and
easy still (‘ Bib.,’ No. 1), in using the large ophthalmoscope of Ruete,
joined to a powerful moderator-lamp.! )

On introducing the employment of the ophthalmoseope in laryn-
coscopy, LI have accmnphsheﬂ the necessary concentration of the
rays of artificial light, in a manner by which these researches have
become independent of the light of the sun. But I have found it
very convenient, on the other hand, always to use for the purposes of

Fiz. 3.

! Since then I have used a whiter and more intense light, such as, for
example, that of ordinary gas, camphine, &e. Besides, natural philosophy fur-
nishes us with sufficient means for increasing the intensity of actificial light.

O - PR S e
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light, reflecting mirrors pierced by a hole in their centre, even when
we have the light of the sun at our disposal; in that case, the
concave mirror is perhaps replaced by one that is flat. The reasons
which have determined me to employ the perforated mirrors under
all circumstances are the following :

1. The eye of the observer can
always see with facility by looking
through the opening in the direction
of the rays reflected by the illumi-
nating mirror (Fig. 4). In this way,
the same objects that are found re-
flected by the laryngeal mirror are
always observed illuminated in the Fig# & Laryngeal minor; to the right

e is the illnminating mirror, perforated,
most vivid manner. The continuons lines represent the vut-

2. 'There is mnever any risk of !Em;i:;':f‘:‘]"‘:“’lz“;f:;’;ﬁ:{:{;i:r
throwing a shadow with the head The dotted line represents the visual
upon the objects which it is desired **i*°f the exe placed before the muirror.
to illuminate.

3. Lastly, the individual can be examined in almost any position
that is desired.

The illuminating mirror, which is flat or concave, possesses a
circular form, a diameter of three to four inches, and a foeal distance
of eight to twelve inches; it is attached to a stem with two
branches, and remains moveable upon its horizontal axis; it can be
arranged at a convenient inclination by the aid of a screw which is
placed upon the longer pivot. The spot perforated, or not silvered
over in the mirror, has a diameter of one fifth of an inch, and is
placed at or a little to the outer side of the centre, but always in
the horizontal axis,

As in ophthalmoscopic obser-
vations, the mirror is placed in
a convenient position before the
eye; it is there maintained,
either by the aid of the hand
which holds the stem, or, to
permit of both hands being free,
by the aid of a handle intro-
dueced between the teeth, or, %% 5. Froutal bandage of Kramer, with its pinion,

! to which the stem of the mirror is attached with
again, by means of the frontal the assistance of n free joint. The pinion is

bandage of Kramer (Fig. 5), Placed abore the fiﬂ"‘“r"-‘ﬂf eye.

Fic. 4.
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which T have applied to this use, or, lastly, according to the custom
of Semeleder and Stellwag, by arranging it in a similar manner to
that of a pair of spectacles.

The handle introduced into the mouth is a plate three and a
quarter inches long, a width a little over three quarters of an inch,
and a thickness of three sixteenths of an inch; the anterior extre-
mity is mounted in brass, and carries laterally a small button per-
forated horizontally and vertically; the stem of the mirror can
be fixed in the holes of this button by means of a small screw.
If we place this stem in the vertical hole, and sustain the buccal
handle between the molar teeth, with this button directed outwards
from the angle of the mouth, the mirror is found to be placed
vertically before the eye (see Frontispiece, Plate I). If, on the
contrary, the stem of the mirror is inserted into the horizontal
opening, the buccal handle serves as a simple point of attachment
for the stem of the mirror, and perhaps can be maintained and
directed with the hand. &

Individuals who are in the habit of making use of ophthalmo-
scopic instruments adopt, without difficulty, one or other of these
arrangements. To the short-sighted, I would recommend the spec-
tacles invented by Semeleder and Stellwag; the snitable glass can
be placed in the empty frame.

As for myself, T give the preference to the buccal handle which I
invented, because the direction and manipulation of the mirror
becomes remarkably easy, and also on account of its simplicity and
convenient size ; in fact, it is sufficient to close the teeth firmly to
hold the handle, and to arrange the serews in the button and
the axis of the mirror, to render the last immoveable.

As soon as the mirror is placed before the eye, it suffices, mn
order to direct the light, to execute certain shght movements with
the head.

We obtain the most vivid light, in directing the summit of the
luminous cone upon the objects to be examined ; we soon learn to
place the illuminating mirror at a suitable distance from the
source of light and from the laryngeal mirror.

I need scarcely add that we ought to avoid placing the parts
in the mouth within the focus of the mirror, when we make use
of the light of the sun.

With a wish, also, to employ artifieial light, Dr, Turck used at
first globes of glass employed by shoemakers (“Bib.’ No. 10;

e
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Stoerk, ¢ Bib.,’ No. 18). It appears, however, that latterly he has
returned to my method of illuminating by means of the ophthal-
moscope ; he describes, at the same time, a foot of the illuminating
mirror, articulating like an arm (“ Bib.,” No. 19).

There remains yet another method of illuminating the different
parts of the larynx. T have called it illumination by transparency
(Bib.,” No. 2); in fact, the larynx and the trachea have, as I
pointed out, in certain spots, a certain degree of transparency,
the same as the tissues which they cover. In delicate persons, we
perceive the glottis illumiated by a reddish light, when the sun
falls upon the external surface of the neck. But when we con-
centrate the solar light by the aid of a concave mirror, or by that
of a lens, upon particular spots aboul the neck, some one or other
part of the larynx becomes transparent, like the finger placed
before a flame. This transparency, of a beautiful incandescent
red, is at times sufficient to permit of laryngoscopic examination.
The concentrated light from gas sometimes produces, but less
distinetly, the same effect. It would be possible to employ my
proceeding, which has been likewise confirmed by Dr. Gerhardi
(‘Bib.,” No. 15), to the examination of the thickness of the vocal
cords, varying according to physiological or pathological circum-
stances, and above all to the correct appreciation of the seat and
depth of the alterations in the trachea.

Secttox 1IL—OF Adutolaryngoseopy.

Garcia says that, “If the observer experiments on himself, he
ought, by means of a second mirror, to receive the rays of the sun,
and direct them on the mirror which is placed against the nvula.”

Since my first attempts made with artificial light, T have adopted
a method somewhat different. In fact, I place as close as possible
to the mouth, widely open, the flame of a lamp, previously removing
the globe, and in this manner I have illominated the pharynx.

I then hold horizontally, between the eyes and the flame, an
oblong quadrangular mirror with one hand, of sufficient size to
protect the eyes from the light and to give an image of the
illuminated pharynx. We prevent the flat mirror from hecoming
tarnished, by heating it above the flame of the illuminating lnml‘j,
as we are in the habit of doing with the laryngeal mirror.

P
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Fig. 6.

Fig. 6. The right hand holding the laryngeal mirvor; the left the flat mirror, represented here
anly in profile,

Fig. 6 represents this arrangement. The light of the lamp passes
beneath the inferior border of the flat mirror, and passing between
the two hands, it reaches the laryngeal mirror through the mouth.

The employment of a concave perforated mirror as a means of
illumination in laryngoscopy compelled me at first to make -use
of the foot-picce of the ophthalmoscope of Ruete; afterwards T
contrived a particular apparatus (Fig. 7, p. 19), intended for auto.
laryngoscopy and demonstration,!

Fig. 8, at page 21, serves to show the mode of using this appa.
ratus, The rays of light, which are furnished by a strong lamp,
fall upon the concave illuminating mirror, whence they are concen-

! Messrs. Weiss and Son, of London, provide not only Professor Czermak’s
apparatus for autolaryngoscopy and demonstration, with two laryngeal mirrors
in glass, in a mahogany case (see Fig. 7, page 19); but also, for medical use,
the illuminating mirror, with a series of Jaryngoscopes in glass or steel, of
different sizes, in a moroceo ease.

'
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trated in the back part of the mouth of the person who is examin-
ing himself. (See the continuous lines .

The laryngoscope, placed against the uvula, throws a Iuminous
cone below, npon the parts which we ought to examine, and gives
their reflected image, after having illuminated them.

The person who examines himself looks into the quadrangular
mirror ; the stranger, whom we wish fo render a witness of the
researches made upon onrselves, places his eye in front of
the central opening of the illuminating mirror. In examining
the course of the rays indicated by the dotted lines, we can
readily convince ourselves that the two observers never see

Fie. 4.

Fig. 7. Apparatus for autolaryngoscopy ond demonstration. The ense ecrves nz o means of gup-
port. The large, round, perforated mirror is the illuminating concave veflector; the small square
one, which is attached to the stem by a hinge, is flat. On the case nre seen lying two laryngo-
scopes of glass. ]
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absolutely the same image in the laryngeal mirror, becanse their
visnal axes do not form the same angles with the reflecting surface
of that mirror.

This angle is more obtuse to the person who observes himself,
than to the other by whom he is observed ; the former will always see
~ more of the parts situated behind, the latter those placed hefore.
Thus, for example, in Fig. 8, the simple dofs represent the rays
proceeding from the trachea, and directed towards the central
opening of the illuminating mirror to the eye of the stranger, after
having been reflected upon the laryngeal mirror. The rays, on the
other hand, indicated by a series of dots and lines (——.—.—.)
come from the posterior part of the larynx, and reach the eye of the
person who is examining himself, after undergoing a double reflec-
tion, one upon the square mirror, and the other upon the laryngeal
mirror. Nevertheless, there remains, most assuredly, numerous
spots which the two observers can examine simultaneously,

Other observers can place themselves either behind the indivi-
dual who examines himself, and looking into the small square
mirror, or at the side of the illuminating mirror, on approaching
the eye to the border of this latter. By the aid of my apparatus,
we can simultaneously show to a certain number of persons any
part of the larynx whatever.

It would not be impossible to project the image, vividly illumi-
nated, upon a sereen, and then we conld give demonstrations hefore
a numerous audience,

A photographer whom I consulted thought it possible to fix the
images that T demonstrated upon myself. The lighted chamber of
Wheatstone placed behind the opening of the concave mirror
permits us to take very exact sketches and measurements.

T can recommend this autolaryngoscopic apparatus to whoever
is desirous of making observations upon himself without the
assistance of others, or to show to others the various parts of the
larynx and the movements which they perform. :

Many persons will remember the clearness and beauty of the
images which were obtained by the aid of this apparatus, whilst
making demonstrations upon myself at Vienma, Pesth, Leipsic,
Berlin, and Breslan.!

1 We might refer also to the numerons demonstrations made by Dr. Czermak
at Paris and in London, in the hospitals and elsewhere.—Zranslator.
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Although we readily comprehend the style and u!h_uu njf this
apparatus, it is necessary, however, to possess a certain skill fox

FiG. 8.

Fig. B. Autolarynguscopic observation und demonstration. Iu ovder not to confuse the sketch
the lamp is represented farther from the face than it cught to be in reality. A demi-
evlindrical refleetor is attached to the L,

its employment. 1 shall confine myself in this place to a few short
observations. If it is desired to make use of sunlight, we must
place ourselves a little obliquely, with the back turned towards the suu.
If, on the contrary, we employ artificial light, we place the lamp
in such a manner that the flame is elevated to the height of the
mouth, to the left of the head; the eyes are protected by means of
a screen or of a reflector, and the luminous fasciculi are conducted
beneath the flat mirror into the back part of the mouth. Gene-
rally, a small part of these fasciculi are found to be kept out by
the back of the flat and square mirror.

The mouth being kept well open, and the tongue flat, we our-
selves introduce the laryngeal mirror, warmed, gently advancing it
forwards into the back part, and trying to pass beneath the velum
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paluti, Then the back of the mirror is placed against the soft
palate and uvula, which at the same time are gently raised. The
stem of the laryngoscope is found to be at that instant in one of the
angles of the mouth.

The image perceived informs the observer of the changes which
he ought to produce in the inclination and position of the laryn-
goscope, by the aid of the movements imparted to the handle, and
of the disposition of the organs of the mouth and pharynx, so that
the desired end can be attained.

When a demonstration is made, we must remember, relatively
to the inclination of the laryngoscope, what has been said regard-
ing the connection that exists between the plane of vision of the
person who is examining himself and that of the strange
observer (see p. 20).

SectioN IV.—Of the Beamination made upon Others.

I believe it is superfluous and wholly unnecessary to descant upon
the difficulties which we encounter in various individuals, upon the
means of overcoming them, and upon the indications already given

- concerning the examination of certain parts of the larynx, T be-

lieve this, because, if we master the principle of the method of
Liston and Garcia, if we sufficiently know the laws of catoptrics
and the topography of the parts which we are anxious to examine,
we shall readily understand the practical application of the general
directions which have been given (Chapter II), whilst the most
elaborate descriptions would never serve to instruct an observer,
for the necessary aptitude can only be aequired by much study,
practice, and the persevering employment of the instruments.

I shall limit myself here to add only certain short observations,
which throughout concern the employment of light by means of
perforated mirrors, in the following words of Gareia: “The
method . . . . . consists in placing a little mirror, fixed on a long
handle suitably bent, in the throat of the person experimented on,
against the soft palate and uvula.”

The group figured in Plate T (Frontispiece), I had engraved
after a photograph ; this design affords the example of an exami-
nation made with the light of the sun, which comes from above,
behind and to the right of the person being examined. If artificial
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light is made use of, the lamp is placed at the corner of a_tahle, to
the right of the patient, in such a manner that the flame 1s fu'uud
to be at the same height as the mouth—a little behind the right
half of his face.

The person examined places his hands upon his knees, the upper
part of the body is advanced forwards, the neck bent onward, the
nape slightly inelined backwards, the mouth widely open, the tongue
flattened and held a little without.

The observer is seated in front of the person to be examined ; he
places in his mouth the handle which supports the illuminating
mirror, and looks through the central opening; the laryngeal
mirror, introduced into the back part of the mouth with the right
hand, is illuminated by the light which is projected from the illu-
minating mirror ; the left hand can be placed upon the shoulder of
the person examined, and steadies the chin and the nape, or in
holding a tongue depressor, which we can often trust to the patient
himself,

In the first place, the illumination of the back part of the mouth
and the mutual position are regulated; then the laryngoscope is
heated, and its temperature regulated by the touch. After these
preliminaries are gone through, we request the patient to open the
mouth wide, and alternately to inspire deeply and to pronounce
the sound @/ ; during this, we endeavour to place the back of the
laryngoscope against the uvula and the velum palati, to sustain
these parts a little, and to give to the mirror a convenient incli-
nation; at times it is impossible to avoid touching the posterior
wall of the pharynx; the examination is directed by the image
we thus obtain (see p. 22).

In this way we can commence each laryngoscopic examination,
Practice and reflection will bring each observer to comprehend the
modifications to which he ought to submit this proceeding, according
to the special circumstance; whether, for instance, he is in some
degree to advance or to withdraw the laryngoscope, to bend it, to
lower or to elevate it, to change the position and attitude of the
individual undergoing examination, raise his chair, &e.

We wounld advise those who wish to learn the laryngosecopic
method, and who already possess a knowledge of anatomy and
physics, to obtain a preliminary acquaintance with it, by exercising
with the laryngoscope, according to the recommendation of Dy,
Turck (‘Bib.,” No. 5), upon the dead body or upon the larynx which
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has been removed.  Stoerk (¢ Bib.,” No. 18) proposes to those phy-
sicians who have not a dead body at their disposal, to study the
larynx of dogs, of pigs, or of sheep. But the best preparation,
according to my experience, is autoscopy. (See the preceding
section,)

As soon as a certain degree of expertness is possessed in the
management of the instrument, we attain our aim in many cases
vapidly, and with o surprising facility, because the laryngoscope,
if well introduced, is borne, in the greater number of adults, much
more easily than has been supposed, and this is proved by experi-
ments repeated a hundred times.

wometimes, however, we do not succeed more or less completely
until after numerous trials,

There are a certain number of individuals in whom the organs of
the throat are very irritable, abnormally proportioned, or placed in
an abnormal position, &ec. ; on them the first examination does not
aive any definite results, or at least they ave not satisfactory. In
such cases we can, if it is not wished to make use of narcotics, by
methodical practice, snccessively remove each difficulty, and a few
days, as I have ascertained, are sufficient to obtain a good result;
thus we can advise the opening of the mouth and to keep it widely
open, to flatten and fo advance the tongue, to render the back
part of the mouth less sensitive, frequently placing it in contact
with foreign bodies, &e.!  This practice will not be found void of
utility, even when the first examination has already given safis-
factory results, either because we may have the intention of repeating
the examination more exactly and more conveniently, or because we
may wish to render the performance of an operation possible, or oi
any manipulative treatment whatsoever (see Section VI, page 34).

! We read in the © Gazette des Hopitaux® of the 21st of April, 1860: “A
method Las been proposed of facilitating this examination, which to us seews Lo
possess sufficient merit to entitle it to consideration. Recent investigations
liave shown that the bromide of potassium possesses the property of producing
un insensibilily of the pharyngeal region. This singular and special anmsthetic
property seems to have been used also with advantage, principally by Professor
Gosselin, for an operation of staphyloraphy.

“We would ask if the same means could not be made use of; to render the
palato-pharyngeal region momentarily insensible to the coutact of instruments,
so as to facilitate the examination of the larynx.”—Nofe of the Gerivan

Translalor.
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This preparation of the patient necessarily retards the examination,
but this is not an inconvenience in chronic cases. We have like-
wise recommended the practice of autolaryngoscopy with advantage
to intelligent patients, especially in chronic cases, where repeated
vbservations are necessary.

But all these proceedings become impossible under the unfavorable
circumstances previously enumerated, in acute affections, where we
cannot afford the time necessary for the preparation of the patient.

Nevertheless, this inconvenience diminishes nothing of the incon-
{estable value and practical importance of the laryngoscopic method,
in the eyes of persons who know and are able to appreciate it.
Livery method has its limits,

Secrioxy V.—0F Rhinoscopy.

I have already pointed out, in my first notice of the laryngoscope
(“ Bib.,” No. 1), that the prineiple of the laryngoscopie method could
be equally applied to the inspection of the posterior wall of the
velum palati, of the superior parts of the pharynx ( pharyugo-nasal
vaunlt), and of the posterior orifices of the nasal fosswe, &ec.

If T now again dwell upon this subject, I do so for the purpose
of citing a novel mstance of the varied application of the prineiple
of Liston and Garcia; I do so likewise to invite physiclans, who
specially study these regions, to apply and to improve my method,
which I have called rhinoscopy, as it acfually allows us to see these
parts ; as well as to explain the experiments which I have performed
upon myself, and some more recent observations which T have made
upon the dead and npon patients.

My first attempts date from the winter of 1857-8, and were made
upon myself. 1In the first place, I arranged my antolaryngoscopic
apparatus as for the inspection of the larynx; then I elevated the
velum palati above and in front, voluntarily relaxed, by the aid of
a blunt and flat hook. A small laryngeal mirror, previously warmed,
was subsequently introduced under the velum, having its surface
turned obliquely upwards, in such a manner as to illuminate the

pharyngo-nasal cavity, and to send back the image of these
parts.
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By frequently practising this, it was possible for me, at that time,
to see very distinetly upon myself a portion of the nasal fosse, the
septum, the turbinated bones, the
posterior surface of the velum, &e.
Actually Tamsufficiently experienced
to show these parts, as well as the
orifices of the Tustachean tubes,
(see Fig. g).

When I examine other persons'

St i st b ewl 1 ke them depress the tongue

Eustachian tubes. The posterior arched th€mselves, by means of a tongue

o the manal ity e thenferiorpart. depressor ; the velum then becomes

readily accessible, and when wanted,

L elevate it and draw it forwards with the hook, so as to facilitate the
introduction of the mirror,

In order not to occupy the two hands simultaneously, of which
one directs the laryngoscope, whilst the other holds the hook, I
caused to be made, at the commencement of my rhinoscopic studies,
a small instrument, which might serve at the same time the pur-
poses of a hook and a mirror, and which would necessitate the
employment of one hand only.

It was a metallic tube, bent at a right angle, and therefore com-
posed of two arms, of which one is long, whilst the other-—the ver-
tical—is short ; an oval, steel mirror 1s attached at an angle of 45
degrees, at the bent part, between the two arms. The light enters
through the long arm; the short arm is obliquely cut at its extremity,
to be introduced behind the velum into the pharyngo-nasal cavity.

But T soon convineced myself of the necessity of substituting for
the major part of the long arm a half tube, in order to have more of
the light, and a more easy inspection of the small oval mirror. It
seemed to me equally advantageous to replace the short arm by a
vertical plate of metal, which could be moved and removed by means
of a ring; the introduction of the mstrument was thus facilitated.

This simple and, it may be said, primitive instrument 1is repre-
sented in Fig. 10; I have often employed it with success upon
myself firstly, and afterwards upon patients.

The position and inclination of the apparatus are the determiming
cause, by means of which some parts of the pharyngo-nasal cavity

1 See the note p. 28. These demonstrations were made at Paris and in
London, by Dr, Czermak, upon himself and numerous patients.—Zranslator,

FiG. 9.
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and of the nasal fosse, rather than others, are found illuminated
and reflected by the mirror. . .

Tn July, 1859, I performed some rhinoscopic e_xpenments upon a
dead body, for the purpose of more readily exposing those regions,
till then inaccessible to view, and for the better appreciation ﬂ_f the
bearing of my new method of exploration. These again convinced
me that in this way we can expose to view the posterior wall of ti}{t
velum, the walls of the pharyngo-nasal cavity up fo the sphenoid
bone, the orifices of the Bustachian tubes, and the e_xtant of the
posterior, orifices of the nasal cavity as well as the turbinated bones.
I did not perceive the floor of the nasal cavity, nor of the inferior
meatus ; but we might suceeed in doing so by using :quhle+m1rrm-s,
of which the superior might reflect its objects into the inferior.

Fis. 10,

A

Fig. 10. Model of an instrument intended for rhinoscopy. A represents the instrument hefore, and
B after, introduction. Tu this latter figure the ring with the plate of mefal is drawn forwards,
and the mirror 42 is uneovered, The dots indicate the course of the rays.

T should add that I have been able, in concentrating the light
upon the nose of the dead body, to make an examination of the
parts now become of an incandescent red by reason of their trans-
parency, as occurs in the laryny under similar -circumstances
(see p. 17).

The diffieulties of rhinoscopy, unless favoured, for example, by
insensibility, by fissure, or partial deficiency of the velum, are much
graver than those of laryngoscopy.  Nevertheless, after the experi-
ments which I have made, there is no doubt that perseverance and
practice can overcome these obstacles! in the one case as well as in
the other,

! By the aid of rhinoscopy I showed for the first time, at Pesth, agth July,
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In order to show how much rhinoscopy justifies the hopes whicl
I have formed of its general application in medicine, and in order
also to incite others to employ and to improve it, I shall here relate
the first pathological observation made in the pharyngo-nasal cavity
by means of the rhinoscopic method upon a patient afflicted with
an alteration of his hearing, and attended by my friend, Dr. Hirsch-
ler, of Pesth. T am indebted to his kindness for the following
account of it :

“F. S—, a student, has already suffered, since the age of four
years, from an otorrheea of both ears, which, up to the age of fifteen,
was renewed almost every year, or at least every two years. (Iis
voung brother, who is actually living at Pesth, has likewise become
a little deaf in consequence of an otorrhea; and another brother,
still quite young, is also afflicted with otorrhea.)

It is now two years and a half since I saw this patient for the
first time, who attributed the violent pains in his ears to a jump
with his head forward from a jumping-board, at the swimming
school. The symptoms present were those of a dermoid inflamma-
tion of the external auditory meatus throughout its entive extent,
accompanied by an affection of the tympanum; but the two dis-
eases rapidly disappeared by the seclusion of the patient for a cer-
tain time to his room, by local bleeding, and by an antiphlogistic
regimen. Six weeks after, the patient suffered from a relapse ; the
disease had become more acute, and was likewise accompanied by
severe pain and buzzing of the ears; it became necessary, neverthe-
less, to apply a blister, sprinkled with tartar emetie, behind the ear.
By this treatment the morbid symptoms quickly disappeared, and
were dispelled by degrees; but the artificial uleeration which had
been produced over the mastoid process was slowly cured, and left
a cicatrix. Since that time, the patient had no other reason to
complain of his ear.

« A short time back, as T was informed by his aunt, this young
man was for a long period positively a little deaf; I examined his
ear in the month of February last, and observed the following phe-
nomena: the transmission of sound by the bones of the head took

1850, to a number of persons, the various parts of the pharyngo-nasal cavity,
and the extremity of a tube introduced into the Eustachian tube through the
nose; this experiment was made upon an individual affected with an oblong

fissure of the velum palati.
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place well on both sides, when the meatus was hermetieally closed ;
but when the auricular passage was open, the sound was clearly con-
ducted on the right side to a distance of four inches and a half, and
on the left side of but two and a half inches only. Examined with
a speculum, the tympanum appeared to be almost the same on both
sides; on allowing for a difference in the transparency, altogether in-
significant, as it was observed besides in the right as well as the left
ear, the state of the tympanum was quite normal. The nvula seemed
shorter than ordinary, and slightly inclined towards the right side;
the tonsils presented a small number of swollen follicles, perhaps
more numerous on the left than the right side. The posterior wall
of the pharynx was slightly tumified, and we could observe upon it
streaks of frothy mucus. On submitting the patient to the ex-
periment of Valsalva, he felt on the right side a strong current of air
to exercise a pressure upon the eavity of the tympanum, and to dis-
fend 1t ; whilst on the left side, the introduction of a eurrent of air
produced no sensation at first, and only did so afterwards at intervals
of a few seconds, after repeated trials, and on increasing the force :
which indicated, that on this side the air did not enter into- the cavity
of the tympanum but by means of great efforts ; but even thus it
only penetrated in the smallest quantity, and in consequence, the dis-
tension of the tympanum was scarcely perceptible.

“This 1mportant symptom was entirely confirmed by means of a
catheter and a stream of air. The catheter was introduced into the
middle part of the inferior nasal meatus of the right side, but not
without difficulty, and by means of slight torsion outwards; but
when it was introduced into the pharyngeal orifice of the Bustachian
tube, and a stream of air made use of, auscultation revealed a regular
emission of a large column of air, without erepitation or rhonchus.
On the left side, the catheter passed readily throngh the nose ; but
auscultation allowed the ear to recognise during the application of
the stream of air, first, an acute sound, sharp, of a high tone, and
resembling a whistle ; and secondly, a crepitation and a rile in the
neighbourhood of the tympanum, as well as at a great distance from
that organ.”

Here terminates Dr. Hirschler’s account.

It was about the middle of the month of February last, that I
made the acquaintance of the patient, and as I then saw that
he had the willingness, and was sufficiently master of himself
I rerpuested him to allow me to examine his pharyngo-nasal eavity, !
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The rhinoscopic examination was made by me in presence of Dr.
Hirschler, the 22d and 25th of February
and the 8th of March of the current
year (1860).

To perform the rhinoscopic exami-
nation of the pharyngo-nasal cavity,
I took the same steps as for the laryngo-
scopic (see Chapter TTI, Section IV).
I depressed the tongue by means of
a spatula, and I slid behind the velum
palati, which in this case was sufficiently
elevated, a small laryngoscope pre-
viously warmed, of which the reflecting
surface was turned above and in froni.
As the velum palati, left free, was suf-
ficiently distant from the posterior wall
of the pharynx, and as the uvula was
remarkably small, the patient at the
same time remaining tranquil, we pro-
ceeded to examine the pharyngo-nasal
cavity, without any other precaution.
By this inspection, I soon recognised, in
a perfectly normal condition, the poste-
rior orifice of the Eustachian tube of
the right side; but on the left, T per-
ceived a morbid state of the same region.
A silver catheter, introduced into the
Eustachian tube of the right side, could
be observed very clearly, when made to
advance and pass through the orifice.
Fig. 11. Epnlu:' Ile form of o hook, On the left Bif]_E: on the nul}trar}r, in_nnn-

intended to clevate the velum palati; sequence of the pathological modifica-

@ with an opening, b withentone. — g1,n¢ which were present, we could not
perceive the catheter introduced into the Fustachian tube, no more
than the orifice itself. I

In order to examine the affected part with greater liberty, and on
a more extensive S(‘.ﬂl&, I I'E[lllEStEd the PfltiEﬂt himself to dEPI'ESS 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 (Fig. 11) with a long stem, assuming the form

Fig. 11.
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of a spatula, of which the flat part containa_tl an opening. :1‘11:3 ap-
plication of this hook did not cause the slightest inconvenience in
the present instance, and after regulating the inclination and position
of the mirror which I had introduced into the pharynx with my
right hand, I was enabled to complete, by degrees, a satisfactory and
clear examination of the part affected, that permitted me to make a
representation of the state of if, as shown in the annexed figure
(Fig. 12). _

We observe, in Fig. 12, the posterior orifices of the nasal fossz
separated by the septum, the poste-
rior surface of the velum palati with
the uvula slightly inclined towards
the right side, and the posterior
orifice of the Fustachian tube of the
right side.

The right side (&), which is natu-
rally the left side of the image re-
flected by the mirror, is perfectly
normal, and we can perceive through ¢
the Pﬂﬁtﬁl’iﬂl‘ orifice of the nasal fossa Fig.12. Rhinoscopic view of the posterior
of ihe same side o portion of the 2 € e v On
upper part of the turbinated bones, s seen, which, on the other side (L) is
and a portion of the meatus of cvered by fotumons
the right side, whilst the inferior parts 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 Eustachian
tube. These two tumours prevented our seeing the catheter when
it was introduced, and 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; this explains why the uvula was not found in the

I median line beneath the septum of division of the nasal fossw.
The superior tumour, which was the larger, corresponded by its
swollen extremity to the posterior border of the orifice of the

B ailod

Fig. r2.
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Bustachian tube ; and the inferior tumour, which was 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 sur-
rounding 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.

The pathological observation which has been described presented
no other important or fresh results in the diagnosis of the patient’s
affection, which could be realised very well by means of the data of
the ordinary otiatric method; butit completed the deseription of the
disease in a satisfactory manner, and demonstrated the utility of the
rhinoscopic method, and the possibility of employing it, without
which we should never have arrived at a sufficiently complete de-
seription of the disease.

The preceding observations seem to prove that the rhinoscopic
method succeeds sometimes readily, even when the velum palati is
in a perfectly normal condition, and that the farther completion
of it promises to give the best results. Whilst on this subject, I
may be permitted to revert to the principle which served as a basis
for the construction of a demi-tube with a mirror (see Fig. 10) ;
because this temporary instrument, or an analogous one (perhaps with
a moveable mirror, or with two mirrors), ought to render possible
the examination of this cavity even in cases where the application
of instruments is unusually difficult, and provokes the reflex phe-
nomena which especially appear, when the operation is done without
proper discrimination.

It is only in the future, when the impulse which I have given to
the subject shall have been followed for some time, that we ecan at-
tempt to judge to what point the local depression of sensibility by
means of cold water, of anwesthetics, narcotics, or the patients getting
used to it, on the one hand, and the gradual increase in the powers
of dexterity of the physician, on the other, may facilitate the nse of
the rhinoscopic method, if not favoured by circumstances.

T wounld advise those who seriously desire to oceupy themselves
with this subject, to commence their preliminary studies upon the
dead, in order to make themselves familiar with the I‘E‘:giﬂnﬂ wIPich
have occupied us, and the better to judge of the relative positions
of the parts concerning which our knowledge 1s not so perfect, and
of which the image in the mirror is in no wise fa,mllia}r to us. The
rhinoscopic examination, as T have proved by experience, presents

.
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no other difficulty worth mentioning, in persons among whom
there is a division, insensibility, or partial deficiency of the
velum, 5

Both before and after extracting naso-pharyngeal polypi, rhino-
scopic observation appears throughout a duty to be performed, and
ought, under such circumstances, to afford especially a great facility
of execution in the greater number of cases.

We ought, in short, again to make a remark here, and it is, that
in the regions which have occupied Bur attention, the eye should
serve as a useful guide to the hand in the performance of a sur-
aical operation.

As relating to the examination of the nasal cavities by the nostrils,
which may be said to form a second mode of rhinoscopy, I would
mention here, in conclusion, an instrument which Dr. Markusovszki,
of Pesth, constructed some years ago, for this special end, and which
deserves to be recommended and employed in all cases, as no other
analogous instrument is generally made use of. :

It is formed in such a manmer as to dilate and particularly to
distend the opening of the nostrils, and resembles, in its mode of
construction, an ear speculum with two compartments; but its
size is much greater, and the divisions are larger and flatter.

I have employed the dilator of Markusovszki several times, which
I have found very easy to manipulate ; and on introducing it in the
ordinary manner, and making use of a perforated concave mirror,
with the light of the sun or of a lamp, I could examine the nasal
cavity very conveniently and very well. I especially perceived also
in a manner wholly practical, the inferior turbinated bone and its
free border, which passes to the extent of some twentieths of an inch,
above the floor of the nasal fosse.

In one instance wherein the nasal cavity was very capacious, I
could see up to the posterior part of the pharyngo-nasal cavity.

I shall incidentally add here, that I have succeeded in introducing
apon the dead, through the orifice of the nostril previously dilated,
a small mirror, like that which I employ in the examination of the
larynx after the operation of laryngotomy (see Chapter V, Cases 1
and 3), its reflecting surface being turned above and in front, and
arranged in the space situated under the inferior turbinated bone,
in such a manner as allowed of a clear view of the nasal orifice of
the lachrymal canal, which was marked by a hog’s bristle, that
had been previously introduced.

3
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posterior wall of the pharynx and the base of the tongue, the
superior part of the epiglottis free, the mucous membrane of which
1s more or less injected. Sometimes this membrane is pale, and, like
the conjunctiva of the eye, presents only some clearly defined red
vessels, beautifully ramifying over its surface,

In that position, the epiglottis toucles the posterior wall of the
pharynx with the superior part of its lateral borders ; there remains
no interval for the passage of air but below, at the two sides, and above
about the middle. Through this narrow elliptical cleft, which exists
between the superior border of the epiglottis and the walls of the
pharynx, we can see to a greater extent forwards.

We then perceive a transverse cushion of the mucous membrane,
of a reddish colour, which is closely applied to the posterior wall of
the pharynx ; it is slightly swollen at its two sides, and presents a
small nodule more or less distinet, previous to disappearing beneath
the lateral borders of the epiglottis.

The cnshion is formed by the edge of “the fold of the mucous
membrane, sustained between the two separated arytenoid cartilages,

The cesophagus commences here, where the posterior outline of
this fold encounters the wall of the pharynx; but when it is not
distended by a foreign body, its walls are completely collapsed.

The anterior outline of this fold is concave in front, and forms
with the superior border of the epiglottis, situated a little higher, and
which is concave behind, a narrow transversely elliptical fissure, which
conducts to the interior of the larynx (Plate 11, fig. 1).

It is necessary to separate the epiglottis from the posterior
wall of the pharynx, when we wish to render broader the field of
vision in the interior of the larynx and of the trachea. We accom-
plish this by giving to the base of the tongue a convenient position,
as, for instance, in pronouncing the sonuds a/ or eh. The complete
emission of the vowel e elevates the base of the tongue to the
point of entirely covering the laryngoscope; but it does not do
so when we desire only to pronounce this vowel; yet the mere
attempt sometimes suffices to bring about the wished-for result.
In myself, the epiglottis does not change its positionin the emission
of an , as in «fl. Tig. 2, in Plate I, represents the image given by
the laryngoscope, when the epiglottis is elevated.

This arrangement corresponds to the state of tranquil respiration,
and differs little from that represented in Fig. r. The semilunar
space behind the base of the tongue is enlarged, the epiglottis is
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raised, and no more in coutact with the posterior wall of the
pharynx. The glottis is widely open, and we perceive a considerable
portion of the anterior wall of the trachea. We now distinetly see a
small rounded swelling, which the lateral border of the epiglottis
has until then eoncealed from view ; it is situated to the outer side
of the tubercles previously described, which correspond to the
cartilages of Santorini. We scarcely yet perceive an indication of
the ventricles of Morgagni and the false voeal cords.

Nevertheless, it is as well to make some remarks upon the manner
in which the internal parts of the larynx arrange themselves to pro-
duce the emission of the voice. In fact, as soon as we wish to utter
a sound, the two arytenoid cartilages raise themselves in the fold
of mucous membrane which covers them, and approach one another
with surprising mobility and complete freedom. It follows that
the vocal cords are drawn together by the arytenoid processes, more
or less convergent, and they become more prominent and constrict
the glottis. Sufficient attention and practice will make the investi-
gator master of the movements performed by the arytenoid cartilages ;
he can then accelerate them, retard, or arrest them, and also examine
the changes according as they take place. Fig. 3, of Plate II,
represents the arrangement of the parts when the air hitherto
silently expired produces by degrees the vibrations of the vocal
cords. The period represented seemed to me to correspond to that
of the ““ gentle breathing » of Purkinje.

Having thus seen the preliminary arrangements only, it is now
desirable to study the manner in which the future changes for the
- production of sounds are brought about. It is almost impossible to
study the gravest chest sounds, because the arytenoid cartilages
become elevated, they rapidly a,ppmach one another almost in com-
plete contact (Plate 11, fig. 4), and bend under the border of the
depressed epiglottis, in such a manner that the latter entirely
conceals the interior of the larynx. We observe that, in figure 4,
the posterior surfaces of the arytenoid cartilages are clearly in
contact ; there remains sufficient space between them and the epi-
glottis for the passage of air, but it is impossible to give to the
laryngoscope a convenient position for the purpose of exploring the
interior of the larynx; perhaps this may be accomplished by the
employment of double mirrors.

N l:‘-'&rtrheless_, the examination of the lul ynx can be done during the
emission of the less grave chest sounds, especially when they are
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produced with the larynx elevated forwards and upwards, by jerks ;
and there 1s no reason for supposing that the parts behave in a
manner essentially different in the emission of both the deepest and
more moderate chest sounds.

Garcia has already described,! from direct observation, the
arrangement of the partsin the interior of the larynx during phona-
tion, and I can generally confirm the correctness of his opinions,

I have figured (Plate II, fig. 5) the condition of the interior of
the larynx during the production of the most acute sounds. The ex-
amination of the parts presents scarcely any difficulties, when sounds
of this character are produced. The glottis is contracted in a

linear form ; on each side we perceive the vocal cords, distingnished

by their whitish-yellow colour from the neighbouring parts of a
reddish colour; a little to the outer side is a narrow groove, which
indicates the ventricles of Morgagni; further outwards again are the
false or superior vocal cords. The arytenoid cartilages intimately
meet, as well as their processes, in the median line, and sometimes
cross over with the cartilages of Santorini; it is not unusual to
observe an asymmetrical action between these parts. These cartilages
raised, form, with the epiglottis pulled upwards and forwards, and
also with the aryteno-epiglottic ligaments, a short and stiff tube
situated above the glottis, According to the sensation which
we feel during the experiment, all these parts appear to be
in a state of very great tension. We perceive upon the subverted
epiglottis a large part of its posterior surface, and we can distin-
guish a round, reddish cushion (¢, @) very well marked, which
habitually? conceals the point of insertion of the vocal cords, and of
which we shall occupy ourselves in the next paragraph.

Tf, under these circumstances, the glottis is open for breathing,
the arytenoid processes revolve themselves in deviating inwards or
outwards, and form at the middle of the vocal cords an open or
projecting angle within; in the first case, the glottis momentarily
assumes the form of a lozenge (Plate I, fig. 6); but this angle is
always projecting when we constrict the glottis, becanse the pro-
cesses are then more or less convergent (Plate 11, fig. 8). The pos-
terior section of the glottis is then almost triangular, and has been

I Op. cit.,, ¢ Observationson the Human Voice, &e¢.’

2 Dr. Czermak is now able sufficiently to elevate the epiglotlis, so as lo
permit being seen in himself the whole of its posterior surface and the anterior
point of insertion of the voecal cords.—2vanslalor
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erroncously called respiratory glottis. If fig. 6 is comlmr.::d with
fig. 5, it will be observed that all the parts are relaxed; their longi-
tudinal and transverse diameters seem to be increased. We distinetly
perceive, however, that the aryteno-epiglottic ligaments are the pro-
longations of the fold of mucous membrane which encloses the
arytenoid cartilages, and which is continued up to the lateral borders
of the epiglottis.

Upon the whole we may here observe, that the larynx is sur-
mounted by a circular fold of the mucous membrane, which is sup-
ported by seven cartilages—the epiglottis, the double cartilages of
Wrisberg, of Santorini, and the arytenoid—and which form a short
tube obliquely shortened from above downwards, and from before
backwards, projecting into the pharynx, and of which the free
border possesses a special conformation.

In fact, in myself, there can be distinguished the following pecu.
liarities : in front, about the middle, a part sustained by the free
border of the epiglottis, clearly defined, and concave behind, which
loses itself below and behind in the two aryteno-epiglottic liga-
ments. At the posterior extremity of these last, there exists a small
tubercle, which is sustained by the superior extremity of the cartilage
~of Wrisberg. This tubercle is succeeded by a rounded swelling, a
little stronger. But this swelling, in the same manner as the whole
of the border of the mucous membrane, undergoes numerous varia- -
tions in different individuals, In fine, behind these swellings we
perceive the tubercles bound together by the middle and posterior
portion of the mucous membrane, and which correspond to the
cartilages of Sartorim (fig. 6).

In quiet, deep respiration, the glottis, which has momentarily the
form of a lozenge, or is divided into an anterior and a posterior
part by the projection of the arytenoid processes, asswmes the form
of a large oblong opening (Plate 11, fig. #). .

When we continue to breathe tranquilly, these parts do not change
their position. The glottis is so enlarged, that I could pass a finger
right mto the trachea, The ordinary anatomical division of the
glotiis into respiratory and voeal can only be admitted for the
designation of the two physiological conditions of respiration and
phonation; and we can, as anatomists, speak only of one inter-
carfilaginous glottis, and of another intermembranaceous.’

! This opinion perfectly accords with the results obtained by the physiologieal
researches of M. Longet, who for some time has called these two portions
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When the respiration becomes more or less agitated, it some-
ties happeuns that the arytenoid cartilages execute synchronous
movements, like the ale of the nose in dyspnea. They then slightly
approach one another during each expiration; they are widely
separated during each inspiration ; the tubercles which correspond to
the cartilages of Santorini are alternately projecting or obliterated.
It is not easy to suppress suddenly these synchronous movements
by the will, when they have taken place.

In examining the trachea through the open glottis, we perceive,
as has been already pointed out by Garecia, the cartilaginous rings
upon its anterior wall. But, on widely opening the glottis, and
in straightening the trachea, I was enabled to show to Dr. Elfinger,
after having fixed his attention upon this subject, the bifurcation of
my trachea and the commencement of my bronehial tubes (Plate II,
fig. 7, & d, & 5). This surprising fact, which I had already demon-
strated in April, 1858, has been afterwards proved on numerous
occasions. It is impossible to observe upon one’s self the com-
mencement of the bronehi, in consequence of the position which it is
necessary to give to the neck and the laryngoscope. But I saw this
bifurcation for the first time in a patient, on the 25th of January,
1859 (see Chap. V, Case 6); and it was likewise perceived later by
Dr. Semeleder, of Vienna, Dr, Lewin, of Berlin, and by Dr. Turck,

of Vienna.!

Section I1.—The Mechanisin of Closure of the Laryua.

It may here be permitted me, in the first place, to recall some
anatomical details already pointed out by Santorini, but since for-
gotten or incorrectly described, and to which my attention has first
heen drawn by autolaryngoscopy.

I have already stated, that T could perceive in myself, at the
inferior part of the posterior wall of the epiglottis, when sufficiently
elevated, a prominent reddish cushion, situated immediately above
the point of insertion of the vocal cords, which it frequently

the intercartilaginous and the interligamentous glottis.—Nofe of the German

Translalor. .
1 In Paris, I exhibited this upon myself, to Doctors Bouvier, Des-

ormeaux, Mandl, and some of the lLouse-surgeons of the Hospital for
Sick Children.
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prevents from being seen, and which it seems even to tﬂuuhr in the
production of the most acute sounds that it has been possible for
me to emit.

But this projecting cushion is not a peculiarity of my own larynx ;
for I have confirmed its presence, more or less developed, throughout
the greater number of persons whom I have examined by the aid of
the laryngoscope.l On examining a larynx divided along the middle
line, we see that the epiglottis, starting from the point of in-
sertion of the voeal cords, is at first convex posteriorly, then a
little higher up concave, and then near the superior free border it
is again convex behind. |

We see this cushion in front when the larynx is open in
dividing the posterior wall. The cushion begins at the point of
insertion of the four vocal cords, and is enlarged a little higher
up.

Soemmering gives 2 an excellent drawing of a transverse section ;
and Santorini deseribes this configuration of the epiglottis with all
the correctness of the ancient anatomists ;3

“ Epiglottis igitur etsi ederwe folio a veteribus potissimum similis
habita fuit, longe absimilem eam esse, quisque facta collatione intel-
liget. Hujus efemim ima pars acuto mucrone assurgens, acuta pro-
ductaque convexitate interius prominet, qua dein sensim paulatimque
latescente circa mediam interioremque partem in concavam capaci-
tatem explicatur, que circa superiora reflexis exterius undequaque
oris, tandem extrema reducta, et leniter circa medium cava revoluta
crepido in superiora fertur. Inferior hujusce pars latum fere
digitum supra glottidem, atque adeo paulo supra laryngis ventricu-
lorum priora extrema inferiori thyroidis angulo innectitur, inde
sensim producta paulum in posteriora inclinatur, atque acuta ea, ac
prominente interiore parte, que velut in oblongam aciem compo-
nitur, ita glottidi imminet, ut pro diverso hujusce applicationis modo,
diversimode spiritus e glottidis arcto erumpens diremptus, in causa
potissimum est, cur ex eo primum sonorum diversitas habeatur.”

““Superiora vero media ejusdem epiglottidis latior, et cava pars
in posteriora ulterius inclinatur, atque circum laterales oras laxe eo

' See, in Chap. V, the figures which accompany Cases 10, 11, and 17.

* “Icones Organorum Humanorum Gustis et Voeis’ (Francfort-sur-le-Mein,
1808, pl. ii, fig. 19). '

? ‘Observationes Anatomice’ (Lugduni Batavorum, 1739, in 4to, chap. vi,
““De Larynge,” sect. 10, p. 107.
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loci illigatur per membranea quedam producta vincula, que supra
arytenoidum glandulas, quas in anatomem invexit solertissimus
Morgagnus, perque nostra earumdem arytenoidum capitula obligue
inferius deducuntur,”

The sketch given by Sontorini! represents the interior of the
larynx, seen from above, and is remarkable for its correctness and
perfect resemblance to illustrations taken from the living (Plate IT,
figs. 5 and 6).

We shall now occupy ourselves with the process of complete
closure of the larynx. In order clearly to observe the manner in
which the various parts of the larynx behave themselves in the
act of closure, I took as a point of departure the disposition
which allows of the most enlarged view of its interior (Plate 1T, fig.
6); I have subsequently produced closure by an effort. We can
thus study with facility the proceeding in its most simple and pure
form,

In this manner, during complete and hermetic closure, I have
observed the following arrangement ;

1st. The arytenoid cartilages intimately meet at their internal
surfaces and processes, and they bring the edges of the voeal cords
in contact.

od. The superior vocal cords approach the inferior voeal cords,
so as to obliterate the ventricles of Morgagni; at the same time
they also meet in the median line.

3d. The epiglottis being lowered, and its cushion become more
prominent still, it presses against the closed glotfis; the contact
takes place from before backwards.

All these changes oceur with such rapidity, that great attention
is necessary to examine them in detail,

Fig. g, of Plate II, represents the beginning of the hermetic
closure. The cushion (e, ) already applied over a considerable
portion of the closed glottis and of the narrowed false glottis; a
very slender furrow alone indicates the ventricles of Morgagm. The
closure is complete in fig. 10, The cushion of the epiglottis reaches
up to the fold of mucous membrane which encloses the arytenoid
cartilages. A considerable portion of the epiglottis frec]_v,_r we::lap_a
the larynx. In our illustration this portion of the epiglottis is

1 ¢ Anatomici summi Septemdecim Tabule,’ ed. AL Girardi, (Parme, 1775,
plo vi, fig. 2).
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sufficiently raised to allow of our seeing the closure accomplished
by the cushion. In fact, when this free portion of the ep]g.luths Is
depressed, we see an image analogous to that in fig. 4, with this
difference, that in the one there exists a free space for the passage
of air between the epiglottis and the arytenoid cartilages, whilst in
the other the closure is hermetic.

These threefold oceurrences in the hermetic closure of the larynx
explain the resistance which the glottis successfully opposes to the
pressure of the air, without a development of much force during
the effort. ;

When I compress the air within the chest, the larynx being
hermetically closed, we distinctly observe the elastic parts to arch
or curve outwards, without allowing the air to escape. When we
then clear the throat, as if to expectorate, a passage is made for
the air, because the elastic arched parts yield and are found to
give way rapidly by the violent explosion of the air. We perceive
the epiglottis, which is applied with its eushion upon the glottis,
to become agitated by the distinet shocks.

The epiglottis is not passively depressed under these eircum-
stances, for example, by the base of the tongue, but this depression
is actually caused by the proper muscles of the epiglottis them-
selves. We observe, with pleasure and satisfaction, that Santorini,
who was the first to study the myology of the larynx with cor-
rectness, attributes, @ priori, to these muscles the effects which
agree in a surprising manner with the direct observations made
upon myself.

In fact, Santorini says, in speaking of the double muscle dis-
covered by him, and designated by the name of par #hyro-epiglotti-
dewm sinus novum : “Is non enndem prorsus usum ae ceteri de-
scripti epiglottidis musculi preestare videtur; qui enm in imam fere
epiglottidis partem inseratur, atque adeo, vel minimum, vel diffi-
cilius deorsum vellere illam queat, pree valido ejusdem cum thyroide
nexu, illins inferam partem, quam scilicet acutam interius ac promi-
nentem supra posuimus, deducit, eamque, puto, proprius glottidi,
velut apte, eleganterque conformatum opereulum, applicat quodai-
wodo, et accommodabat. Bini aunlem, de quibus diximus, ary-
epiglottidens secilicet et thyro-epiglottideens major (hunc etenim
minorem dicimus) etsiamsi cum superam epiglottidis partem deorsum
ducunt, et inferam quadantenus deprimere necesse habeant, ad id
tamen potissimum videntur comparati, ut mediam, atque cavam, cui
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priesertim  adhwereseunt, - partem  inclinent ; quum ab  thyro-
epiglottidieo minore infera maxime sit adducenda.” '

Previous to the foregoing, Santorini has already observed of the
great thyro-epiglottic : ““Sicut memoratam hujusce museuli actionem,
(quem epiglottideei majoris nomine vocandum censeo, potissimum
epiglottidis depressioni datam esse existimo; ita tamen et eadem
contractione laryigis ventriculorum cavitates coarctari, et ex iis for-
tasse quidquam exprimi posse opinor . . . 2

It is certain that during deglutition the larynx undergoes complete
closure, which takes place in the manner described before the com-
mencement of the act of swallowing. So we see that M. Meyer
expresses a false opinion, in asserting 3 that the larynx is closed, or
rather ““is covered by the epiglottis, depressed mechanically by the
alimentary bolus,” although he is right in stating that, after the
passage of the bolus, the epiglottis is raised again by its own elas-
ticity and that of its ligaments.

If we voluntarily contract the pharynx, as in deglutition, when
the mouth is widely open, in order to permit the application of the
laryngoscope, we sometimes may see that part of the epiglottis
turned up, which freely overlaps the closed larynx, so that a con-
siderable portion of its inferior surface becomes visible (see Plate
L figy T},

This reversed portion, and the posterior wall of the pharynx,
form the boundaries of a small round opening which gives passage
to the air, if we arrest the further contraction of the pharynx, and
if we open the glottis. The sime figure (Plate II, fig. 11) corre-
sponds to the situation of the parts, when we desire to gargle them.
When, on the other hand, I endeavour to continue deglutition,
whiel, besides, never perfectly succeeds with the mouth widely open,
the epiglottis disappears under the base of the tongue.*

1 ¢Observationes Anatomics’ (Lugduni Batavorum, 1739, ch. vi, sect. 14,
pa-xial

2 < Thid.,” chap. vi, sect. 14, p. 111, y

3 ¢Telrbuch der Physiologischen Anatomie des Menschen’ (Leipzig,
1856, p. 159)- . :

+ We have suppressed, in the French edition, the third section, * Upon the
Formation of Sounds, ealled true gutturals,” which is to be found in the German
edition (* Der Kehlkopsfspiegel,” Leipzig, 1860, p. 53); because it possesses
purely a physiological interest.
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PATHOLOGICAL OBSERVATIONS.

I sHarL commence by reproducing in this place seven cases already
published elsewhere (‘ Bib.,” No. g) ; because, independently of the
observation communicated by Dr. Semeleder (¢ Bib.,” No. 4), and of
two cases described by Dr. Stoerk (‘Bib.,” No. 7), they form the first
series of observations which have well established the practical
advantages of the method of Liston and Garcia.

T would recall, besides, the observations subsequently published
by Dr. Turck (‘ Bib.,” Nos. 12 and 13), and by Dr. Gerhardt (‘Bib.,’
No. 15).

Case 1. Complete obstruction of the laryna by two tumours springing
from the mucous membrane beneath the free border of the vocal
cords, the result of scrofulous infiltration, and necessitating
laryngotomy.

In the month of December, 1858, I was requested by Professor
Balassa to examine a patient, of whom he had published the
surgical history in the ¢ Gazette Hebdomadaire’ of Hungary.! Dr.
Porges kindly furnished me with the following notes of the patient :

R. Z— is a young girl, eighteen years of age, of lymphatic
temperament, middling size, and robust constitution ; she was born
of scrofulous parents, and inherits, with her brother, aged fourteen
yvears, the same sad complaint ; whilst two sisters, much elder, are
exempt from it. Enjoying perfect health up to the age of seven
years, she was then seized with bronchitis, which persisted during a
whole year. From that time, there occasionally appeared, in different
parts of the body, glandular enlargements, which, however, disappeared
in the course of a short time. Five years back, the mesenteric
glands suddenly became enlarged, and this enlargement produced
considerable swelling of the lower part of the belly.

' ¢Orvosi Hetilap,” No. 42, 1858,
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The two articulations of the elbow became immoveable in the
course of the summer of the same year; but this symptom soon
disappeared from the use of the mud baths of Buda, &c. The
catamema made their first appearance in the sixteenth year; they
have continued since, although always scanty, and often irregular.

With this appearance, the whole organism has assumed a most
favorable and rapid development ; nevertheless, the constitutional
disease was not extinet, for in the course of the spring of 1858,
the submaxillary glands all of a sudden became considerably
enlarged, without any appreciable cause, and in the month of
March they became developed into a series of serofulous sores.
The larynx commenced to swell in the month of April; we could
perceive its outline prominent, and there was but little tenderness
on pressure. We observed neither redness nor swelling of the
pharynx ; there was no fever; the voice, habitually weak, was in a
whisper., The swelling of the larynx was much diminished during
the following month, and this organ become insensible to pressure,
assumed 1ifs natural position and size. Nevertheless, the hoarse-
ness did not disappear, but by degrees was transformed into
aphonia,

In the month of September, the patient commenced to suffer
from difficulty of breathing; both inspiration and expiration be-
came sonorous, to such a degree that, doring the night, it was
transformed into loud snoring, which interfered with the sleep of
her friends.

TFrom the 24th September, the dyspnea was so violent, that
the state of the patient became critical. The larynx was now
painful on pressure; sleep was impossible in consequence of the
oppression ; every motion interfered with the regularity of the

breathing, and caused anxiety.
On the evening of the 4th October, it brought on a suffocative

attack of extreme violence ; this continued until three o’clock in the
morning, and confirmed Dr. Porges in the opinion which he had
entertained for some time, of the absolute necessity of performing
laryngotomy.

In spite of the opposition of certain physicians called in consul-
tation, the Doctor insisted upon its performance, which at last
was done, on the sth October, 1858, by Professor Balassa; the
patient was almost asphyxiated upon her seaf, and it was necessary
to employ artificial respiration to keep her alive.
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Since that period she has gone on tolerably well, but the larynx
is completely closed, in such a manner that it is impossible for
the patient to inspire the least quantity of air through the larynx ;
this was readily shown, on stopping up the external aperture of
the canula through which she breathed.

It was necessary, in the first place, to know exactly the seat of
the acelusion, and the pathological condition of the larynx generally,
in order to assist the general treatment of the constitutional disease
by local treatment of the larynx ; this made a laryngoscopic examina-
tion desirable.

My first attempts to examine the larynx by means of a speculum
were not successful, either because the epi-
glottis proved an obstacle, or that the patient
could not sustain the contact of the laryngo-
scope beyond a certain period. In order fo
overcome this last difficulty, I persuaded
her to place a laryngeal mirror frequently
at the back part of the mouth, so as to ac-
custom these parts to the contact of a
foreign body; this introduction was made
either by the patient herself or by her
physieian.

At the end of a fortnight the sensibility
had become so blunted, that it was possible
to make a laryngoscopic examination with
success. It may be mentioned, that I had
previously succeeded in causing the elevation
of the epiglottis by a deep inspiration (al-
though this was not obtained by air passing
through the larynx, but through the canula), , 15 4 cuperior aspect of the
and by attempting to utter loud sounds, lwynx closed by the swelling
principally the word eZ ! &e. I then per- f.,::;enéﬂtmipmlui;:u::;
ceived the image represénted in Fig. 13, a. v Ifmg; bﬂﬂﬂ'l iy
The false voeal cords were slightly swelled i rabs e At et
and i:{jecteﬂ,_ but moveable without any :;;'f:‘“*n"- ;}:- o e
appreciable distress; in fact, it was pos- Morgagni; us. ¢, inferior voeal
sible to bring them rapidly in contact one <
against the other, in the median line, and afterwards to separate
them so as to permit the ventricles of Morgagni and the inferior
vocal cords fo be distinetly perceived,
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These possessed almost their normal white colour, and, to my
great surprise, showed a remarkable mobility. We observed particu-
larly, during deep inspiration, or when the patient endeavoured to
emit a sound, movements of the posterior portion, in which are
placed the processes of the arytenoid cartilages.

Nevertheless, it was not possible to close the glottis by the
approximation of the edges of the vocal cords; these were invari-
ably separated between the processes. T perceived, between the sepa-
rated borders of the glottis, a superficial furrow formed by two cush-
1ons of mucous membrane, which were oblong and of a dark colour.

The seat of the occlusion in the larynx was now recognised. It
was found beneath the free edges of the true vocal cords, of which
the superior lamella was normal ; it was also the same in the other
visible parts of the larynx, independently of slight swelling of the
false vocal cords and very considerable enlargement of the arytenoid
tubercles.

In order the beiter to understand the nature and extent of the
closure of the glottis, T entertained the idea of making use of the
laryngoscope according to the mode of its employment by Dr.
Neudoerfer upon the dead (* Bib.,” No. 6), and which we ought to
employ in all similar cases.

It was requisite to introduce a small mirror through the artificial
opening of the larynx, and also to examine this organ from below
upwards. With that end, I had a canula made, somewhat curved, as
large as possible, and of which the superior wall had a large opening ;
I then introduced it into the opening made by the operation, between
the cricoid and thyroid cartilages. The patient breathed with this
canula as freely as with the ordinary one.

Afterwards I introdueced a small metallic mirror, of which the
surface was turned obliquely upwards and forwards, and placed it
in such a manner that it partially occupied the opening in the
superior wall of the canula, immediately beneath  the inferior
orifice of the larynx. The light of a lamp was now concentrated
upon the laryngoscope by means of a small ophthalmoscopie mirror;
the whole of the interior of the larynx, was strongly illaminated,
and gave an image to the observer which was seen through the
central opening in the ophthalmoscope. :

Figure ‘14 explains tlle'arrangﬁ!n““t of the apparatus, and the
course of the rays. We recognise, in the sketch of tlu? neE:l-: and
mouth, the representation of the fenestrated canula, which is pro-
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vided with a plate of metal to fasten the straps on. We illki"-\'i.‘-'-l';
see a very small mirror, the curved stem of which projects out of
the canula. In front of the
canula is placed the concave
mirror, which concentrates
the rays of the laryngoscope ;
the dotted line indicates the
visual direction of the ob-
SErver.

The laryngoscope, some-
times, interferes with the
respiration, but it does not
prevent the examination ; it
was warmed previous to in-
troduction, but as i1t con-
sisted of a very thin metal
plate, it became rapidly

Fic. 14.

cooled, and I was obliged
to warm it almost every in-
stant. I conceived a new
proceeding, which. obviates
this inconvenience, and pre-
vents the tarnishing of the f ‘ _ :
. a Fig. 14 Figure in ontline of the employment of tha
speculum by the deposit of * jiyngeal mirror through the fenestrated canuls, after
condensed moisture ; it con- layngotomy.
sists in the application of a very fine layer of a solution of gum
arabic, which retains the clearness of the image for a sufficiently
long time.

I could also examine very clearly and very conveniently, from
below upwards, that portion of the larynx which was closed. 'I,
discovered that the round opening of the lar ynx was obstructed 1
two tumours of the mucous membrane situated beneath the ﬁm
border of the vocal cords, and that they took their origin from the
lateral and posterior parts. I have given a sketeh of this i Figure
14, & ; we perceive a longitudinal furrow, not very deep, at the point
of contact of the two tumounrs. The left side of the image corresponds
to the right side of the larynx, and wice versd, as in all the laryngo-
scopic figures; but the superior border of the image corresponds
to the posterior periphery of the opening of the larynx, the
inferior border to the anterior periphery, or rather to the internal

4
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border of the laryngotomic wound, where we may perceive a small
vegetation,

The figure in outline (Fig. 14, ¢) represents the form of the
swelling of the mucous membrane, following a section through the
larynx from right to left. We recognise the folds formed by the
mucous membrane at the interior of the larynx, situated one
upon the other, separated by the ventricles of Morgagni (». M.),

‘and prominent towards the orifice of the larynx, The dotted
lines indicate the considerable swelling of the inferior portion
- of the vocal cords, the result of scrofulous infiltration, whilst the
_internal border of the superior lamella is in a normal condition.
The swelling caused the closure of the glottis.
- I had recourse to the laryngoscope,in guiding my hand, to intro-
~ duce probangs either from above through the glottis, or from below,
‘in order to estimate the resistance offered by these tumours, which
I found to be very strong. On infroducing a probang from below
upwards, and pushing it with force into the furrow, 1 succeeded in
‘traversing it with the button many times. This passage was con-
~ firmed by the depth to which the instrument was driven, and by the
tickling which provoked a cough, manifestly arising from tonching
the vocal cords, and finally by the sensation felt by the patient.

* It was now proved that the passage through this place was not
vet obliterated. ‘There remained the therapeutic indication of
maintaining and enlarging this by the introduetion of sounds. It
was this plan which Professor Balassa and myself followed in this
patient, from that time.

We frequently continued the laryngoscopic exammation from
above and below, in order to watch the progress of the local affec-
tion. In this way we were convinced that the scrofulous infiltra-
tion of the mucous membrane, which closed the larynx beneath
the free borders of the voeal ecords, had extended to that portion of
the latter which had hitherto remained free. At the same time it
had extended downwards to the deeper parts, so that the closure
occupied all the portion situated between the vocal cords and edge
of the laryngotomic opening; nevertheless, the nfiltrated parts
were less rigid and less tense (spring of 1859).

The frequent introduction of sounds into the stricture, through
the opening in the canula, produced, amongst others, the {ollowing
vosult.  After the withdrawal of the probang, we could perceive,
by laryngoscopic inspection from helow upwards, a eanal sitnated
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dition of the pormal flowing of tears; in fact, we have never
observed the slightest inconvenience of that function in our patient.
Nevertheless, we do not wish to deny that, under ecertain circum-
stances, the difference of pressure exerted by the respiratory move.
ments can have any influence whatever upon the flow of tears.

Case 2.—Polypus attached lo the vight vocal cord, giving rise to
constant hoarseness, supposed lo be nervous (*Bib.,” No. 8).

On January 2d, 1859, Dr. Hirschler brought to me a gentleman,
forty years of age, belonging to the upper ranks of society, who had
been attended for many years for a nervous hoarseness, This affec-
tion suddenly came on after a considerable effort (of the voice), and
never wholly disappeared, but had always momentarly grown worse
under the influence of violent emotion.

The laryngoscopic examination, which the patient sustained
without the least difficulty, afforded me a surprising result; it
showed, in fact, that the constant hoarseness was not of a nervous

character, but that it was due to an acei-
F1e. 15. dental round and uneven, production, of
a dark colour, and of which 1its base,
“somewhat large, occupied a spot situated
about the middle of the right vocal cord.
1 recognised the soft consistence of this
tumour by the agitation which it under-
went during the vibrations of the vocal
Fig. 15, Polypus attached to the oopd and by its flexibility when partially
: Eﬂ::ﬂ?&ﬁﬁﬁi ;c[?t]ﬂnmu:lw squeezed by the glotiis, : The nlIt}eratinn
of the voice during emotion led us to
suppose that changes in the size and consistence ?f this tumour
might result from disorders in the circulation.  Figure 15 repre-
sents a sketch taken immediately after the examination.

Dr. Semeleder, of Vienna, to whom I sent this patient, has since
confirmed not only, in all their details, the existence of this
polypus, but also, later, as it appears, the growth of the tumour.
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Case 3.—Uleers of hard and soft palate, with considerable loss of
substance, involving nearly all the woula. Hoarseness ; great
swelling of the epiglottis, which is injected and ulcerated, witl
a wnucous pateh on ils vight side, giving it a trilobed jforuts
Constriction of the larynw, dyspnoa, laryngotony. Recovery,
with restoration of the voice.

For the following account I am indebted to the kindness of
Dr. Koller.

S. F—, aged eleven years, a native of Baja, in Hungary, had been
affected, when a year old, with a red papular eruption about the
genital organs, which was only cured at the end of three months.
A disease of the eyes appeared at the age of three years, and has per-
sisted almost constantly since that period. In the summer of 1858,
this patient suffered, for some weeks, from an acute disease accom-
panied by fever, during which the back of the nose was depressed
inwards, and ulcers formed upon the hard and soft palate. At this
stage, in the autummn, a very severe hoarseness was added to her
disease.  She presented herself for the first time for advice at the
Hospital for Sick Children, at Pesth, on November 23d, 1858, and
was attended during a certain time for an epiphora of the left eye,
with inflammation of the lachrymal sac.

When admitted, on January 14th, 1859, into the hospital, she
presented, on the whole, the following symptoms:—feeble consti-
tution ; cachectic aspect ; weakness of the right eye ; the back and
root of the nose had sunk inwards ; between the left inferior eyelid
and the nose is a resisting tumour, as large as a pea, on the surface
of which are seen numerous openings, the size of heads of pins,
out of which flows liquid pus of a whitish colour; an ectropium of
the left inferior eyelid, with the loss of nearly all the eyelashes ; at
the middle of the hard palate are two suppurating ulcers, situated
alongside of one another, as large as the head of a pin, and, where
a probe penetrates above to the depth of an inch, giving the sensa-
tion of a rough surface ; considerable loss of substance in the soft
palate, almost complete destruction of the uvula, with cicatricial
contraction all round about ; the posterior wall of the pharynx of a
dirty yellow ; bad odour ; slight swelling of the glands at the side
and nape of the neck ; considerable hoarseness and noisy breathing.

I had examined the patient on the eve of her entrance into the
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lmspit.ail (January 13th), and had confirmed the following condition
(see Ilig. 16, a) i—1he epiglottis is enormous, extensively injected,
and possesses a thickness of almost that of the finger; on the right

F1e, 16.

Fig. 18. o, Mucous pateh on the swollen epiglottis ; &, uleerations formed afterwards,

side can be perceived a large mucous patch, which spreads deeply
upon the posterior surface, and which is covered with thick pus, of
a dirty-yellow colour. The entrance of the larynx is so constricted,
that a small part of the vocal cords, slightly inflamed, alone remains
visible, and the air enters and departs with a loud noise. The
patient was submitted to treatment by ointments. On January 20th,
I examined her for the second time, and found that not only was the
right mucous patch scooped out, and its purulent layer appeared
erased, but that an uleer had also formed on the left side, small,
but deep, in such a manmer that the epiglottis, still swollen, pre-
sented a form altogether peculiar, of three lobes (Fig. 16,4). The purn-
lent mucus seemed to arise especially from the left ulcer, between
the epiglottis and the left aryteno-epiglottic ligament, rendering the
breathing often troublesome, and frequently causing attacks of
coughing. The entrance of the larynx was always obstructed by
the swelling of the parts, although, in consequence of the retraction
of the right ulcer, we could perceive a much larger portion of the
true and false vocal cords of the same side.

The treatment by ointments was continued, but we did not employ
local cauterization to the uleers of the epiglottis, which, nevertheless,
conld have been done with certainty by the aid of the laryn-
goscope, .

When I examined the patient over again, on January 29th, the
infiltration and swelling of the epiglottis had considerably dimi-
nished ; the jagged bottom of the ulcers was but slightly covered
with a semi-liquid muco-pus, and possessed the reddish colour of a
mucous membrane, However, the loss of substance produced by
the ulcerations was considerable, and the epiglottis invariably pre-
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served its trilobular form. The middle triangular lobe projected
especially below and behind by its actually sharp edge.

1 observed upon the right false vocal cord, always swollen, two
patches of a yellowish colour, with sharp angles, and some twen-
tieths of an inch long. The cough had diminished, but the hoarse-
ness was persistent.

Later, we were convinced that laryngotomy was indispensably
necessary, in consequence of the progress of the uleers of the larynx
and of the great swelling of the vocal cords. The operation was
performed with complete success by my respected colleague, Professor
Balassa, on February 25th, 1859.

I immediately took advantage of this fresh occasion to apply the
laryngoscopic method from below, namely, through the fenestrated
canula (see Fig. 14). It was hoped that this inspection would be
more profitable than in the first case, as this was only a case of con-
striction, and not of complete occlusion of the larynx; and the
laryngoscopic examination subsequently proved the truth of this.

I concentrated the light of the sun, by means of a small ophthal-
moscopic mirror, upon an oval steel laryngoscope, placed in the
fenestrated canula. There was no accidental reflection of light to
interfere with the view, because the dise, which was fastened by a
strap, was placed obliquely, and formed an obtuse angle with the
meident rays; and because the internal surface of the canula was
generally covered over with a thin layer of dried mucus. We may
state that, under these circumstances, the light was truly brilliant,
notwithstanding the diminutiveness in the size of the mirror; we
could distinguish with surprising clearness the minutest peculiarities
of the mucous membrane, in consequence of their proximity.

An ordinary lamp was found to be equally sufficient for these
researches.

T have given in Figure 17, 1, a sketeh of the interior of the larynx,
examined a short time after the operation of laryngotomy. We
examined the larynx through the open glottis, from below upwards.
If we remember the sitnation of the laryngoscope (shown in Figure
14), we can understand why the superior part of the drawing cor-
responds in reality to the posterior, and the inferior to the anterior ;
the lateral parts reciprocally correspond to the opposite sides. The
ventricles of Morgagni are not seen in this arrangement. There
exists, between the free borders of the epiglottis and the right
arytenoid cartilage, an opening, limited laterally, in the projected
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image, by a morbid cushion and the right voeal cord ; the view can
extend higher up into the pharynx, through this opening.

Whilst I exammed the pharynx through this opening, I re-

Fie. 1';

Fig. 17. 1. The larynx exemined from
Lelow upwards, through the separated
glottis; a e, borders of the vocal conds
which bound the glottis; &8 con-
atriction of the elustic eone, beneath
the arytemoid processes; o superior
portion of the posterior wall of the
larynx, where some patches appeared
gince the operation ; o, extre-
mity of the arytencid cartilage of
the right side ; ¥, very prominent mor-
bid coshion, situated about the Leight
of the posterior portion of the left
false vocal cord, and which is oblite-
rated forwards and outwards; it was
not distinetly visible in the exami-
nation made by the pharynx, in eon-
sequence of the position of the swollen
epiglottis; e, inferior surface of the
epiglottis, which arises obliquely back-
waris.

2, The constricted glottis of this patient,
seen from below,

quested the patient to open the mouth ;
and Dr. Bokai, chief physician to the
hospital, convinced himself that the
pharynx and the soft palate were really
illuminated by the luminous rays which
penetrated from below,

It was curious to examine the con-
stricted glottis, from below upwards,
during phonation (see Fig. 17, 2). When
I requested the patient to utter a sound,
which, of course, she could not ac-
complish, T immediately observed the
borders of the glottis to approach one
another, and to leave but a very narrow
oblong crack, or rather a furrow, which
however was not rectilinear, nor equally
narrow throughout ifs length, because
of the swelling and puffing up of the
vocal cords, which still existed, although
somewhat diminished. Also, in closing
the canula, the voice was very feeble
and hoarse,

Some weeks later, when the swelling of the mucous membrane of
the larynx had considerably diminished, and when the voice had
become almost natural, the narrowed glottis during phonation had
its borders entire and rectilinear ; we then distinctly perceived the
angles which were determined by the displacements of the arytenoid
processes (see Chapter IV, Section I, pages 38, 39), and which we
had not seen during the swelling of the vocal cords.

The importance of the method proposed by M. Neudoerfer, which
consists in an examination made through the fenestrated canula, was
here incontestably proved for the second time. It allowed us to
study the larynx in a precise and convenient manner from below, and
rendered visible parts which, in an examination made from above,
are difficult of access, or remain always concealed. We could equally
in this way, as has been already observed by M. Neudoerfer, extend
our view into the deepest parts of the trachea, which are not
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visible from above, unless under particularly favorable circum-
stances.

Altogether, this proceeding appears to me of still greater import-
ance, inasmuch as it enables the physician to control with the eye
the movements of the hand, in sounding or cauterizing, or in per-
forming any other operative measure. Experience has convinced
me that, with a little practice, it is possible to manipulate nicely,
and without difficulty, through the fenestrated canula, because of
the proximity of the parts, and because one is but little inconve-
nienced by the mobility of the neighbouring organs. T believe it
even possible, in spite of the sensibility of the glottis, to open an
abscess, or to cut off accidental substances, which are developed
within the larynx or the trachea.

I would particularly claim attention to the employment of the
galvanic cautery, which, independently of any other consideration,
always recommends itself by the absence of heemorrhage.

If the laryngoscopic examination establishes with certainty (as in
Case 2) the presence of an accidental production in those regions
of the larynx which are difficult of access from above, and if their
excision should seem necessary, it would be better to perform laryn-
gotomy first, and then to introduce the laryngoscope in the fenestrated
canula, and to operate by means of the galvanic cautery.

Case 4.—Cicatrices and loss of substance of the larynw, causing
wncurable aphonia ; destruction of the epiglottis, and part of the
velum palati, from old syphilitic disease.

The mother of the patient of whom we have just spoken, E. T—,
aged sixty-eight years, anative of Baja, has had aphonia for six years.
She attributes this condition to a cold, occasioned, she says, by a
cold drink ; the aphonia suddenly supervened. She also states
that she has never had any symptoms of syphilis. Nevertheless, at
an examination made on January 13th, 1859, I discovered a suppu-
rating perforation at the junction of the hard and soft palate,
great loss of substance of the velum, particularly on the right
side, and numerous cicatrices in the pharynx, evidently of syphilitic
origin. ; ,

The larynx could be easily examined, in consequence of the ine
sensibility of the mucous membrane of the pharynx, and also of the
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loss of substance suffered by the velum palati; it exhibited very re-
markable wasting, the result of laryngeal ulcerations which were now
actually cicatrized (Fig. 18). The epiglottis had disappeared, and
there remained only but a short stump,
Fig, 18. irregularly excavated, especially on the
right side. Whatever the patient swal-
lowed produced a choking sensation. The
right superior vocal eord was considerably
thickened ; its surface irregular and rough.
The surface of the left superior voeal cord
: ; was likewise rough, cicatrized, and had
8 e of the lnryee, ' * suffered besides a great loss of substance
at its internal border. Consequently, on
the left, we could perceive a large portion of the inferior vocal cord
relatively normal, whilst on the right, the vocal cord was deeply
excavated behind, and almost entirely covered by the false vocal cord.
The other parts of the mucous membrane, especially the right aryteno-
epiglottic ligament, presented considerable loss of substance and also
numerous cicatrices, We could readily understand that this
condition of the larynx did not admit of the formation of a regular
glottis, capable of producing sounds. When the patient desired to
emit a sound, the true and false vocal cords approached one another,
and the air escaped with a hissing noise.

Case 5.—Retraction of the vight inferior vocal cord, with swelling of
the superior vocal cord of the same side, producing loss of voice,
Srom syphilis.

1. M—, aged forty-one years, a policeman, native of Krumau,
in Bohemia, has been affected for more than ten years with various
forms of secondary syphilis, Previously, in 1843, the patient lost
his voice, and suffered very much with the larynx. The laryngoscopic
examination which T undertook on the 22d of January, 1835g, at the
request of Professor Balassa, showed that the anterior membranous
part of the right vocal cord was retracted in the form of a sickle,
when the arytenoid process was turned inwards ; the right false vocal
cord was considerably prominent about the centre of the larynx, and
almost entirely covered the inferior vocal cord. On the left side,
the situation and structure of the voeal cords were normal. The
cartilage of the epiglottis, which was recognised by its yellowish
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colour through the transparent mucous membrane, prusﬁ_nted on
the right a notch or depression, Nevertheless, T :145: not believe that
it is a pathological phenomenon, because I have likewise observed
such irregularities in a state of health. s T

Figure 19 gives a sketch of the parts, the glottis being half
open. The hoarseness is explained by the
swollen superior right vocal cord, which Fic. 19,
is applied upon the anterior part of the .
glottis a little open, in consequence of the
retraction of the inferior vocal cord. Con-
tributing also in a great measure to form
the glottis, this false vocal cord consider-
ably restrained the production of the vibra-
{ions, which were besides already irregular #g.19. Retraction of the right in-
in consequence of the retraction of the {;f”:ﬁfﬂ;ﬁ“ﬁg“ﬂ?ﬁ:
right vocal cord, which allowed the anterior — swme side.
part of the glottis to remain widely open.

CasE 6.—Partial destruction of the epiglottis, with considerable
swelling of the false vocal cords ; hoarseness degenerating into
aplonia ; congenital fissure of the velum. Iuspection of the
entire trachea, down to the bifurcation.

P. P—, a clerk, was affected with a chancre in 1847 ; the same
year, he was seized with a hoarseness, which degenerated into aphonia.
His voice 1s better about the middle of the summer, when the
weather is dry.

The application of the laryngoscope (25th January) could be
made with great facility, the patient having a complete congenital
fissure of the velum palati.

Fig. 20 gives a sketch of the image
obtained by the laryngoscope. The glot-
tis is half open.

The epiglottis, considerably thickened
on the right side, is notched in the
middle; the border and posterior sur-

: epiglottis. Considerable swelling
stance, of the false voenl covds (su-

The superior vocal cords are con- — Pevien:
siderably relaxed and swollen, in such a manner that they touch one
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another in front in the median line, even when the glottis is but half
open, and that they almost entirely cover the inferior vocal cords.
We can only perceive in the figure but a narrow portion of the
posterior part of the border of the inferior vocal cords.

When the patient desires to utter a sound, the false voeal cords
apply themselves one against the other in the median line, whilst,
in the normal condition of phonation, they are found always at a
distance of a few lines from one another.

This circumstance prevented the formation of regular sonorous
vibrations. The air could pass only but with a hissing noise be-
tween the edges of the relaxed superior vocal cords. This abnormal
state was, without doubt, in the present instance, the real cause of
the aphonia.

It deep inspiration, the glottis opened itself in a normal manner,
and of a normal width. The favorable circumstances which were
met with in this patient, in consequence of the insensibility and
conformation of the velum palati, permitted of my evamining the
whole of the trackea down to the bifurcation.

Case 7.—dphonia for eight months ; constriction and insufficiency
of the glotiis ; swelling and infiltration of the mucous membrane
of the arytenoid cartilages ; obliteration of lhe ventricles of Mor-
gagni ; direct cauterization of the affected parts by the aid of the
laryngoscope ; formation of white eschars.

On the 26th January, I examined, at the request of Professor
Balassa, M. J. R—, a merchant, aged thirty-two years. Highteen
months ago, on a very hot summer’s day, he was suddenly seized
with a dreadful hmmoptysis, the result of violent agitation, and
after drinking a large quantity of cold water; subsequently, fits
of coughing and hoarseness supervened, but the hemoptysis did
not return. The patient has had aphonia for eight nonths, and
breathes with a sensible raftling noise, Inspiration is more or less
distressing.

The laryngoscopic examination made known constriction and
insufficiency of the glottis; the constrietion was brought about
by the swelling and considerable infiltration of the mucous
membrane which encloses the arytenoid -cartilages, and which
necessarily limited the momlity and likewise the separation of the
arytenoid cartilages and their processes; the insufficiency, on the
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other hand, was produced either by the limited mechanical _muhility
of the parts, or, particularly on the right side, by the lrrEgl_Jlar
notches on the edges of the vocal cords, which were of a grayish-
white colour.

The enlargement of the glottis did not exceed some twentieths
of an inch in its transverse direction (constriction), whilst occlu-
sion without a great display of force was never hermetic (insuffi-
ciency). The patient could not compress the air in the chest unless
with a great effort, and during a short space of time, because it
escaped by the glottis.

I have represented, in Fig. 21, the image given by the laryngo-
scope, when the glottis was enlarged a
little over the half of the transverse dia-
meter, as much as it could attain, The
fold of mucons membrane which encloses
the arytenoid cartilages is swollen, in-
jected, and very much stretched ; it was
the same with the superior vocal cords, =
which were likewise swollen, but relaxed. 7, 21. Constriction and insufi-
The ventricles of Morgagni were obliter- ~ &ene¥ of the glottis; swelling of
:le{L e nrytenoid eartilages,

Antimonials were employed by Professor Balassa at first, and
afterwards quinine, when fever and night sweats supervened.

The condition of the larynx had not scarcely changed when,
on February toth, 1859, I examined the patient over again.
The redness of the fold of mucous membrane of the aryte-
noid cartilages had almost entirely disappeared, and was replaced
by a pale tint; the tension had diminished, and we thought we
could see an cedematous infiltration. The superior vocal cords seemed
swollen, and their anterior half were in contact at the median line.

Caunterization with nitrate of silver was indicated under these
circumstances, and the following day, in the presence of Professor
Balassa, I performed it by the aid of the laryngoscope, with a
caustic holder, sufficiently long, and suitably curved. The quietness
maintained by the patient allowed of my touching exactly the in-
flamed spots above the arytenoid cartilages. 1 introduced the
laryngoscope at first with the left hand, and placed it in such a
manner, that not only were the different parts of the larynx visible,

but the caustic holder could be held and directed by the right hand
upon the points described,

Fig. 271.
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LARYNGOSCOPE.

Case 10.—Redness and swelling of the superior vocal eords ; with
£ a cireumseribed inflammation at the point of insertion of the four

vocal cords.

M. E—, aged fourteen years, has had his voice slightly masked
for a long time, and he suffered from disagreeable sensations in
-the larynx; he was subject to frequent colds, but he was

otherwise well. 1

examined him with the laryngoscope on the 4th

of May. 1 introduce this case here, because I could see very

Fig. 22.

Fig. 22, Posterior surface
of the epiglottis, nnd
point of insertion of the
four voeal cords, upon
which there existed a cir-
enmsoribed  inflamma-
tion.

easily and completely the whole of the poste-
rior surface of the epiglottis and the points of
insertion of the four vocal cords (see Fig. 22).
The examination showed redness and swelling of
the superior vocal cords, and their abnormal ap-
proximalion during phonation. Tt was this
which explained why the voice was masked,
and even lost, during the least catarrhal affection.
At the point of insertion of the four vocal cords
and the epiglotiis, existed a yellowish spot in the
mucous membrane, intensely injected.

This condition could not be cured, but was

improved by frequently repeated cauterization of the superior vocal
cords, which were swollen,

Case 11.—Tubercles on the right vocal cord, and in the mucous mem-

brane between

the arytenoid cartilages ; cushion of the epiglottis

very prominent.

Fi6. 23.

Fig. 28, Tuhercles on the
right vocal cord, and on
the mucous membrane
between  the arytenoid
enrtilages. The cushion
of the epiglottis is very
prominent,

On the 26th of June, I examined a
woman, A. K—, with aphonia for twe

~ years, and who had been previously affected

with syphilitic ulcerations of the velum
palati. Fig. 23 shows that the injected mucous
membrane of the right vocal cord, and the
fold which oceupies the intervening space
between the arytenoid cartilages were the seat
of yellow tubercles. Iodine always brought
about some improvement.
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76 APPENDIX ON RHINOSCOPY.

I must not omit mentioning that last spring, when in Paris, I
was reminded of the “bromide of potassium, which had proved
useful to Professor Gosselin, as a local anwmsthetic, especially in the
pharynx, during the operation of staphyloraphy.” (¢ Gazette Médicale
de Paris,” 14 Avril, 1860, p. 223); and that I had previously,
in 1858, pointed to the composition of ether and ehloroform, used
by Weiger, a dentist of Vienna, as likely to be useful for this
purpose.

Whatever the future may develope in this respect, we shall still
find persons in whom the rhinoscopic and laryngoscopic methods
will fail ; but this want of success exists in all other modes of
exploration, besides the present.

But when we have succeeded in removing all obstacles leading to
the parts which we desire to inspect, and have regulated the light in
a manner previously described, it becomes a comparatively easy
matter to introduce the mirror, and to investigate the different parts
of the pharyngo-nasal vault and nasal fosse.

As a matter of course, all the general rules given for the use of
the laryngoscope, apply equally to rhinoscopy. In the latter, as well
as in the former, any person who has made himself familiar with the
laws of catoptrics—of the topography of the respiratory organs—and
who does not act without proper consideration, will very soon become
aware of what he desires to perform.

It will now be expedient to direct the attention of the reader to
the accompanying woodcut (Fig. 31).

The drawing shows a section of the head and neck, through
the median line—the head thrown well backwards. All the parts of
the external wall of the left nasal fossa, namely, the turbinated
bones, the meatuses, and anterior nasal opening, are marked by
dotted lines on the septum narium. The velum and the uvula are .
drawn out of their normal position (gz’) by a palate-hook (k), and
turned forwards and wupwards—the tongue being sufficiently
depressed, the mouth, fauces, and nasal cavity, communicate freely.

Tf, under such circumstances, a little mirvor is placed at «x, and y.
be the direction of the light and sight, then the observer must see
in the direction wu, throngh the posterior nares into the nasal
fossee, which are visible throughout their entire extent, 1f the nasal
fossee are wide enough, the sight may extend along the septum as
far as the nasal bones and the lamina cribrosa. The bottom of the
nasal cavity, and the greatest part of the inferior meatus, remain in-

























84 THROMBOSIS OF THE

the lower jaw was cut. On the 17th, its condition was much the
same. On the 18th, the discharge was more scanty, thinner, and of
a bad colour. The edges of the wounds had a livid appearance. In
the course of the day a slight cough came on. On the 19th, there
was great collapse, with dulness of the eyes, and the act of sucking
was, for the first time, very imperfectly performed. There was great
restlessness and constant moaning, with persistence of the cough.
Ordered decoction of cinchona, with Malaga wine. Towards even-
ing transient epistaxis supervened, and, according to the parents’
account, the urine was tinged with blood. Death occurred soon after
g p-m. quietly, without eonvulsions having preceded it.

Post-morten appearances thirty-six hours after death.—The body
was tolerably fleshy. No rigor mortis. Head.—The greater fontanelle
is open to the extent of half an inch, and somewhat depressed.
Bones of the skull normal. In the anterior portion of the superior
longitudinal sinus is found a firm, three-cornered, pale clot of blood,
completely filling the sinus and adhering to its walls, This was
found, on a closer examination, to be laminated, and contained in
its interior, where it was somewhat softer, thickish, dark-coloured
cruor. In the posterior portion of the sinus the thrombus does
not occupy its whole ealibre ; it is also softer there, and consists of
buffy fibrin infiltrated with serum. In the left lateral sinus is also
found a fresh, soft, dark-red clot, while the right lateral sinus is
filled with dark, fluid blood. The veins terminating in the superior
longitudinal sinus contain tough, firm, colourless clots. Venous
hypersemia and slight cedema of the pia mater. The brain is
strikingly firm for the age of the child. The ventricles are small,
and contain only a few drops of serum.

Chest.—1In the lower lobe of the left lung are found several small
patches of lobular pneumonia, surrounded by lung-tissue in a state
of atelectasis; in the upper lobe compensatory emphysema. The
middle lobe of the right lung is in a state of eomplete atelectasis.
The bronchial glands around the left bronchus are in a state of
recent swelling.

Heart.—Contains no blood or clots, The mitral, tricuspid, and
aortic semilunar valves show gelatinous thickening. On the first
there are seen whitish, firmly adherent excrescences, partly smooth,
partly ragged.

Abdomen.—Slight fatty degeneration of the liver. The spleen
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the constituents of the atmosphere.! To the circumstances just
mentioned must be added a property of the blood important for the
growth of thrombi, the rudiments of which are mostly small, viz.,
the property of a tendency fo coagulation from coming into contact
with clots already formed, or with rough surfaces and foreign bodies
which find their way into the vessels, as obtains in the process of
crystallization.  TLastly, it may fairly be assumed in many cases that
an increased coagulability of the blood during life, as observed in
various specimens of blood taken from the vessels, favours the for-
mation of clots within the vessels, although we must be very cau-
tious before we make such an assumption in a given case.

Virchow has already called attention to the circumstance that
there are three localities in the body which, from their anatomical
character and position, especially favour a retardation of the motion
of the blood, and consequently its coagulation during life, viz., the
veins of the lower extremities, the veins of the true pelvis, and the
sinuses of the brain, and of the latter more particularly the longitu-
dinal and lateral sinuses. In the sinuses it is the dilatations of
calibre and projecting partitions in the walls which are said to
favour coagulation. To this I would add that the peculiar form of
the canals in this portion of the venous system and the relations of
circnlation proper to the eraninm furnish further elements which
may tend to retard the current, and thereby favour coagulations in
the sinuses. The form of the canals, which in other portions of the
venous system is for the most part circular, 15 in most of the sinuses
quite another, and the thoroughly three-cornered form of the canal
of the superior longitudinal sinus deviates, above all, from the ordi-
nary condifions. By this deviation from the circular form of the
tanal the relation of the walls of the sinus to the current of blood
flowing through it is essentially changed, and that in such a manner
that the proportion of surface of the walls of the sinus to the quan-
tity of blood is greatly increased. But it is clear that in vessels
whose form differs from the eylindrical, the frictional resistance and

1 Briicke has, it is true, recently shown, by his skilfully conducted investi-
gations, that the death of the walls of the vessels is closely connected with the
coagulation of the blood within those vessels; but the results of his inquiries
apply chiefly to the plienomenon of coagulation in the dead subject, and not fo
the coagulation of the blood in living vessels.
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suppuration, frequently also mixed with pseudo-membranous clots
and fresh coagula of blood. The inmer coat of the sinus is fre-
quently reported to have been thickened, or covered with flat coa-
gula. In four cases only had the thrombi not yet reached the
suppurative stage; thus, in a case of Puchelt’s,) in which only two
valve-like clots were found, which almost entirely obstructed the
sinus ; further, in a case by Abercrombie,® and in one by Bruce,?
i which the walls of the sinnses were mentioned as thickened and
changed, and the canals filled with clots similar to those found in
aneurisms, Lastly, Heusinger* relates a very interesting case, in
which a firm thrombus completely filled the lateral sinus, and the
dura mater was perforated at a point in the sinus corresponding to
the posterior part of the petrous bone. To the extent of half an
inch in length, the inner coat of the sinus was entirely destroyed at
this point, and ragged granulations enveloped in pus, sprouting out
towards the carious depression in the petrous bone, completely filled
the canal. At the same point there was also a communication of
the carious petrous bone with an abscess of the right cerebellum.
This ease is worthy of notice, in as much as the nature of the throm-
bus shows ns that its production could not have depended upon
the introduction of pus following rupture of the walls of the sinus,
in which case heemorrhage must necessarily have ensued. Besides
this ease, three others are met with in which mention is made of a
perforation of the walls of the sinus, and of a communication with
the carious portion of the petrous bone, admitting of the intravasa-
tion of pus into the sinus from without. But in the other cases
the thrombus was already in a state of suppuration; thus, in
Hooper’s,® in which both lateral sinuses were filled with pus and
covered by false membranes; further, in Bruce’s, in which the
posterior part of the right petrous bone was carious and perforated
at one point, and the walls of the sinus corroded; and lastly, in a
case taken from the ‘London Medical and Surgical Journal,’” n

1 ¢ Venensystem,’ 2, 177.

? ¢Die Krankheiten des Gehirns und Riuckenmarks.’ Deutsel von v. d.
Buseh, 49. ,
t London Med. Gaz,,” 1841. Lebert, loe. eitat,, 420.
*Virchow's Archiv,” xi, g2. ,
¢ Morbid Anatomy of the Brain,” Craveilhier, vol. viii, pl. 4, p. 3. Remark.
Lebert, loc. citat., 419.
Vol. v, 679. Lehert, loc. citak., 421.
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dura water was infiltrated with pus.  The veins, which were in
many places distended, contained thiek, yellow pus, which extended
into the longitudinal sinus. The coats of these veins were thickened,
the Pacchionian glands in the neighbourhood of the falx quite full
of pus. The walls of the longitudinal sinus were for the most part
healthy ; at some spots, however, the mouths of the veins were
thickened and mostly rough from exfoliation; at all these points,
firm, yellowish-white, fibrinous clots were attached, partly flat, partly
in the form of tufts hanging free in the blood of the sinus coagu-
lated after death. These clots consisted of fibrinous capsules filled
with fluid pus, The further channel of the longitudinal sinus and
the lateral sinuses were full of recently coagulated blood. There
was offensive purulent exudation in the sac of the arachnoid on the
right side, and purulent infiltration of the membranes of the brain,
the right hemisphere being strongly compressed by the exudation.
The membranes of the left side looked dull; there were effusion
into the ventricles, and metastatic abscesses of the lung and liver.

Cask 23.1—A soldier, @f. 22, who had received a gun-shot wound
of the right parietal bone, was soon afterwards seized with giddi-
ness and accessions of fever. An abscess formed in the hairy scalp,
and the wounded man died with symptoms of pymmia, to which
were added, on the 2gth day after the injury, oppression of the
chest and diarrheea,

Seetio.—In the posterior part of the longitudinal sinus pure pus
was found ; in the anterior portion a firm clot, mingled with fleshy
fibres. The bone at the point of injury was rough, and the dura
mater at that spot discoloured. There were purulent meningitis
with effusion into the ventricles, purulent pleurisy of both sides,
metastatic abscesses in the lungs, and inflammation of the liver.

Injuries of the skull, followed by inflammation in the vienity of
them, even if cavies of the bones of the skull, as in the two last-
mentioned cases, does not oceur, also sometimes lead to thrombosis
of the sinuses, as will be shown in the following cases.

Cask 24.°—A soldier, @t. 21, was wounded by a grenade in the
right parietal bone. Swelling of the left parotid and of the neck
followed, accompanied by accessions of fever and diarrheea,  The

1 Schmucker, ¢ Chirurgische Walrmelimungen,” 465,
* Schimucker, loc. citat., p. 120,
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Very considerable changes of the inner enat of the vessels, even—

such as we see in far-advanced atheromatous uleeration and caleifi-
cation in the arteries—by no means certainly cause coagulation of the
blood within them ; indeed, it may safely be assumed that all the
individuals in whom the formation of clots oceurs under these cir-
eumstances live for a considerable time with such diseased arteries
before coagulation of the blood takes place. Coagulation within
the vessels, as a consequence of changes in their walls, is therefore
far from occurring in every case, and when it happens it is fre-
quently not until the changes have long existed.
* It might further be added, perhaps, that the influence of the dead
coat of a vessel upon the blood, demonstrated by Briicke,! would
prevail also in the case of inflammation and disease of the venous
coats. But if something of this kind may obtain, we must not
forget that there is a great difference between the inflamed and the
dead coat of a vessel, and that in Briicke’s experiments the blood in
the vessels and heart was at perfect rest, while we have to do with
coagulation of the blood still in motion.

If, therefore, we have the choice of another mode of explanation,
based upon clearly recognised causes of coagulation, we cannot well
do otherwise than give it the preference.

As regards the formation of thrombiin the sinuses of the dura
mater, sometimes met with after injuries of the head, Virchow? has
already pointed out that a primary thrombosis of the veins of the
diploé probably occurs in many cases from contact of the blood with
atmospheric air, and simultaneous inferruption of continuity in the
vessels (heemorrhagic thrombosis). From the peculiar nature of the
veins of the diplog, and their close attachment to the unyielding
bones, collapse of their walls is impossible. In cases of injury, there-
fore, gaping venous apertures present themselves, into which a
hemorrhagic thrombosis, formed externally to them, must readily ex-
tend and, by further propagation, reach the sinus. In thrombosis
of sinuses, the result of the caries of the bones of the skull, these
peculiar conditions of the veins of the diploé appear to me also to
play an important part. The necrosis of the individual layers of
bone, resulting from the process of ulceration in the bone, must ne-
cessarily diminish the supply of blood from the bone to the larger

! Loe. citat.
2 ¢ (Ges. Abh. zur w. Med.,’ 619.
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may be looked upon as secondary. The inflammation of the outer
coat of the small vessels could only be assumed as a determining
condition for the formation of thrombus, in so far as the firm infil-
tration of the cellular tissue prevents the collapse of the veins. This
view, against which many objections may indeed be urged, is by no
means new, and we find allusions to it in the very suggestive
‘ Rational Pathology,” of Henle,! who did not overlook the favor-
able conditions for the formation of thrombus, which exist in the
non-contractile veins as well as in the sinuses of the dura mater,
the veins of the bones, and in veins of which the coats are paralysed
or thickened and indurated. In the same work it is also remarked
that in cases of stagnation in the capillary system of vessels from dimi-
nished vis @ Zergo, the blood of the veins originating there may lose
its motion and coagulate, and inflammations of veins apparently result
from stagnation in the capillaries.

But it is far from my intention to apply this theory to all cases of
so-called secondary thrombosis, and I appreciate the objections which
may be made to it. Above all, it may be urged that thrombi have
not been observed in the small veins, and that this explanation is
therefore inadmissible. But if we bear in mind how difficult it is
to trace small vessels, and especially veins, in decomposed tissues,
since the small venous trunks in which the thrombosis has had its
origin have, in most cases, undergone decomposition in common
with their thrombi before death occurred, this objection will lose
much of its force. There have even been cases of phlegmonous inflam-
mation in which it was impossible to discover any thrombi, or in-
flammatory changes in the lazger vessels, but in which the presence
of metastatic deposits in the lungs rendered the assumption of the
previous existence and decomposition of thrombi in the smalier vessels

11ECESSATY.

L.  Thiombosis of the Sinuses in consequence of a diminution of
calibre from intrusion of foreign bodies and jfron coupressioi.

The formation of thrombus from the causes given in the heading
to this section, is @ priori very probable; although the few cases to
be met with in the literature of the subject for the most part indi-

1 Toc. citat.; 11, 516 and 517.
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Although in this case the new growth iu the petrous bone had
probably produced a simultaneous caries of that bone, as Lebert?
also assumes, it is certain that the narrowing of the channel by the

tumour, and the contact of the blood with it, contributed to the
production of the thrombus.

Case 34.—Paletta® gives an observation, also met with in
Stanmus, according to which the superior longitudinal sinus was
so compressed by ulcerating tubercles (?) that its calibre, to the
extent of three fingers’ breadth, was entirely impermeable.

Forster® states that in a case of perforation of the sinuses from
enlargement of the Pacchionian glands thrombosis existed in them,
a phenomenon which Virchow,* however, has not observed.

Cask 35.%—A soldier, @t. 18, was wounded in the left temporal
bone by a hand-grenade. After he had been trephined feverish
pyemic symptoms, with cough, presented themselves, There was
delirium, and death ocewrred on the twenty-first day.

Seetio.—On opening the skull it was found that a splinter of the
vitreous plate half an inch long, had penetrated the superior longi-
tudinal sinus. In the sinus was found puriform and polypous clot,
of an atheromatous character, a portion of which obstructed the
opening into the horizontal sinms. There were also pus beneath
the pericranium, purulent arachnitis, and extravasation of blood
upon the inner surface of the temporal bone.

In this case we might assume either a hemorrhagic thrombosis,
whether originating at the seat of injury in the bone or at the
wound produced by the operation, or a caries of the bones of the
skull, as the starting-point of the affection of the sinus; but the
penetration of the splinter into the sinus is so manifest an origin of
the coagulation of the blood that it is unnecessary to seek for any
more remote one. The narrowing of the channel, on the one hand,
and the contact with the foreign body on the other, may both have

! Loe. citat., 421. :
3 ¢« Exercitat. Patholog. Mediol.,” 1820, p. g4. Stanuius, loc. citat,, 36
3 ¢« Handbueh der Spee. Pathol. Anat.,’ 616.

4 ¢ Handb. d. Spee. Pathol.,” i, 164.
¢ Sclhimucker, loc. citat.,, i, 8g.
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right hemisphere of the cerebrum; old, yellowish-coloured cicatrices
and yellow softening of spots in the neighbourhood of the fissure
of Sylvius. There was also purulent phlebitis of the common iliac
and left crural veins, and the vena azygos contained pus almost as
far as its communication with the superior cava. Slight serous
effusion into the left pleura. Lungs healthy. Partial atrophy of
the parietal bones.

- In both these cases the thrombosis of the sinuses is doubtless to
be attributed to the great age of the subjects, and to senile maras-
mus. In the last, plugs in a state of suppuration existed in other
parts of the venous system, which depended upon the same causes
and appeared to be of earlier origin, as is shown as well by the
history of the case as by the more advanced stage of metamorphosis.

Case 38.1—A child, two years of age, which had long been very
weakly, died suddenly with symptoms of suffocation. At the post-
mortem examination, a fresh clot was found in the anterior portion
of the superior longitudinal sinus,.while the posterior portion of
the sinus was filled with false membranes and a fluid resembling
the lees of wine; the veins communicating with the sinus were
much distended with blood. In the centre of the right hemisphere
there was a large apoplectic clot.

In this case infantile marasmus would appear to have given rise
to the thrombosis of the sinuses, and the case itself may fairly be
grouped with the two preceding ones of marasmus senilis,

Case 39.2—A boy, fourteen years old, suffered from ague-
cachexia, with edema of the limbs and enlargement of the liver
and spleen. Diarrheea and cough came on, followed by fainting
fits, cyanosis of the face, dyspnea, and death.

Sectio.—In the superior longitudinal and lateral sinuses firm
clots. Brain normal, with a large quantity of serum in the
ventricles, The spleen enlarged ; the lungs hepatized,

CasE 40.5—A boy, fifteen years old, who had been suffering for

! Tonnelé, loe. eitat. Lebert, loc. citat., p. 387.
¢ Tonnelé, ‘Rust’s Magaz.,” 41, p. 130, 1834. V. Albers.
3 Tonnelé, loc, citat, : ;
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Degeneration of the kidneys with cysts and concretions. (Edema
of the Tungs, and obstructive plugs in the pulmonary arteries.

The cases 39, 40, 41, and 42 are instances in which the throm-
bosis of the sinuses must be regarded as the final result of chronic
cachexia. But cases are not wanting in which quickly operating
and highly debilitating influences lead to thrombosis of the sinuses,
as will be shown in the following examples, Profuse hemorrhages
and fluid discharges are of especial importance in this respect.

Cask 43.1—A woman, aged twenty-three, was twice attacked by
peritonitis in the first week after delivery, for the cure of which
repeated copious abstractions of blood were made during nine days.
Twice, namely, forty leeches were applied, and twice twenty, or
120 altogether. A fortnight after delivery, headache and vomit-
ing supervened, followed by hemiplegia. Great restlessness and
screaming ; coma and, finally, death three weeks after delivery.
It must be added that, in consequence of these new symptoms, the
patient was bled once from the arm, and fifteen leeches applied on

various occasions.
~ Sectio.—The superior longitudinal sinus was seen very much dis-
tended, and of a glittering blackish appearance. It was filled by a
clot, in the centre of which was a puriform fluid, resembling wine
lees, The right lateral sinus, which was double at its commence-
ment, also contained a similar fluid, blocked up in the direction of
the jugular vein by a firm thrombus. The other sinuses quite nor-
mal, There were ecchymoses in the gray matter on the surface of
the brain, especially in the course of the inflamed (thrombosed)
veins on the convex surface and base. In the true pelvis, two depo-
sits of pus ; in the veins of the uterus, corresponding to the place of
attachment of the placenta, very firm, small, black plugs. In the
cavity of the chest nothing abnormal.

This case is certainly worthy of remark. That in childbed coa-
gulations in the veins are of frequent occurrence is well known, but
these are observed chiefly in the uterine veins, the plexus pampini-
formis (ovarian veins) or the lower extremities, and their causation
may generally be referred to a hemorrhagic or mechanical origin,
such as compression or dilatation, But thrombosis from marasmus

' Cruveilhier, ¢ Anat. Path.,’ liv. 36, pp. 2 and 3.
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tion for trephining, and, lastly, the five bleedings within a short
period, belong certainly to the debilitating causes which contributed
their quota to the thrombosis, although the probability of a trau-
matico-heemorrhagic thrombosis cannot be disputed, and these ele-
ments may all have exercised their influence simultaneously, If the
last mentioned had been the cause, however, we should rather have
expected to find a thrombus already breaking down,

CasE 45.)—A servant girl, t. 20, who had been ill a week, was
suffering on admission into the hospital from diarrheea, with a
red and rather dry tongue. She answered only briefly and slowly.
In twelve days, symptoms of pleuro-pneumonia of the right side
showed themselves. Other cerebral symptoms, such as coniractions
of the muscles of the neck, and afterwards of all the muscles,
epileptiform convulsions of the right side, and coma, supervened ;
and death ensued on the 22d day after her admission into the
hospital.

Sectio.—In the superior longitudinal sinus a firm, adherent
thrombus, which was partly in a state of purulent decomposition in
its interior ; in the cerebral veins, black, firm, adherent plugs, dis-
coloured at some points; and in the lateral sinuses adherent, buffy
coagula. On the surface of the left hemisphere of the cerebrum, in
the vicinity of the longitudinal sinus, capillary apoplexy and red
softening, extending partly into the medullary substance. On the
right side, the red softening was less extensive and less advanced.
The lower lobe of the right lung was in the second stage of hepatiza-
tion. About a foot above the cmecal valve, there were three round
(ring-shaped ? circulaires) ulcers. The mesenteric glands swollen, of
a livid red colour, but not softened. Whether we have here to do
with a case of typhus with secondary pneumonia eannot be clearly
proved, on account of the insufficient description of the post-mortem
appearances, but this assumption appears plausible. The throm-
bosis in the sinuses, which developed itself with its consequences
after the occurrence of the pnenmonia, may fairly be regarded as
vesulting from marasmus, unless we regard the cerebral affection as
metastatic, and the thrombosis as a continuation; an assumption,
however, which appears to me much more forced. The following

case is exactly similar.

1 Cruveilhier, log, eitat., liv. 20, pl. iv, p. 4.
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Sectio.—The bones of the skull overlapped each other, especially
at the back of the head; a large quantity of serum flowed from the
posterior cranial fossa. The superior longitudinal and right lateral
sinus, with many communicating veins of the right hemisphere, were
filled with firm thrombi, which were partly coloured red by recent
deposit, but otherwise of a gray colour and hard, and in the longitu-
dinal sinus adherent. In their interior they are partly softened.
The pia mater much injected and edematous. (Edema and great
hypermia of the brain. The lungs, which are emphysematous
anteriorly, show partial atelectasis and patches of lobular pnen-
monia. Melanotic discoloration of the small intestine and of the
enlarged follicles in the large intestine.

Case 48.—A well-fed boy, three months old, was seized with
profuse diarrheea. The greater fontanelle flat and pulsating strongly.
Temporal and frontal vein strongly developed. Jugular vein on
both sides much and equally distended. The child lies guietly, with
an unconscious stare and occasional strabismus ; both pupils equally
dilated. Complete unconsciousness, with opisthotonos and rigidity
of the muscles, followed. The fontanelle sinks in, the bones of the
skull overlap each other. Convergent strabismus; sommolence,
First, the left external jugular vein became more distended, then the
same vein on the right side enormously so, while that of the left side
appeared almost empty ; slight paralysis of the left side of the face;
left pupil more dilated, After some transient improvement the child
again became worse, with indications of consolidation of the posterior
part of the right lung. Death on the 11th day, :

Sectio.—Extravasation into the subeutaneous cellular tissue at the
back part of the head; the posterior half of the bones of the skull
very hyperemic. In the superior longitudinal sinus anteriorly, fluid
blood and recent coagula; an inch and a half from its posterior
extremity commences a knobby, discoloured, but not yet softened
thrombus ; which extends of so great size info both lateral sinuses
that these, especially the left, appear externally like thick, roundish,
hard cords. They extend to within half an inch from the jugular
foramen, and end in smooth points. The left is partially adherent,
and completely fills the sinus; the right, not. Hyperemia of the pia
mater and gray substance of the brain. Patﬂ}ws of pneumonia in
_ lower lobe of both lungs. Usual condition of intestines.
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somewhat cedematous; spleen small. Lithie acid infareta in
kidneys., Catarrh of intestinal canal,

The mode of origin of thrombi and the interpretation of the
symptoms observed during life are very plausibly given in the
excellent {reatise of Gerhardt, which has, on the whole, my full con-
currence. The profuse fluid discharges resulting from diarrheea and
cholera in infants necessarily diminish the quantity of the blood, and
produce inspissation of it. Absorption of the parenchymatous fluid
of the organs first occurs, especially in the very watery brain of the
infant. The consequence of this is diminished volume of the con-
tents of the skull, whereby the atmospheric pressure causes, first,
depression of the fontanelles, and afterwards, when this no longer
suffices, overlapping at the sutures. If this compensation also prove
insufficient, a distension of the vessels of the brain and sinuses
oceurs, and the diminution of the general mass of the blood, the
lowering of the power of the heart, and the inspissation of the blood
retard the current, and lead to the formation of thrombusin a locality
so favorable as the sinuses of thebrain. The unequal filling of the
jugular veins is a natural consequence of thrombosis of the lateral
sinus on one side, inasmuch as the vein, the sinus supplying which is
stopped, will be least full. This phenomenon, which must be most
strongly marked in the deep-lying internal jugular vein, also shows
itself by a cirenitous route in the external jugular of the same side.

With this species of thrombosis of the sinus from marasmus may
doubtless be associated the case given in the beginning of this
paper. 'There also the extensive discharging abscess in the subeu-
taneous cellular tissue produced a profuse loss of fluids, and there
also the subject is an infant, the impaired power of whose heart no
longer sufficed to propel the diminished quantity of thickened blood
through the sinuses of the dura mater with such rapidity as to
prevent its spontaneons eoagulation. From the more advanced con-
solidation of the hones of the skull, and the limifation of the
thrombus to the superior longitudinal sinus, there could natnrally be
no overlapping of the bones nor an unequal filling of the jugular
veins observed. The only phenomenon during life attributable to
the obstruction of the superior longitudinal sinus is the epistaxis
which oceurred shortly before death. Tt appears to have resulted
from the impediment to the flow of blood in those veins of the nose
which pour their blood into the superior longitudinal sinus throngh
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In all these cases it is distinetly mentioned that a state of
chronic debility existed (les enfants étaient minés par des affections
chroniques); a large number of them were tubereulous, others
rachitic, and others again so debilitated by acute diseases that their
very convalescence had the appearance of a second disease. The
origin of the thromhosis in marasmus in these cases thus appears
established beyond doubt. The small power of the circulation and
respiration in childhood, and the more frequent occurrence of caries
of the bones of the skull in adults, sufficiently account for this
fact. A further circumstance well worth remarking in reference to
the wtiology of the cases given in the second series presents itself
in the fact, that in a comparatively large number of them odstrue-
tions of the respiration were observed which must have prevented
the right side of the heart from emptying itself properly, and re-
tarded the current of the blood in the veins of the neck and sinuses.
Friedreich' has already called attention to this fact when speaking
of Gerhardt’s cases, and insisted upon 1ts importance as a further
cause of retardation of the current of the blood. Independently of
the feebleness of the muscles of respiration in childhood, which im-
pedes the flow of blood to the chest, we find in ten out of our sixteen
cases special impediments mentioned, consisting in affections of the
organs of respiration, such as lobar and lobular pneumomia (in
children), with extensive atelectasis of the lungs, chronic pleuritie
exudation with contraction of the chest, and plugs in the pulmonary
arteries with cedema of the lungs in case 42. In this case it may,
indeed, be doubted whether these plugs are not to be regarded as a

An aged woman .
A woman wt. So.

Children under 1 year -
o of 2, 4, and 5 years 3

o  0Of 12—14 years . 2

»  of zo and 23 years 2
An adult I
A man et. 53 I
I

I

Thus 1o cases oceurred during childhood, 4 during the middle period of life,
and 2 in old age.

Of 28 cases of thrombosis of the sinuses in consequence of processes of in-
flammation, in whiclh the age is stated, 6 oceurred before the fourteenth year,
of which only one occurred in the first year of life; and 22 aflter the fourteenth
year, of which not one occurred later than the fifty-fourth year of life.

! Canstatt, ¢ Jabreshericht’ pro 1857, iii, p. 223.
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clot. In six cases the superior longitudinal sinus alone was the
seat of the thrombosis, in seven it extended from the superior longi-
tudinal sinus into both lateral sinuses, in one from the straight
sinus ifo both the lateral. In two cases only were the superior
longitudinal and right lateral sinus alone thrombosed. The thrombi
present, for the most part, a symmetrical form. This phenomenon
plainly indicates that the cause of the thrombosis in these cases was
not a local but a general one, the influence of which affected equally
both sides of the skull, and extended, by preference, symmetrically
from the azygous superior longitudinal or straight sinus beyond the
torcular herophili into both lateral sinuses, or was confined to the
superior longitudinal sinus alone.

The character of the thrombi also differs considerably in the two
series. In the first series, most of the thrombi (in twenty-six cases out
of thirty-two) had already undergone rather advanced changes; and, as
regards their condition in cases of caries of the petrous bone, I refer
my readers to what I have already stated in the appropriate place,
from which it appears that in four eases only was the thrombus firm,
more or less discoloured, and not exhibiting in its interior any signs
of softening and molecular decay. In the remaining twelve cases of
the first section it is seen, with the exception of cases 31 and 32,
in which more minute details are wanting, that the thrombi are
always more or less broken dewn alveady, "and either changed
completely into a purviform or even sanious mass, or consist of
psendo-membranous coagula mixed with puriform matter, Amongst
the cases of thrombosis which T have grouped together as resulting
from marasmus, it is seen, on the contrary, that in eleven cases the
thrombus was not yet discoloured, or, if discoloured, still of firm,
at the most ecrumbling consistence; and that in five cases only
the plug was softened in its interior, where it contained puriform
fluid resembling wine-lees in colour, while these changes never
teached the periphery of the thrombus, and the walls of the sinus
remained unaltered. On the other hand, roughness of the inner
coat, thickening of the walls, and discoloration, or even, as is
distinctly stated in some cases, ulceration of them, are frequently
mentioned in the cases of the first section, This difference in the
character of the thrombus must either result from the longer or
shorter time required for its formation, or from some original differ-
ence in its nature. Both seem to be the case. In thrombus from
marasmus the process is effected, as one of the last results of previous
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(inflammatory affections of the brain and its membranes) lies so near
at hand as to require no further allusion. As regards the second
point (hemorrhages), it appears to require further elucidation, since
hemorrhages from the complete obstruction of one of the larger
trunks, such as the sinuses, and rupture of vessels in the soft and
yielding tissues, must be as frequent in the one case as in the other.
It appears to me that the different mode of origin of the thrombi
may clear up this point. I have already attempted to establish
the view, for the majority of the cases in the first series, that tle
thrombosis does not generally originate in the sinus itself, but must
be regarded as a continuation from the small veins of the diploé or
other inflamed parts. In this way the thrombus is formed more
gradually, advancing along the walls of the sinus, and not occupying
its whole calibre till some time afterwards, so that collateral veins
continue for a while to pour their blood into still unobstructed
portions of it; the distension of the communicating veins will,
therefore, have time to spread further, and find other, though in-
sufficient, outlets. In thrombosis dependent upon marasmus, the
thrombus generally arises first in the sinus itself, becaunse the con-
ditions there are most favorable to its formation. The blood
coagulates more quickly because its movement is slower, the coagu-
lation frequently extends to all the veins opening into it, and the
calibre of the sinus sooner becomes completely obstrueted, before a
collateral circulation is properly established and the blood dis-
tributed elsewhere. The distension and tenseness of the communi-
cating vessels will therefore reach a high point in a shorter time,
which explains the greater tendency to ruptures and hamorrhages.
In addition to this, it is almost always the azygous superior longi-
tudinal sinus (which lies in the median line, and receives blood
from both hemispheres) which is found obstructed in the cases of
the second series, and a collateral compensation of the excess in the
veins opening into it must be less easily established than when
merely one or other of the duplicate sinuses has become im-
permeable,

From what has just been said it also follows that venous hyper-
semia and cedema in the brain and its membranes must be frequent
post-mortem phenomena in both series, as is found to be really the
case. .

In conclusion, it is worthy of special remark that a difference
exists with regard to the frequency of metastatic processes n the
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or in both lateral sinuses simultaneously, an unequal distension of
the external jugulars cannot be observed.

In some few cases, indeed, distension of individual veins of the
face is mentioned, which might be referred to the thrombosis of the
sinuses, but cannot be employed as an aid to diagnosis, any more
than the epistaxis in the case communicated by me.

It has already been remarked that, amongst the fifty-seven cases of
thrombosis of the sinuses which furnished me with materials for this
paper, there are six in which the production of the thrombus cannot
be [properly explained, either from want of a sufficiently detailed
report or for other reasons, To complete the sketeh, T will give
them briefly here; and we shall find that in some of them, by help
of the data furnished above, we may infer with great probability at
least the mode of their causation,

Case 50.—Abercrombie mentions an observation by Prichard, i
which, in a woman who had suffered from epilepsy for two years, and
who died in an epileptic fit not preceded by other symptoms, the left
lateral sinus was filled by a coagulum which resembled organized
lymph. How far the retardation of the circulation in the veins from
the repeated epileptic attacks, or an unrecognised process of disease
in the bone, may have led to the coagulation in the sinus, I cannot
undertake to determine. I will only remark that epileptic attacks
are mentioned in a case given by Puchelt,? in which caries of the
petrous bone was the cause of the thrombosis,

Case 51.—Cruveilhier? gives the following post-mortem appear-
ances, with a plate. In the superior longitudinal sinus of a girl,
wet. 22, was found a dark, partly discoloured, very firm, and very
adherent plug, which showed signs of puriform softening in some
parts of its interior. The veins communicating with it contained stiff
thrombi. Capillary apoplexy and yellow softening over a consi-
derable extent of both hemispheres of the cerebrum.

From the character of the very firm thrombus, which was softened

1 Loc. citab., p. 60 and Prichard, ¢ Diseases of the Nervous System,’ 276,
3 Loe. citat., i1, 1577,
3 * Anat, Pathol.,’ liv. 36, pl. 1, fig. 1.
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Casp 55—Ammon! relates an equally carious case of disease in a
boy of fifteen, who was first seized with gastric symptoms. These
were followed by headache, vomiting, loss of sight, distortion of the
face, delirium, sopor, paralysis of the bladder, and subsequently of
all the limbs, and finally by death. The coats of the veins in the
dura mater were greatly thickened, as were also the walls of the
superior longitudinal sinus, the calibre of which was diminished by a
deposit of a gelatinous, whitish-yellow mass upon the inner coat.
Hypereemia and cedema of the membranes, with gelatinous exudation
on the surface of the brain. Tffusion into the lateral ventricles.
General pulpy softening of the whole brain, especially of the thalami
optici, The Pacchionian glands were enlarged.

Here, also, an earlier diseased condition of the sinus appears to
have existed, in consequence of which, under circumstances which
cannot indeed be explained, a general dropsy of the brain and its
meninges was developed. A thrombus-formation, properly so called,
appears, however, not to have taken place, unless we think proper to
regard the whitish-yellow deposit upon the coat of the sinus as such.

If we once more sum up briefly the results of the foregoing in-
vestigations, we may express them as follows :

Thrombosis of the sinuses of the brain is either o prolongation from
the neighbouring veins, or it originates primarily in the sinus.

A. Thrombosis of the sinuses by prolongation is the consequence—

L. Of processes of inflammation tending to necrosis and sanies in
the vascular precincts of the sinus.

These consist chiefly in caries of the bones of the skull, earies of
the petrous bone from internal ofitis being most frequent.

IL. Of injuries of the bones of the skull, inasmuch as the heemor-
rhage from the diploé which follows them leads to coagulation
(heemorrhagic thrombosis).

IIL. Of effusions of blood into the substance of the brain or its
smembranes, from which the thrombus extends throngh the smaller
veins into the sinuses (heemorrhagic thrombosis).

This form of thrombosis is characterised by the situation of the
thrombus in the sinus (generally azygous) nearest to the cause; by

1 «Médecin. Ann,,’ viii, p. 208,
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2. Local canses which vefard the ecirenladion in the sinuses are—

a. Pressure upon the sinus itself by tumours and enlarged Pacchi-
onian glands,

b Pressure upon the large veins of the neek by tumours, in conse-
quence of which coagulation occurs first in them, and by extension
of the thrombus, also in the sinuses. :

(This comes, properly speaking, under A). '

e Intrusion of foreign bodies and tumours into the sinus, which
diminish its ecalibre;. here contact of the blood with the foreign
body must be taken into account as favouring coagulation.

I1. Gf disease of the walls of the sinus, from altered molecular
attraction between the diseased walls and the blood, especially in
inflammatory processes in the former (7).

After the foregoing paper was concluded, I noticed in No. 1 of
the ¢ Qesterreich Zeitschrift fiir practische Heilkunde, 1859,” a case
of thrombosis of the sinuses, communicated by Professor Pitha,
which I eannot refrain from appending here, beeause it confirms in
many respects the views advanced by me in that paper.

A hussar, =t. 26, received four sabre wounds on the head in a
brawl. On veceiving the last he fell, bleeding profusely, and was
carried away unconscious, All the wounds were on the left side of
the head, one on the frontal bone, one on the left parietal, one near
the occipital protuberance, and one behind the left ear, running
obliquely downwards and backwards over the mastoid process. The
wounds on the frontal bone and mastoid process reached the bone
in places. No fracture could be detected, There was great anwmia ;
pulse weak, 6o. Partial somnolence and apathy, which disappeared
after two days. The pulse sank to 48 and 45, while the patient’s
general condition was fayorable, and the wounds healing, and sup-
purating slightly and healthily at those points only where the bone
had been injured. On the 12th day, however, a thin greenish-yellow
deposit was observed upon them, which disappeared in three days,
after the application of nitrate of silyer. During the night of the
27th day, severe pain came on in the left ear, with increase of tempera-
ture, and painful swelling of the glands in the neck ; pulse 88, On
the following day, sputa tinged with blood, and crepitation in left
lung ; wounds suppurating moderately, that behind the ear rather
more copiously, and the sound shows a rough spot on the mastoid

e
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blood causes coagulation of the latter, and becaunse, with the possi-
bility of the entrance of pus through the foramen into the sinus, a
subsequent heemorrhage from the latter must have oceurred.  Pitha,
while taking into consideration the possibility of phlebitis in the
diplog, thinks the assumption inadmissible, because the normal state
of the wound is opposed to it. To this it might be objected that
the condition of this wonnd during life was not altogether normal,
and that the post-mortem examination showed superficial caries,
inasmuch as a portion of the onter layer of the mastoid process was
broken off, and the bone at this point covered with gray pus, and
the bone in the vicinity as far as the mastoid foramen was rough.
The possibility of phlebitis in the diploé, from which the thrombosis
might spread to the sinus, cannot, therefore, well be denied.

The following explanation appears to me, however, more admissible.
The sabre-cut behind the left ear injured the mastoid foramen, and
thus, as Pitha also conjectures, caused the very considerable heemor-
rhage. The thrombus which formed in the injured foramen extended
gradually into the left lateral sinus, reached the left cavernous sinus
through the petrosal, and the right cavernous sinus through the
circular. This extensive and long-existing thrombosis in the sinuses
also explains the continuance of the strikingly slow pulse. When
the thrombus began to break down, fever set in, with pysemic
symptoms and metastatic deposits in the lung. That this thrombosis
must have already existed for a long time is shown by the fully
puriform state of decomposition in which the coagula were found.
At the last only, fresh thrombi formed in the ophthalmic veins and
remaining sinuses of the right side.

From the purely local cause of the thrombosis, the azygous sinuses,
even the superior longitudinal, notwithstanding its great extent,
remained free, and carried on the circulation within the skull. Here
also, as in the majority of the cases which I have described in the
first section, we find purnlent exudation upon the dura mater and
metastatic deposits in the lungs, with advanced decomposition of the
clots, while, notwithstanding the great spread of the thrombi, no
extravasations were found within the skull.
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upon motion and sensation, but particularly on the nutrition of the
body, is incontestably most important. The influence of the brain
and of the spinal cord upon nutrition and the growth of the rest of
the body is one of the most difficult sthEf:is of investigation, and it
is one upon which a great difference of opinion exists among phy-
siologists.

It 1s generally admitted that the so-called vegetative part of the
nervous system, or the sympathetic nerve, whose filaments, more or
less mingled with the cerebral and spinal nerves, spread through the
whole body, exercises a most important influence. Itis, however, not
so easy to determine what part the brain and spinal cord mediately
or immediately contribute to this influence. It has, indeed, been
proved beyond all doubt that long-continued paralysis leads to ema-
ciation and atrophy of the paralysed parts ; but whether this result is
to be considered merely as secondary, and as depending on the con-
tinued rest and want of action caused by the paralysis, as most phy-
siologists assume, or whether the brain and spinal cord may, by
their close connexion with the vegetative portion of the nervous
system, contribute more immediately to its production, is still, in
my opinion, an undecided problem.

It 15 self-evident that neither vivisections of ammals, which much
too rapidly result in death, nor the observation of those cerebral
lesions, the influence of which on the rest of the body is, on account
of their speedy termination, of too short duration, can contribute
anything to the solution of this important question. It s only such
affections of the brain as are of sufficient extent and duration to
manifest the want of the action of the organ on the other parts of
the system, and still do not destroy life, so that their effects may
work long enough upon the body, which are competent to add any
light to the subject. That such lesions as interfere with a consider-
able portion of the brain while life still continues should be of rare
‘oceurrence cannot excite surprise, as usually a slight injury of the
cerehrum is sufficient to cause speedy death; the wonder is, on the
contrary, that life may last for many years where there is destruc-
tion, or at least severe injury, of one half of the organ.

Having had an opportunity, a few years ago, of dissecting a body
in which nearly one half of the brain was softened, atrophied, and
in a state of morbid degeneration, I thought that an accurate inves-
tigation of the evident influence of this cerebral lesion over the rest
of the system would be the more important, as in the fr:ﬂ nstances
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36 mm., on the right 29 ; ; the length of the left scapula from the supe-
rior to the inferior margin was 152 mm., of the right it was only
136; the breadth of this bone from the margin of the articular
cavity across to the dorsal edge was, on the left g7 mm., on the
rtghl, 88 mm.; the length of the left humerus was 319, of the right
233 mm.; the cir cumference at the insertion of the deltoid was, cn
the left 59, on the right 48 mm., while the entire length of the left
arm from the top of the humerns to the point of the longest finger
amounted to 713 mm., that of the right to only 669, showing a
difference of not less than 44 mm. But it is remarkable that this
difference in length and thickness was particularly couspicuous in
tiie mpper portion, as the clavicle, scapula, and humerus, and was
somewhat less in the radius and ulna, while the length of the hands
from the upper edge of the os naviculare to the point of the mid-
dle finger was equal in both extremities, namely, 17¢g mm.; the
thickness, or rather the circumference, of the metacarpal bone of the
middle finger was somewhat greater on the left or unaffected side,
viz,, 27 mum. against 22 mm. on the right side. The difference
between the inferior extremifies, although considerable, was less
decided than between the arms ; thus, the length of the leg from the
upper point of the external trochanter of the femur to the inferior
edge of the ancle was, on the left 767, on the right 734 mm.; while,
therefore, the difference in the length of the arms was 44 mm., that
of the legs amounted to only 33 mm. Again, the feet, from the
posterior margin of the heel to the point of the great toe, were of
precisely the same length, just as was the case with the hands ; even
the thickness of the os metatarsi of the great toe in the middle was
sormewhat greater, namely, 43 mm. on the right to 41 mm. on the
left side, but the length of this bone on the left side exceeded that
of the corresponding bone on the vight, in the proportion of 57 mm.
to 54 mm.

Tu the ribs the difference between the right and left sides, although
less strongly marked, was distinet enough, but in a descending order.
Tlus, the difference in length between the first ribs of the right and left
sides amounted to 20 mm., between the seventh to 6 mm., and between
the eleventh to 2 mm. A similar inequality was also perceptible in
the pelvis ; the height from the upper edge of the erest of the ilium
to the tuberosity of the ischium was, on the left 210, on the right
not more than 204 mm.; from the upper margin of the pubis to the
tuberosity of the ischium it was, on the left 97, on the right g3 mm.;
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twenty-nine cases of unilateral atrophy seventeen instances where the
lesion existed on the left side of the brain.  Almost always the entire
hemisphere of the cercbrum was more or less atrophied ; in some
cases the anterior lobe was particularly wasted,' in others the mid-
dle,2 or the posterior,® was more affected ; in a few cases no softening,
but rather hardening, coexisted with the atrophy.® Simultaneous
atrophy of one hemisphere of the cerebellum appears to be very rare;
among these twenty-nine cases it occurred only seven times—five
times on the opposite, and twice on the same side. Thiaudidre, too,
once found the hemisphere of the cerebellum softened on the same
side.®

It is remarkable that the coexistent atrophy of the one hemisphere
of the cerebellum, whether situated on the opposite or on the same
side, appears to have had no influence on the paralytic symptoms.
Tt is usnally supposed that lesions of the cerebellum almost always
produce paralytic symptoms on the opposite side,® according to
Burdach, as 12 : 27 In Weber’s case, where the hemisphere of the
cerebellum was much more decidedly atrophied than the right hemi-
sphere of the cerebrum, there was no paralysis properly so called ; in

1 Lallemand, ¢ Recherches,’ . ¢., obs, 27, 34.

? Lallemand, L. ¢, obs. 33.

% Lallemand, L. c., obs. 30.

1 Lallemand, 1. ¢, obs. 50, 61.

* Lallemand, 1. ¢., obs. 35; also in Magendie, ¢ Journal de Physiol., tome ix,
p- 53, communicated by Piorry, but where no mention is made of this softening
of the right hemisphere of the cerebellum, Gall, in his case, does nof speak of
the cerebellum. But if we look with attention at pl. liii of his great work
(‘Anatom. et Phys. duSyst. nerveux”), we shall see that the opposite side of the
cerebellar eavity of the eranium is diminished in size; so that it is extremely
probable that in this instance, too, atrophy of the cerebellum existed on the side
opposite to that of the cerebrum. Clendinning also communicates a case of a
child, who died at eighteen months, of pneumonia with convulsions. Serofulous
affections were found in different places, as in the middle lobe of the cerebrum
on the left side, and also on the dura mater and in the lungs, together with a
remarkable formation of the cerebellum, of which the right hemispliere, conse-
quently again that of the opposite side, was from one hall to two thirds smaller
than the left. See Schmidt, * Jahrbiicher,” Bupplem., Band i, p. 2g9. Also in
the ¢ London Medical Gazette,” vol. xvi, May and June 6, 1835. Alplionse de
Snint Germain describes a remarkable, case of very great atrophy of one hemi-
sphere of the brain, without atrophy of either side of the cerebellum, or of the
medulla oblongata, * Aunales Medico-Psychol.,,” 1856, p. 613.

¢ Longet, ‘Traité de Physiologie,” tome ii, p. 260.

7 Burdach, *Ueber das Gelirn,” B. iii, p. 370, § 802.
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attended to it, or to have only superficially compared its form on
both sides. Four times it is stated that this part was in the normal
condition.' In Weber’s and Romberg’s cases,® as well as in mine, the
pons varolii was evidently thinner and atrophied on one side; in
Romberg’s case and in mine, on the atrophied side of the brain,
which accords with the greater thinness of the erus cerebri. In
Weber’s ease it is, singularly enough, stated that, while the right
hemisphere of the brain was smaller, the left crus and the left side of
the pons were atrophied.® In a few instances mention is also made
of the corpus mamillare ; in Cruveilhier’s case,* in Romberg’s,® and
in 1mine, it was smaller on the atrophied side; in Weber's, on the
contrary, it was larger.®

The several writers seem to have paid equally little attention to
the state of the corpora pyramidalia, the corpora olivaria, and the
medulla ; in general, no mention is made of these parts, while it is
tolerably evident, from the deseription, that sufficient attention has
not been given to them. In a ecase by Thiandiére it is said that
hoth bodies were atrophied on the affected side.” Tn Romberg’s case
the corpus olivare was thicker on the atrophied than on the opposite
side.’ - Perhaps this is true also of Weber’s case.” In my case the

1 Lallemand, L. c., obs. 2%, 38, 44, 46.

3 Romberg, ‘Lehrbuch,’ 3 Beob., I. e, p. 822.

3 Weber, in the * Acta’ of Bonn, L. ., pp. 114 and 115. On the whole, such
confusion prevails in Weber’s description between the state of the right and
left side that it is difficult to draw a conclusion from it. Thus, for example, at
page 117 it is said that the corpora pyramidale, olivare, and restiforme of the
vight side are larger, while, at the following page, in the table of separate mea-
surements, the left corpus olivare oceurs as the larger. The coexistence of
atrophy of the left crus cerebri (l. c., page 114) with atrophy of the right
liemisphere of the brain seems very strange to me; in the drawing (pl. xi, fig. 1)
the right hemisphere of the brain appears rather larger; in the plates of the
skull (pl. xii and xiii) it is seen, on the contrary, that the left side was larger.

In a case by Carswell atrophy of one side of the pons varolii also ocecurs,
fogether with atrophy of the crus cerebri, corpus olivare, and corpus pyramidale
(see ‘Path. anat.,’ fasc. x;  Atrophy,’ pl. iv, fig. 2). But this case appears not to
be one of the so-called congenital atrophy, for which reason I have not enume-
rated it with the foregoing.

4 ¢ Agat. Path.,’ live, viii, pl. v, fig. 2.

¢ Romberg, l. ¢, p. 822,

& Weber, L. ¢., tab. xi, fig. 1 2.

7 Lallemand, 1. c., obs. 37.

* Romberg, L. e., p. 822,

2 See note * ahove.
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central parts ; usually, however, the inflammation is in this case not
limited to one hemisphere, but extends over both.!

- With respect to the symptoms produced by this unilateral atrophy
of the brain, they manifest themselves partly in the more or less
defective exercise of the mental powers, and partly extend their
influence, as I have shown at length in the above case, over the rest
of the body. That in atrophy of one half of the cerebrum the psy-
chical powers should be blunted or paralysed, might perhaps be
assumed as generally true (and, in fact, such atrophy is most usually
met with in idiots) ; still it is far from being universally the case, for
although in some instances mention is made of rather blunted mental
powers, examples also occur where, with atrophy of one hemisphere,
the intellectual faculties appeared to be in their normal condition.

Andral reports the case of a man, who died in his twenty-eighth year,
and who, when a child of three years, had, after a fall, continued para-
lysed on one side ; the right hemisphere of the brain was so com-
pletely” atrophied that the pia mater formed a cyst, in which not a
trace of cerebral matter remained. This membrane constituted the
upper wall of a large cavity, the floor of which alone was formed by
the thalamus, the corpus striatum, and all the parts found on a level
with these two bodies: so that, observes Andral, nothing remained

! Although I have to regret that my endeavours to obtain further informas
tion as to the earlier condition of the patient and the nature of the symptoms
in my case have been unsuccessful, we may find the phenomena which usnally
occur in these cases more fully deyeloped by Lallemand. Bee ¢ Recherches
sur I"Encéph.,’ lettre viii, pp. 208 et seq.

As this lesion commences so early as, and perhaps sometimes even before,
birth, there has rarely been opportunity of acourately observing its earlier phe-
nomena ; most of the latter were of a spasmodic nature, and were accompanied
with stiffness and rigidity of the muscles, which passed iuto a slowly progres-
sive pqmlyais, interrupted, however, h:,r intermissions of shorter or longer dura-
tion, which Lallemand regards as a species of relapse (1. e, pp. 301 and 303),
produced by repeated inflammatory congestions. HResting chiefly on the results
of post-mortem examinations, I quite agree with Lallemand, that an inflamma.
tion of a clironic nature, which in the brain (not being a very irritable part)
often manifests no very striking phenomena, is at the bottom of these attacks.
The course of these phenomena agrees closely with that of those usually met
with in softening of the brain, also at a later period of life, especially in the
cases where the corpus striatum is at the same time affected; we find, among
others, some examples of this in the work of Durand-Fardel, ¢ Traité du ramol-
lissement du Cervean,’ Paris, 1843, obs. 81—83, and 86. Here, too; when
softening lasts long, absorption and atrophy supervene.




LEFT HEMISPHERE OF THE BRAIN, 161

of cerebral matter above the ventricles except what was i}l front of
the corpus striatum and formed the inferior wall of the cavity. And
yet he testifies that this man had received a good education, ‘had a
good memory, a good address, and exhibited as much intelligence
as most men.!

The same is stated by Thiaudiére of his patient, whose understand-
ing was of ordinary calibre, and whose mental powers remained el_ea:
to the period of his death (he died of pulmonary phthisis). Nothing
remained of the right hemisphere of the brain but the atrophied
corpus striatum and the thalamus.? '

In the case communicated and delineated by Cruveilhier, in which
the left hemisphere was so remarkably impaired and atrophied, the
intellectual powers were unaffected.’

Weber testifies the same of his patient.# But as in this instance

! «La voiite du erine ayant été enlevée, on trouva les méninges du c6té droit
transparentes et fluctuantes dans presque toute leur étendue. On les incisa, et
il en jaillit une grande quantité de sérosité claire et liquide, comme de I'eau de
roche. Entre ces méninges et les ventricules, il n’existait pas la moindre trace
de substance nerveuse; ces membranes constituaient la paroi supérieure d'une
vaste cavité, dont la paroi inférieure était formée par la couche optique, le corps
strié et tout ce qui se trouve au niveau de ces deux corps. Il ne restait de la
masse nerveuse située au-dessus des ventricules, que celle qui en avant du corps
strié en forme la paroi inférieure.

“ Cet individu avait recu de I'éducation et en avait profité ; il avait une bonne
mémoire ; sa parole était libre et facile; son intellizence était celle du commun
des hommes.”—Andral, ¢Clinique médicale,' tome v, obs. 1, p. 618, Bee also
Lallemand, 1. c., obs, 26.

2 Magendie, ‘Jowrnal de Physiol.,” tome ix, pp.’53 et seq. * Les facultés
intellectuelles se conservérent jusqu’au dernier moment ; Vauquerse mourut en
s'entretenant de ses souffrances avec Thiaudiére, éléve externe. Pendant le
séjour du malade & infirmerie, I'intellizence était ce qu’on la trouve chez le
commun des hommes.”—Copied, with some abridgment, by Lallemand, L c.,;
obs. g7.

3 %A la maniére dont il répond aux guestions qui lui sont faites, et dont lui-
méme exprime ses désirs, ses facultés intellectuelles paraissent entidres, Il
jouit de I'usage de tous ses sens, et d’apris les renseignemens récueillis & la
Chapelle prés Paris, oll il demeurait, Augé avait une inlelligence ordinaire.”
—Cruveilbier, * Anat. Path.,” livr. viii, pl. v. In Saint Germain’s case, too,
the woman, who died in her forty-first year, had retained her intellectual
powers ; the anterior lobe of the atrophied hemisphere appeared, however, to
be less affected. * Aunales Med.-psyehol., 1856, p. 615.

1 *Be fortem atque animosum preestitit, ut nullom vestigium proderet abnar-

mis animi actionis, neque ullam male cerebri conformationis inveniendee suspi-
cionem moveret,”
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one hemisphere of the brain appeared to be less involved, 1 will
attach no importance to it in this respect. Boulanger finally gives
a case of a child, who, in its second year, was attacked with paralysis
of the right side and contraction of the limbs, and which, until its
death, in its fourth year, exhibited unimpaired mental powers,! and,
vevertheless, the convolutions of the left anterior lobe of the brain
were atrophied, hardened, and yellow.

It 15, 1n fact, a very important phenomenon, that the loss of oue
half of the brain may be combined with the perfect use of the intel-
lectual faculties. Lallemand, in his otherwise acute observations on
these cases, endeavours to throw doubt upon their accuracy ; thus, he
thinks it may be assumed that the loss of mental power has in these
instances kept pace with the degree of paralysis in the limbs; but
that the latter i1s more evident because we compare the remaining
action of the sound half of the brain with the morbid state of the
affected side of the body, so that in these cases the deficiency of
mtellectual power is less observed than the paralysis.? But, in my
opinion, he 1s not wholly impartial on this subject, as in the subse-
quent explanation of the particular cases where the intellect appeared
to be nnimpaired he either endeavoured to throw doubt upon the
case, and consequently upon the accuracy of the writer, as of Thiau-
diére ; or, as in Andral’s observation, which le admits to be most
accurate, seeks to explain it by supposing that the anterior part of
the hemispheres of the brain was uninjured ;* which, it appears to
me, 1s plainly refuted by Andral’s own words, as quoted above. 1t
is equally incorrect to compare the perfection of the intellectual
faculties with the greater or less degree of paralysis which was pre-
sent, by which mode Lallemand endeavours to save himself.*

L #Tes fonetions intellectuelles restérent saines, il parlait bien, aimait & jouer,
a causer, et parvint ainsi jusqu'a ige de quatre ans, époque i laquelle il mourut
@une péripneumonie.”"—Lallemand, 1. e, obs. 45. "o this I may add a case,
communicated by Gall, of a elergyman, who suffered for a very long time from
an erysipelatous affection of the forehead, and whose entire left side was so
debilitated that in walking lLe was obliged to lean upon a stick; at length he
died some hours after an attack of apoplexy. Three days before Lis death he
had preached and catechised ; after his death Gall found the half (he does not,
however, say which half) of the right hemisphere of the cercbrum completely
softened, and changed into a yellow granular substance. *Sur les fonctions du
Cerveau,’ tome 11, p. 247.

? Lallemaund, l. ., pp. 328 et seq.

¥ Licis:pi330;
1. ¢., P- 330-
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It is very remarkable that, in cases of such considerable destruction
of the brain, the paralysis on the opposite side is usually incomplete,
being often combined with contraction of the flexors, particularly of
the fingers or the forearm, In almost all cases the arm was more
affected than the leg ;! yet perfect paralysis, and then only of the arm,
appears to be of rave occurrence,? 1In all the paralysis was combined
with a greater or less degree of atrophy or emaciation, not only of
the muscles, but also, as in my case, of the bones themselves, so that
one or both extremities of one side appeared to be much shorter than
those of the healthy side. Sometimes this was rendered less strik-
g, in consequence of an abundant production of fat in the affected

part, which was, however, attended with atrophy of the bones or
muscles,®

Sensation was less blunted, and usually appeared to be but little
interfered with,* even where the muscles had lost their power of
action.® THenece it would seem to follow, as can be proved by many
other arguments, that the perception of feeling is situated, not in the
brain, but in the medulla oblongata. But the atrophy ocewrring in
a greater or less degree in one or both limbs is of great importance ;
Lallemand and several other writers are inclined to attribute this
solely to want of exercise and motion ;# Lallemand even states that

left half of the brain was cut off from above towards the ear, and was covered
with a flat bove, so that the size of the left hemisphere could certainly not
amount to more than one thivd of that of the right ; at the same time he had a
tottering gait, without being paralysed. This boy, who at first appeared to be
quite idiotic and incapable of learning or understanding anything, with a stupid
appearance, had, under constant instruction, three years later grown into a
strong lad, and his intellectual faculties were fully developed, while his brain
was increasing in size, the left hemisphere, however, always continuing about
one third less than the right.

! Cazauviell, in Nasse ‘Sammlung,’ 1, e, p. 33. Lallemand, 1. ¢, p. 318.
Romberg, 1. c., p. 843.

3 Lallemand, 1. c., obs. 26, 36, 38, 41.

3 Cazauvielh, in Nasse ¢ Sammlung, L. ¢, p. 33. Cazauviell's fourth case, of
paralysis and atrophy of the same side as the atrophy of the cerebrum, ab first
sight appears very strange ; as, however, there was a diseased part also in the
right hemisphere, the above is easily explained, particularly as the affection of
the left hemisphere was not very great. In this case we have also an excep-
tional instance of a greater degree of paralysis and atrophy of the leg than of
the arm (L. c., p. 16).

1 Romberg, L. c,, p. 843.

¥ Lallemand, 1. e., p. 320.

® Lallemand, l. ¢:, p: 326
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But in the bones of the arm we find a completely ditferent state of
things. 1If we look to the table appended to this essay, containing
the measurements of the several parts, we shull see that the atroply
1s most strongly marked in the clavicle and scapula, and steadily
diminishes as we pass downwards towards the hand. If we reduce
the difference in length and thickness of these bones to decimals, in

order to enableus to compare them accurately, we shall obtain the
following results :

Length of the clavicle = 120 : 140 = 092 thickness = 28 : 36 = o777
7 scapula ‘= 136: 152 =10'8og; ., =
” honierus = 293 : 319 =o0918; ,, =48:50=081
2 radius = 197 : 213 = 01916 s =84 0i=—0'8=
0 ulna = 220 : 235 = 0°030; wi o ==dI : 40 =080

Hence we see that the difference between the several bonesis least
as regards their length, that the scapula has diminished most in
length, and that the ulna presents the least difference, while the
length of the hands is exactly equal. As to thickness, the difference
is greatest in the clavicle, and presents a decreasing order in the
humerus, radius, and ulna; that is, the difference is most marked
in the bones, the muscles of which, the deltoid and biceps, are
the least atrophied ; therefore the bones of the upper arm are most
atrophied, while in the forearm and fingers, where the atrophy of the
muscles is greatest, the bones present the slightest difference.

But if we now reflect upon the action of the muscles, it will at
once strike us that this cannot exercise as much influence upon the
claviele as upon the bones of the forearm and hand, which are much
more moved by the muscles, while the motion of which the clavicle
is capable must always be slight. Tf, therefore, want of motion and
rest were the canse of the atrophy of the bones, the latter should be
much more strongly marked in the fingers and forearm than in the
clavicle, as this bone is never so much moved, and therefore, from
the nature of the case, the difference of motion must be much less in
it than in the hand and fingers, the more so as there was no complete
paralysis of the upper arm, as satisfactorily appears from the less
degree of atrophy present in the deltoid.

It therefore seems to me that, in addition to the effects of rest and
want of motion, we must also take into account the consequences of
diminished direct influence of the nerves on nutrition: and this
appears to me the more probable when I reflect upon the considerable
degree of atrophy which, as T have above stated, was found in the
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glion of this nerve ! so that if the first branch of the fifth pair is cut
through, atrophy of the eye ensues, but this does not take place if the
whole trunk of the nerve is ent through above the ganglion, leaving
the ganglion in connexion with the first branch of the fifth pair,
This vegetative influence of the sensitive nerves extends even over
the muscles, and when the sensitive nerves, united with the motor,
pass through the muscles, they appear to give off vegetative branches
to the latter. This is established chiefly by the important experi-
ments of Longet, who found that, after the division of the branches
of the fifth pair, the muscles of the face atrophied and became dis-
obedient to stimuli move rapidly than after division of the facial nerve.
Indeed, after division of this last nerve irritation of the divided ends
excited no contraction in the muscles after the fourth day; but on
the direct application of galvanism to the muscles themselves, the
latter maintained their contractility for at least three months, and
exhibited scarcely a trace of atrophy ; after dividing the hypoglossus

L Magendie el Desmoulins, © Anatomie des Animaux & vertébres,’ Paris, 1825,
p. 7t0. “Journal de Physiol,,” tome iv, p. 176. See also among several cases
an example of affection of the Gasserian ganglion, with atrophy of the eye, in
Serres’ ‘ Anatomie comparée du Cervean,’ tome ii, pp. 67 et seq. By the
experiment of Dr. Snellen, in his dissertation *On the Influence of the Nerves
on Inflammation,” Utrecht, 1857, the conclusion drawn from Magendie's ex-
periment is rendered doubtful. According to Snellen, the cause of the inflam-
mation of the eye after the division of the fifth nerve is the result of mechanical
injury of the eye, as the animal does not feel that he hits it. But if the eye-
lids be sewn togetlier, aud the ear, which has remained sensitive, be fixed in
front of the eye, the animal no longer hits the latter, and in this case the
insensible eye does not become inflamed. In one instance I saw the eye clear
after the lapse of ten days. Nevertheless, I doubt whether atrophy would not
liave supervened after a longer period.

It is, liowever, absolutely eertain, that on division of the first branch of the
trigeminus, vaseular paralysis and dilatation of the vessels in the eye sef in, us
Sehiff has subsequently pointed out. *Lehrbuch der Physiologie,” 1860, 1 Th.,
pp- 382 et seq. But the influence of the ganglia on nutrition and the develop-
ment of inflammation is placed beyond all doubt by the experiments of Der.
Samuel. ¢ Schmidt’s Jahrbiicher,” 1859, No. 10, p. 102. This writer irritated
the Gasserian ganglion by the introduction of two needles, through which he
passed a galvanic current, wliereupon the conjunctiva immediately became red,
the secretion of tears was increased, the sensibility of the eye was exalted, and
violent ophthalmia set in witlin twenty-four hours, and passed into superficial
uleeration of the cornea,

" Tt would, however, appear that, as Schiff lias pointed out, it makes no differ-
ence whether the division take place before or hehind the ganglion, as Magendie
asserted. ¢ Physiol.,” p. 385.
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have been brought forward against many points in the essay of these
writers and the characteristic difference in thickness between spinal
and vegetative nerves, as well as against the origin of the sympa-
thetic in general, as suggested by Bidder and Volkmann, T am not
aware that the fact based upon their investigations, that many more
sympathetic filaments are contained in the sensitive than in the
motor nerves, has as yet been fundamentally refuted, or even ren-
dered doubtful. On the contrary, this appears to me to be in every
respect established by the reasons quoted above, and I therefore con-
sider 1t probable that the most important use of these ganglia is to
constitute a principal source of the peripheric action of the vegetative
influence of the nerves. Tt is well known that in every ganglion
large and small ganglionic globules exist, which, as my own investi-
gations have confirmed, for the most part lie distinetly, but near one
another, in different groups, being separated by a number of nerve-
fibres and by filaments spun around them, which latter were first
observed by Remak, and the nature of which has not yet been exaetly
ascertained. I suspect that in some mode, not yet anatomically
demonstrated with certainty, a connexion will be found to exist
between these groups of small and large ganglionic globules, so that
an irritation of the sensitive nerves is reflected in the ganglia on the
adjoining smaller ganglionic globules belonging to the vegetative
system ; indeed, by irritating the skin, we can produce inflammation,
but if the trunk of the nerve be divided, this no longer succeeds,
as I have experimentally demonstrated twenty-six years ago,! and the
vegetative power is lost. Consequently the transference of the centri-
petal force to the centrifugal in the sensitive nerves, or to the

1 ¢(Observat. anat, Pathol,,” Amst., 18206, pp. 14, et seq. This experiment,
too, is disputed by Sncllen, who found that if the wounds were dressed with
washed taffety, inflammation and suppuration supervened also in the paralytic
foot. But it is certain that after division of tle nerve the effect is less, as 1
saw distinetly in comparative experiments by Dr. Snellen with inflammation of
the ear in rabbits, fromn whieh it appeared that in the sound ear the inflamma-
tion was much more violent, in the paralysed organ it was scarcely perceptible.
See Suellen’s dissertation above quoted, pp. 16 et seq. T must further observe
that, as Remak lias already discovered multipolar cells in the ceeliac ganglion of
the sympathetic, 1 have met with them both in the sympathetic and in the
small ganglionic cells which are found in the sensitive cords of the spinal
nerves with the larger cells, so that thus the suspicion that in the spinal ganglia
sympathetic cells communicate with larger cells of the sensitive nerves is

strongly confirmed.
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tation of a nerve of the salivary glands, therefore of a sensitive nerve,
which contains vegetative filaments, the secretion in the gland is
very considerably increased, without the pressure of the blood in the
blood-vessels being af the same time and proportionately angmented ;!
whence it would seem that here a force is in operation very similar
to galvanism, by which, too, currents of endosmose and exosmose
are so much promoted.

But it may be objected to these arguments that, in my case, there
was no independent atrophy of the nerve-ganglia, the latter only
participating in the atrophy of the spinal cord, and that therefore the
atrophy of the ganglia was probably the result of the earlier affection,
It is precisely in reference to this remark that I think this case of
especial importance ; it, in fact, shows clearly that, as in our body
all is united and combined into a whole, we should err in this
instance also were we theoretically to separate parts which in nature
are closely connected and capable of acting on one another. 1 have
above adduced sufficient reasons for believing that the ganglia of the
spinal nerves exercise an important influence upon nutrition and
vegetative life; but that they also are again more or less dependent
on the spinal cord, and are capable of receiving from it stimuli to
action, is proved by this very case, where the unilateral atrophy of
the spinal cord produced atrophy and diminution of action in these
ganglia. But that these" ganglia are not exclusively dependent
on the spinal cord, but possess an activity of their own, is, in my
opinion, clearly established, not only by the facts above adduced, but
also by the so-called anencephali, where either the brain alone or

1 Ludwig, ““Neue Versuche iiber Beihiilfe der Nerven zu der Speichel-
secretion,” in ‘ Mittheilungen der Zurich. Naturf. Gesellschaft,’ No. go, p. 27.
It is well known that in this case the blood-vessels are dilated, and, in conse-
guence of the acceleration of the current, the blood even passes in the arterial
state into the veins, as Beruard has proved (‘Comptes rendus,” 1858, Aoiit,
p- 245). The same was the case with the kidneys after irritation of the vagus
subsequently to its transit through the diaphragm (Schmidi’s ¢ Jahrbiicher,’
1859, No. 10, p. 1).

For these reasons I suspect that there are two sorts of vegetative nerves—the
known sympathetic filaments, which accompany the vessels, and whose function
is to constrict the vessels, and others which, like the chorda tympani in the
salivary glands, and the filaments of the nervus vagus in the kidneys, are dis-
tributed more in the parenchyma, and the irritation of which produces an
augmented current of blood and effusion ; these last must therefore play an
important part in the theory of inflammation, where the explanation of the dila-
tation of the vessels presents so many difficulties,

& I:

P
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It would lead me too far were I to endeavour still further to
illustrate, by different examples of congenital malformations, the

friend, Professor W. Vrolik, received a fresh anenceplalus, I suggested to him
to inject the vessels and institute an accurate microscopic investigation. With
this my friend veadily complied, and Lias communicated the resulis of this and
of a second case in the  Nedetrlandseh Weekblad voor Geneeskundigen * of the
12th October, 1851, p. 410, which, however, T did not receive until after this
essay had been sent in. The results of this investigation are, in many respects,
important. In the first place, he found in the red sanguincous mass imme-
diately investing the denuded base of the skull, and on which the malformed
cerebral vesicles lie, the most beautiful museular bundles, with the well-known
transverse strim. Among these fasciculi of muscular fibres, the central ex-
tremities of the cerebral nerves are recognisable, appearing in the centre, and
being imperceptibly lost in the musculo-fibrous tissue which constitutes the
prineipal mass of the base of the skull.

In the second place, he discovered that, with the exception of the olfactory
nerve (which cannot properly be considered as a nerve-trunk), none of the
other cerebral nerves exhibited the ordinary microscopic marks of primitive
nerve-fibres, with the well-known double centour, and the distinetion between
the-sheath and its contents, but appeared to consist of nothing else ihan con-
nective tissue, with numerous nuclei and nuclear-fibres among it, as i ¢he entire
structure of these nerves had remained in the newrilematic element. In the
Gasserian ganglion were, as usual, well-developed ganglionie cells, while the
nerve-fibres running between them wanted all the ordinary narks of primitive
fibres. But the remark is of importance, that this unnatural eondition of the
primitive fibres was confined to the central extremities of the cerebral nerves;
in their peripheric distribution they exhibiled the normal structure; at least,
this was true of the facial, vagus and hypoglossal nerves, which he examined.
The same was found to be the caze in a second example, in which likewise the
central terminggions of the cerebral nerves were deficient in distinetly marked
primitive fibres.

As a summary of his results, my friend gives “an unnatural structure of the
central terminations of the cerebral nerves, which seemed to liave remained in
their neurilematic element, and therefore in the siage of sheath- or tube-
formation of connective tissue, while the proper primitive fibres were wanting.
Tun the brain, too, the primitive fibres were absent. Lastly, the primitive
bundles of strialed muscular fibres on the base of the skull are a proof of the
independent formation of the parts of the body, each in the situation belonging
to it. Unmistakeably,” le continues, “they are the fibres of the frontal,
occipital, and temporal museles, which, although wanting the surface where
they are usually expanded, have formed independently, and have mingled with
the imperfect and unfinished cerebral elements. The coexistence of Lhese
perfectly striated fasciculi of primitive musculav fibres with the imperfect
‘condition of the cerebral nerves, the central terminations of which we see
appearing among the muscular fibres, might furnish an argument, if there were
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wherever such a ganglion was either absent or destroyed, the part
which should receive nerves from it has not been developed ; it may
therefore have begun to be formed in the original design of the
feetus, but for want of the vegetative influence of the nerve it has
not grown and is absent, while, so far as I know, no example of the

tolerably decisive manner in his excellent essay, “ Ueher die Abhingigkeit der
Entstelhung der animalischen Muskeln von den animalischen Nerven,” in © Ver-
handlungen der Gesellschaft der Wissenschaften zu Leipzig. Math. Phys.
Classe,” 1849, iii St, pp. 130 et seq., fig. 1. He adds three cases (two
observed by Alessandrini in Bologna), where a considerable portion of the
spinal cord was wanting, and in which all the parts where no animal nerves
existed, including the muscular fibres, were absent, so that while, for example,
blood-vessels and lymphatics were present in fthe lower extremities, and the
animal nerves which should aceompany them were wholly wanting, the tendons
of the muscles were present, but the muscular fibres which should oceupy the
space intervening were absent (1. e., p. 139)—a really remarkable phenomenon.
On the other hand, the skin, cartilage, bone, synovial membranes, and apo-
neuroses, were present with the tendons, without animal nerves. Weber cor-
rectly remarks (1. ¢, p. 142), that the absence of the muscular fibres, under these
circumstances, cannot be looked upon as the effect of a cause hindering their
formation, by acting directly on the formative matter, as in that case neither
could the development of the adjoining blood-vessels have taken place.
Alessandrini’s observation is of great importance in reference to this point,
that the cord of the sympathetic ceased where there were no longer any
spinal nerves, the sympathetic now consisting of trunks of the so-called
splanchnie nerves, which were much thicker than usual; an unusually large
solar plexus had formed around the abdominal aorta, and the plexuses and
ganglia proceeding from it were developed in an extraordinary degree. From
the mesenterie plexus very large plexuses, with interspersed ganglia, proceeded
around the abdominal aorta, accompanying the branches of the latter, so that
Alessandrini was able to trace them on the internal and external iliac arteries.
He suspeets that this unusual extension of the sympathetic occupied the place
of the deficient cord of the nerve, and that hence branches arose for the
parts in which the animal nerves were wanting (1. ¢, p. 197) ; 1t will therefore
be necessary to investigate whether the skin and bones can be developed
without sympathetic nerves.

Lastly, Alessandrini found in a pig, where the spinal cord terminated at the
thirteenth spinal nerve, that in the first four ecaudal vertebre a new portion of
spinal cord again began, with nerves springing from it, and that museles again
appeared in the tail. This quite confirms what I formerly communicated in
1826, in my © Observ. Avat. Path.,’ p. 9, respecting two monsters, in one of
which the lower part of the spinal cord was absent, and with it the nerves and
muscles were also wanting, while in the other a fresh portion of spinal eord
began, and with it nerves and muscles were again connected.

Weber further quotes the case of a child with acrania and absence of spinal
cord, where, however, the muscles and also the nerves were normally present,
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In fact, 1t cannot be denied that the skull often appears fo adapt
itself to the shape of the brain; my case affords a remarkable
example of this. Thus, while the left side of the skull, so far as it
covers the cerebrum, isincreased in thickness, the reverse takes place
beneath the tentorium, where the non-atrophied, sound hemisphere of
the cerebellum is situated (Fig. I, %), here the left portion of the
occipital bone 1s thinner, while the right, corresponding to the atro-
phied hemisphere of the cerebellum (Fig. T, ) is thicker, that is, on
the side opposite to the thickened part of the cerebral portion of
the skull.

In like manner, the left orbit (see Fig, I, ) is very convex and
smooth, and has lost all the so-called impressiones digitate and juga
cerebralia, which on the opposite side (&) are very distinct and sharply
defined.! There can, however, be no doubt that these formerly
existed here also, but that with the atrophy of the eerebral convolu-
tions and of the brain itself they disappeared or ceased to grow,
while the orbit became thicker and more convex. But what is the
cause of this phenomenon, that the wall of the skull adapts itself to
the brain, which the above does not explain? This phenomenon,
moreover, is not constant : why, then, do so many cases of atrophy of
one half of the brain, or, indeed, of both sides of the organ, occur, in
which the skull was mnot thickened, but the space was filled with
serum ? It is indeed true that in atrophy of the eye the socket con-
tracts ; in dislocation of the femur out of the acetabulum the latter
diminishes in size. Although I am not yet able to give any correct
explanation of these singnlar changes in the bone, I suspect that
different matters have been confounded. Wherever I found a skull
increased in thickness the dura mater was very firmly adherent to
it, and exhibited evident marks of chronie irritation, or, indeed, of

97 et seq. “Anatom. et Physiol. du Systéme nerveux,” fome iii, p. 36,
1. liit.

. ! Gall also represents the same in his plate liii, where the orbit is evidently
more convex on the atrophied side ; the cranium is also thicker on the atrophied
side, but the difference is not so great as in my specimen, But the petrous
bone, too, appears arched, and a deep groove for the blood-vessel is likewise
represented, as in my example for the arteria meningea media (see my Iig. I,
letter o). The inereased thickness, too, of the wing of the sphenoid bone, marked
by me e, oceurs in Gall's plate, but it is to be regretted that this drawing is
little more than outline. However, this skull quite agrees in details with that
in my case, though the several points are less strongly marked,
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discussion of the question how far this affection of the ganglia may
have been secondary or primary, but I think there are many reasons
for admitting that a primary affection of these ganglia may some-
times arise, the resull of which is a peripheric inflammation or
change in the vegetative process,! although, perhaps, the affection in
the ganglia may more frequently be secondary.

' This view is strongly supported by the remarkable experiments of Dr.
Schiff, who succeeded in dividing the ganglion of the nervus vagus in rabbits,
without injuring the accompanying motor branch of the recurrent nerve, the
consequence being that no paralysis of the rima glottidis was produeed. If he
performed this operation on both sides, stagnation of blood aud hardening or
hepatization took place in definite circumscribed situations, particularly in the
superior lobes of the lungs; if he operated only on one side, so that the life of
the animal was prolonged, after from three to seven days white, grayish, firm
indurations were developed in the upper lobe of the lung; these were, in fact,
pulmonary tubercles; in this case, therefore, the tubercles were absolutely the
result of a peripheric action of the nerve (see Schiff, *“ Ueber die Lungenveran-
derung nach Durchschneidung der pnenmog. Nerven,” in Rose und Wunder-
lich * Archiv fiir Heilk, Phys.” 6 Jahrg., 8 Helt, pp. 760 et seq.) Since, as
experience has taught me, we so often see pulmonary consumption occur in
families some members of which are affected with insanity, so that I have often
seen that the children who were spared from insanity were the victims of
phthisis, and that the two diseases frequently alternate with one another, or
coexist, the guestion has often suggested itself to me, whether we might not
admit the existence of a phthisis excentrica, namely, one whose first cause is
to be sought in an irritated condition of the medulla oblongata and the vagus,
such as so frequently occurs in phthisical subjects. It must remain for
further investizations to confirm this view ; I shall only add that in such cases
we often observe signs of spinal irritation in the neck, and that enpping and
blistering often prove eminently useful.

It is particularly important to remark that patients who labour under soften-
ing of the brain often die of an affection of the lungs. Durand Fardel says :
“Tes accidents auxquels succombent les sujets affectés de ramollissement
cérébral clhronique, ou méme aigu, ont presque toujours leur sitge dans les
poumons.” (‘Sur le ramollissement du Cervean,’ loc. cit., p. 43¢.) He deems
the subject of sufficient importance to devote some chapters to it, and thinks
especially that weakness of the circulation, and the consequent congestion and
effusion in the lungs, oceasion pneumonia. I was much struck with the fact,
that among the cases of atrophy of the brain on record most of the patients
died of phthisis, pneumonia, or enlargement of the heart; but I should doubt
that a weakened circulation of blood {hrough the lungs is of itsell sufficient to
explain this circumstance. See also Engel, in ¢ Prager Vierteljahrschrift,’ vii
Jahrg., Band iii.

The connexion between a morbid affection of the medulla oblongata and
pulmonary disease hias, in my opinion, not been sufficiently attended to. Thus,
it appears from Table A, of epileptic patients, in my essay on the *Spinal
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i the dura mater, in consequence of the inflammation of the arachnoid,
| or whether the Gasserian ganglion participates in this inflammation
' of the hemisphere, and has peripherically excited to increased action
| the outer lamina of the dura mater or the periosteum internum,
| which receives chiefly vegetative filaments from the fifth pair of
nerves.! The fact that the cerebral arachmoid was not conmected
with the dura mater and that the latter membrane exhibited nothing
abnormal on the inmer or concave side, appears to be in favour of
the second view, as does also the increased thickness of the os jugale
and of the left half of the lower jaw, which are under the influence
of the fifth pair of nerves, and could not be directly affected by the
disease of the brain. Iregret, however, that in the dissection atten-
, tion was not directed to the state of this ganglion, which, never-
theless, from the form of the skull, must have been altered in
shape.

with. In one case a tumour pressed on the left side of the medulla oblongata
and nervus vagus, with paralysis on the right side; there was pleuritis with
tubercles in the lungs, without any difference being mentioned between right
and left, to which point, perhaps, no attention was given (l. ¢., tome i, pp. 526
et seq.). In two other cases the affection was on the opposite side; in one
instance the pressure was on the left side, on the medulla oblongata, and all the
nerves to the foramen lacerum; here there was pneumonia, with false mem-
branes on the right side (l. c., tome i, p. 532). In the second case there was
exostosis on the right side, pressing on the cerebellum and the protuberance;
the exostosis had grown from the petrous bone and the adjoining occipital bone,
and must certainly have injured the medulla oblongata and nerves; there was
pneumonia of the left side (l. e., tomeii, p. 123). Ina case of a tumour on the
left protuberance the patient died of phthisis (L. e., tome i, p. 760).

In two other cases, where the vagus appeared not to be affected, there was
no thoracie lesion (tome i, p. 537, and tome ii, p. 127).

It is, however, important to observe, that inflammation of the lungs cannot
always be traced to the direct influence of the nervous system ; almost all these
patients suffer in the last periods of their lives from dyspepsia, and sometimes
from an almost total inability to swallow, in consequence of which food falls
into the trachea, producing inflammation of the lungs, as I mysell have more
than once observed. This difficulty of swallowing occurred also in nearly all
the cases communicated by Brown-Séquard, although inflammation of the lungs
was not always present; while, very often, affections of the lungs and phthisis
occur in patients affected with epilepsy and cerebral discase, where deglutition
is not impeded.

! See Luschka’s beautiful drawing of this, * Die Nerven in der harten Hirn-
haut,” Tibingen, 1850, tab. iii, page 98, where some osseous nerves from the
(Gasserian ganglion, which should be sympathetic filaments, are distinetly traced
into the diploé of the cranium.
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effective instrument of researeh when 1-igl.1tly used ; but,
like other edged tools, in unskilful hands they are as likely
to do hwrt as good.

It has been thought desirable that Professor Radicke’s
paper should be brought under the notice of the profession
in England through the medium of the influential circula-
tion of the New Sydenham Society for two reasons—first,
because there is mo treatise readily accessible to the
majority of readers in which the subject is so compen-
diously discussed, and in a manner so adapted to the
capacities of those who have not enjoyed the benefit of
special mathematical training, as in this paper; and
secondly, because in the form in which it was originally
published it could only be consulted with difficulty even
by those who possessed the resources of the metropolis,
whilst for those who resided in the counmtry it was almost
unattainable. At the same time, whilst the council of the
Sydenham Society were taking steps to circulate the cau-
tions of Professor Radicke, they felt that they would hardly
be doing justice to the controversy which it originated if
they entirely ignored the attacks of which it was made the
subject. So much of the papers, therefore, in which these
were contained has been appended as is necessary to
exhibit the grounds upon which Professor Radicke’s state-
ments could be impugned, as well as to render intelligible
the defence with which he has thought it desirable fo
supplement them,
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a test does not, and probably never can, exist: all that T can offer is
the test which I myself consider a sufficient one in investigations
of this kind, and on which my requirements will be based.

It is well known that the process usually employed in determining
the influence of any given agency, such as nutritive or medicinal
substances, baths, &c., upon the metamorphosis of tissue is as follows:

An individual is subjected, during a certain number of days con-
tinuously, to the influence of the agency in question, with the
observation of a manner of life in other respects as uniform as
possible, and the daily excretions—more especially, and often excep-
tionally, the urine-—are determined both with reference to their ag-
gregate amount and to the quantities of their most ordinary chemical
elements. The data obtained are then compared with those of a
second series of days, which may precede or follow the first, and in
which the same mode of life is observed, with the exception of the
absence of the agency under investigation. The comparison is,
however, usually limited to placing the Arithmetic Means obtained
from the numbers of the first series of days by the side of those de-
duced from the second series, and to concluding, in accordance
with the preponderance of the first Means over the second, or vice
versd, that the agency in question increases or diminishes the excreta
under observation. The urinary quantities are generally determined
in cubic centimetres, the chemical elements in milligrammes,! and
a difference in the last one or two figures of these is considered
as amply sufficient for the basis of any conclusion. The defect of
this method of proceeding lies in the fact that those who employ it
do not clearly comprehend the real significance and value of Arithmetic
Means, and, as a consequence, have attributed to them a value which
in such applications as these they do not actually possess. 1t will,
therefore, be desirable to make some preliminary observations on the
different acceptations in which the term “ Arithmetic Mean” may be
received, according to the variety of ease to which it may beapplied.

Secrion 11.—0f Mean Values in General.

We generally understand in ordinary matters by the term “mean
value,” the Arithmetic Mean exclusively; and it is therefore necessary

! This of course applies to the Continent: the decimal system has not yet
made such progress in England as to allow of its universal substitution for the
old method of notation, though it is to be hoped that the time is not far off
when such will be the case.—Translator.
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and consequently is intermediate to the extremes of the numbers

in question (since V’g—g-j_%ﬂif = \,f'g_a:g, and V‘M
i 8
=4/37=3). Moreover it must be remarked, as in the case of
the Geometric Mean, that if the two extreme numbers are left un-
altered, the result will be nearer to g or 3 in proportion to the

greater or lesser amount of the third number.t

It must be noted here that it may be exactly and mathematically
demonstrated, that the Quadratic always somewhat exceeds the
Arithmetic Mean, and that to an amount proportionate to the in-
equality of the given numbers. The first of these assertions is
illustrated 1 the two examples given above, in which the Quadratic
Means were 8.75, and 7.16, whilst the Arithmetic Means were only
734 and 63. As anillustration of the second, viz. that the divergence
increases with the inequality of the numbers, the following will serve :
The series 3, 2, 9, 10, and 3, 5, 6, 1o, give the same Arithmetic
Mean, viz. 6. On the other hand, the first of them, which contains
the more unequal numbers, gives the Quadratic Mean of 6.96,
whilst that of the second is only 6.52.

The more equal the numbers, the nearer does the Quadratic ap-
proach to the Arithmetic Mean; and when they are quite equal, it
exactly coincides with it. This character, however, is not peculiar
to the Quadratic Mean ; it will have been seen, by the two examples
given above, that it is possessed also by the Geometric and Harmonic
Means, and it occurs, as a necessary sequence of the general idea of
a Mean, with all kinds of Means. The Mean of the numbers g, g,
g, &ec., is g, of whatever kind it may Te.

' Although reference will be made hereafter to this peculiarity of the Qua-
dratic Mean, this may not be an unfit place to prove, for those readers who are
acquainted with Algebra, the single case at least where the inequality lies in
two numbers. 1f the numbers & and & occur in a series, their arithmetic mean
is not affected by substituting for them «+¢ and é—e. Let us suppose,
now, that @ > &, then a4 ¢ and 5 —¢ are more unequal than « and 4, and
the Quadratic Mean will, in conformity with the rule, be greater iu the second
case than in the first, so soon as (a4 ¢)* + (d—¢)* > o + . But (a+¢)?
+t—A) =tz ++P—22bket+f=a+ 8 +2e(a—10) + 28;
conseguently, since « > 4, and also ¢ — 4, as well as 2¢(a—12), is positive,
in reality (« + ¢)® + (4 — ¢)® exceeds a*+#° by the posilive quantity
2¢(@—b) +¢% In a similar manner may we prove the accuracy of the pro-
position for the case where the series includes more than two unequal
numbers.
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years, we are not justified in concluding from this latter fact that any
of the members of the first series are older than those of the second,
since the reverse might easily be the case. All that is certain is,
that Zke aggregates of the ages of the two companies would bear to
one another the relation of 42 to 67.

In the same sense the mean temperature of any one day indicates a
simple average. Thus, suppose that this is 12° [Reaumur, equal to
nearly 60° Fah.]; this means that the aggregrate of degrees of
temperature by which the warmer hours of the day have exceeded
12° is equal to the aggregate of those hours in which the tempera-

ture fell below that point. And if on a second day the mean

temperature indicates 14°, it must not be inferred as a consequence
that the heat on that day has been greater than on the other; for a
day on which the hours at moon were very hot, and the early
ones very cold, might have a much lower mean temperature
than one in which the general heat was less excessive, and the fluc-
tuations more moderate. All that is certain is that, if the heat of each
of the two days were diffused over the twenty-four hours,their respective
temperatures would be constantly 12° and 14°. Hence the subjects
of comparison are only the aggregates of temperature.

Let us take as a third illustration the quantities of urine given in
two series of researches published by Boecker.! He gave to an in-
dividual, whose diet was in other respects exactly estimated, a cer-
tain quantity of decoction of Sarsaparilla daily, and found that the
quantities of urine passed were in cubic centimétres as follows :

146%. ~11744. 1665 1320, 1I6T. ' 1369.
1675, 2129 887. 1643, 934.  20G3.

During a second series of twelve days, the individual experimented
on took, with the same dietary, instead of the decoction, an equal
quantity of distilled water, when the quantities of urine were as
follows :

1263. 1740. 1538. 1526. 1387, 1422
1754, 1320. 180g. 2I39. 1574, [114.

Tt must be remarked that it is assumed that thesenumbers accurately
represent the quantities of urine excreted, so that the Means of the
two series may be taken as represenfing simple averages. Are we,
now, to conclude from these numbers that the Sarsaparilla has di-

1 See Reil’s ¢ Journal [fiir Pharmacodynamik und Toxicologie,” vol. ii,
parts 1 and 2, “On the Action of Sarsaparilla.”
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those which affected it in the corresponding eight days of the series
6. On the other hand, the sum of the influences which operated
during the whole of the twelve days in series « was Zess than that
of those acting during the corresponding days of series 3. It is
possible that the Sarsaparilla may have exercised some influence
amongst the other agencies at work ; but whether it really did, or
not, and whether in the way of augmentation, or diminution, the
numbers give us no means of judging.  All that they permit us to
recognise is that its influence, if present at all, was greatly exceeded
and concealed by that of agencies which were extrinsic to the dietary.
So that, if we want to draw a conclusion of a medicinal character from
the numbers in question, the way in which it should be expressed is
somewhat to the following effect :—Sarsaparilla may, or may not,
affect the quantity of the urine; but so far as any medicinal value it
may have is concerned, it cannot be from its influence on the urine,
since that is so much inferior to the influence of other agencies to
which we are every day exposed, This, in fact, agrees pretty well
with the interpretation which Boecker himself has put upon his in-
vestigations,

Secriox IV.—The Arithmetic Mean as the probable value of a
definite, fizved quantity.

When we wish to find either directly or indirectly, by measure-
ments, a single quantity of definife value, and the different measure-
ments which have been taken by the same or by different methods
give, in consequence of the imperfection of the instruments or
methods employed, different results, the arithmetic mean value of
the numbers obtained is, under the cirenmstances, the probable value
of the quantity of which we are in search ; or, in other words, i.t (the
Arithmetic Mean) has, under the cireumstances, a greater clam? to
be regarded as the rea/ value than any of the numbers obtained
has. ;

The proof of this proposition is based upon the generialily received
law, that in the frequent occurrence of any two conditions—with
reference to which there is no reason why the one should occur more
frequently than the other—the frequency of occurrence of tllf! one
becomes more and more equal to that of the other in proportion as
the number of instances to be compared increases.
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proportion as the difference in composition”of the substances in
question approaches the limits of possible error.!

A third example of the case in which the Arithmetic Mean re-
presents the probable value of a definite fixed quantity would be
found in the two series of urinary quantities given in Section ITI,
as well as in the serial determinations of the principal elements of
the urine in the same investigations, supposing (which, in reality, is
not the case) the amount of urine excreted, or its chemical con-
stitution were day by day uniformly the same in each respective
series. 'The fact is, however, that these numbers belong to the case
which we shall hereafter investigate, where the combined numbers
represent the measure of a changeable quantity.

In order to characteristically differentiate the Mean described in
the previous from that of the present paragraph, it may be said that
in the former case we have to do with several numbers of definife
value, whilst in the present one we have to determine a single num-
ber from several which are of indefinite value.

Sgcrion V.—Estimation of the accuracy of the Mean as
indicating the probable value of a fived quantity.

1f the two conditions indicated in the preceding paragraph, under
which the Arithmetic Means exhibit the probable value of the
quantities to be defermined by them, were always fulfilled, the num-
bers they give should then be treated as absolutely accurate. *Bul:
as this is never completely the case, a standard is requisite, especially
when we compare several Means with one another, by reference to
which their reliability may be estimated. T will, therefore, now m-

) This will be easily illustrated by an example. Suppose that we are com-
paring the percentage of carbon, say, in two given substances, and that a cer-
{ain number of observations gives us 5o as the Mean in one of them, with a
fluctuation of g (i. e, to 45 or to 53), and, consequently, a possible range of
error of 10; whilst the other gives us 6o as the Mean, with Llne_snme amount
of fluctuation (i.e., to g5 or to 65), and the same range of possible error. 1t
will be evident that the difference between these two substances, i.e., 10
does not exceed the limil of possible error, which is also 10; hence ‘the
necessity either of repeating our observations until the range of possible
error is reduced to n much smaller amount, or else nfdplamng little or no
reliance upon the difference of percentage composition which the numbers 5@
6o would otherwise represent.—Zranslator. =
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category now under consideration, sinee it,gives us the amount of
chloride of sodium determined in the urine during twelve consecutive
days, and consequently not the measurement of a single and invariable
(uantity ; but, as all we want is an illustration for the purpose of -
demonstration, we will, in using it, assume that the composition of
the urine remained unaltered throughout these twelve days.

By taking the successive Means, we get

As the Mean for the first 2 days .. 24.2365

23 33 13 TR T .« 23.09377
» 2 2 » 4 o a7ia 2‘38533
» 3 3 i A YoV o)
3 » 33 i HEE . + 24.0050
Y 2 23 33 el s -« 24.1544
” ” ” o e Sl P ECE v
L) T 7 330 S g 24.3 133
22 e 22 » 10 4, <« 24.1474
23 i3 T g 1T . on 24-095?
1 13 7 a IZ 4, .« 24.0590

It will be observed that all the Means, from the third downwards,
agree in their first two figures, and we are, therefore, justified in re-
garding them (i. e, the figures 24) as certain. It is not even
necessary for this purpose to exclude the first three Means, since the
second differs by less than one unit, and the third by less than two
units of decimals from 24. In the third figure, however (i.e., the
first decimal), there is no evident approach to uniformity ; yet we see
that all the numbers differ from 24 by lessthan .4, and we may
therefore conclude that the real value lies somewhere between 24+ .4,
and 24 — .4, 1. ., if we take 24 as the round number, the limit of
uncertainty will be .4. It will be still more desirable to take the
Arithmetic Mean of the first decimals as the basis for our general
-Mean, so that in the fluctuations of the first decimals no preference
may be given to any one of the successive Means above the others.
The successive Means, leaving out all but the first decimals, are—
24.2. 23.9. 23:9. 24.3. 24.1. 242, 24.3. 24.3. 24.L
24.1. 24.1; consequently the Avithmetic Mean of the series = 24.1,
and the greatest divergence from 24.1 is only .3, since all the suc-
cessive Means lie between 23.85 and 24.32; so that for all practical
purposes we may assume 24.1 as the value of the Mean, with an
uncertainty = .3.
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smallest observations as the basis for estimating the measure of error;
since it might easily happen that, with a number of small errors, one
or at most a few large ones might be present, in which case we
should get too unfavorable a standard. In forming our estimate,
therefore, we take into consideration all the errors fogether, and
assume as our standard the mean of the whole of them. This mean
we call the wean error. The only question to be decided with
regard to it is, which kind of Mean is best adapted for the purpose ?
The Arithmetic Mean is obviously unsuitable, since we have seen in
Section IT (a) that the sum of the differences of the nmmbers of a
series from their Arithmetic Mean (or the sum of their errors)
always = o ; the Arvithmetic Mean of the differences, therefore (which
15, 1n fact, the mean error), would always be #il. We might, cer-
tainly, obviate this difficulty by taking all the errors together as
positive (in which case, in the example given in Section II (a) of the
4+1+24-34-6=16);
5 <]
but it is considered preferable to employ the Quadratic Mean ac-
cording to the process adopted by Gauss and Legendre.

I cannot, in this case, allow myself to enter into a theoretical expla-
nation of the reasons for adopting this method of determining the mean
error, firstly, because it would lead me too far away from the subject in
hand, and, secondly, because it would presuppose, as requisite for
its comprehension, an amount of mathematical knowledge which, in
the circle of readers for whom this treatise is designed, is not to be
expected. I will not, however, omit to mention two reasons which
will be intelligible without any deep acquaintance with mathematics.
The first of these is, that squares [i. e., squared numbers] are always
positive ; and, consequently, both positive and negative errors
exercise equal weight in determining the mean error. The second
reason depends upon the peculiarity of the Quadratic Means referred
to in Seetion IT (&), viz., that they increase, where the Arithmetic
Means are identical, with the inequality of the observations. Hence two
series of observations, whose errors, considered absolutely,! give the
same Arithmetic Mean, but of which one contains more unequal
and, therefore, more important errors than the other, are obviously
of unequal value. The series in which the errors are the more un-

series 3, 6, 9, 4, 13, the mean error would be

1 The more accurate form of Arithmetic Mean, in which the errors aceur
with their signs, is not, naturally, in question here, since it would always give
© as its mean error.
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ples of the ealeulus of probabilities, that I have here intentionally laid
myself open to the charge of inaccuracy.  Inreality, what is generally

fac i L] o 1 »
taken as the measure of value is not the reciprocal value =, but its
7

1 2 .
square —, for which there are good reasons. These reasons,

however, are only of importance when we wish to combine, for the
purpose of more extended calculations, series of observations of un-
cqual value, which refer to the same quantities. For the object
which we have in view, which does not require an application of that
kind, the simpler and more easily comprehended process for estimat-
ing the measure of accugacy is equally efficient.

(¢) Zhe Probable Error—l{ the probable value of the quantity to be
found from a series of observations (which Lere, too, is the Arith-
metic Mean) = «, we may take another fixed number 4, of such a
nature that, if the observations were repeated very frequently, their
results would lie as often within the limits of ¢ — &, and ¢ + 4, as with-
out them. And if 5 were ever so little greater than 2, it would be
more probable still that the next observation would rather fall within
the limits of ¢ — 3 and @3, than without them. The number 4 1s
called the Probable Error, and it is obtained, in accordance with the
rules of the caleulus of probabilities, by multiplying the mean error
by the numbers .67449, 1. e. by nearly two thirds of the mean error.

In Kaupp’s series, quoted above, the probable ervor will, therefore,

be 1.091 x .674 = .736. Thatis to say, if the observations in question
were repeated sufficiently often, their divergence from the mean
24.059 would more, rather than less, frequently be within the num-
ber .736 ; or, in other words, would more often be within the limits
of 23.323 and 24.795, than without them.
It must, however, never be forgotten that, in laying down these
rules, it is always presumed that the Arithmetic Mean really repre-
sents the probable value of the quantity under observation. If this
should happen not to be completely the case, 1. e. should the obserya-
tions not be sufficiently numerous, the product, which we have called
the “probable crror,” will, in a corresponding degree, possess more
or less of the charactevistic veferved to; dut when the series of obser-
vations isfoo shorl, it is no longer applicalle,
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determinations, the check of determinations by weight be employed,
as was done by Boecker) as unnecessary, since the errors of measure-
ment, when contrasted with the other irregularities, are altogether
unimportant, Those which arise from the greater or less completeness
with which the bladder may be emiptied must be placed to the score
of varying influences, and of the accompanying physical conditions
oti éach occasion, so that their equalization may find account in the
eventual increase of the day’s observation,

SectioN VIL—Comparison of the Means of several complete series of
observations of variable quantities.

Let us suppose that two series of observations, of a unature
analogous to those described in the previous paragraph, are
instituted on tlie same individnal, during one of which he is ex-
posed to a given agency, whose influence on the exeretions we wish
to ascertain. The ¢uestion which we have to determine is if,
and to what extent, the Arithmetic Means of the two series, whicl,
in accordance with the previous paragraph, exhibit an approximate
value to the averages, can give any conclusion on the point. With
the view of answering this question, I shall proceed to lay down

- certain fundamental prineiples in the present paragraph.

We will call the series in which the supplementary agency has
operated A, and the other series B; the Arithmetic Mean of the
first series s ; that of the second, #; and indicate the limits of
accuracy of the individual observations by a. If the observations
had been completely free from error, we should have had instead of
s another number, which I will eall P; and in the place
of » another number, ». P and p are, then, what has been above
called sean guantities. Suppose; for instance, that the question
were a comparison of quantities of urea, and that series A gave 32.4
a¢ o mean, and series B 30.6, and also that in the determination of
uren the greatest error that should occur is .6; then would
m=32.4, n=30.6, and a=.6. The valueof P would therefore
lie between m—a and m + a, 1. €. between 31.8 and 33 ; the value of
p between n—a and # + a, i.e. between 30 and 31.2, since the
limits of uncertainty are the same for the Arithmetic Mean itself
as for each of the individual observations. As a is the greatest
supposable error of any one observation, the most unfavorable

s i " . s "
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would depend entirely on the variability of 7. We cannot in this
case perceive any contraction of the limits within which the
numbers fluctuate, since the number of the observations themselves
is comparatively so small. The extremes hbetween which the
seven numbers lie are 24.05 and 24.31; their Arithmetic Mean
is 24.14; the divergencies of the latter from the seven num.
bers represent the fluctnations of the successive Means about
the mean number 24.14; and, consequently, the greatest flue-
tuation is 24.31 —o24.14=.17. If as stands to reason, on a
more extended continuation of the investigation, the fluctuations
of the additional numbers did not exceed this amount, we should
assume this mean 24.14 as the approximate value of 2, +4¢, 1. e. the
value to which the Arithmetic Mean of the numbers, when freed
from errors of observation, would approximate if the observations
were repeated indefinitely. The quantity 3" above mentioned indi-
cates the divergence of this maximum of fluctuation (z, +4), which
is only to be obtained, by indefinitely repeated observations, from the
Arithmetic Mean of the actnal observations (freed from errors);
hence, in the present case, if y, 4 ¢ were evactly = 24.14, 3 would
= 24.14 — 24.10=.04, for the twelve days’ observations, since
24.10 was their mean.

On the supposition that we have reason to conclude that, by con-
tinuing the observations, the fluctuations would never transcend .17,
we are justified in assuming that number as the limit of uncertainty
of the Mean 24.14, and (as the number 24.14 previously assumed
for 72+¢ was not the true but only an approximate value) that
the real value of 5, + ¢ =24.14%.17; 1. e. in supposing that p, +¢ lies
somewhere between 24.14—17 (or 23.97) and 24.14+.17 (or24.31).

If, now, we place by the side of the series referred to, A, a normal
series, B, which may in the same manmer have given as its result
22.38 £ .21, and, therefore, 3=.21, and p,=22.38 & .21, we should
be obliged to subfract the number 23.38 == 21 fmm_mp. 14417
(since we obtain the effect of the dose of ehloride of sodium ingested,
viz., g, by subtracting g, from g+ ¢ ; and here p+g=24.14 % .17,
A=122.38 £ i2T). y _

A positive result would indicate an increase ; a negative, a decreasc;
a neutral one, no effect at all. But since the numbers to be sub-
tracted have a certain amount of inexactitude, and we only know that
one lies between 24.14— .17 and 24. ) q 0 “rfd the ':'ﬂ'fer be-
tween 23.38 — .21 and 23.38 + .21, an increase, for instance, is only
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by the side of one another, and so making our selection that the atwo-
spheric variations may compensate each other as much as possible.
Investigations have, indeed, been made with the view of estimating
the influence of atmospheric agencies, but they only extend to those
of temperature, and with reference even to this point are very
deficient.

We have still to diseuss the changeability of the physical condi-
tion of the individual, which must have the same effeet in altering
the above supposed constant s, as atmospheric influences. That alte-
rations in the physical condition of an individual do oceur there ean
be no doubt. Indeed, physiologists assume a continuous change in
the human economy as a result of the metamorphosis of tissue. A
man to-day is not in all respects exactly what he was yesterday ; but
it is open to doubt whether sufficiently important changes oceur
within the comparatively short period of time embracing these two
mutually related series of observations o bring into operation agen-
cies which perfectly neutralize the above-mentioned influences; in
that case special causes must be at work. Such a cause may be—
the change in the mode of life which is necessitated by the investi-
gation itself, which must exhibit a continnous operation in the same
direction, and, therefore, in an increasing degree, as well as a con-
tinnons change in the normal state of health of the individual. The
usual daily alternations in the normal state of health are to be attri-
buted to the fluctuating operation of the above-mentioned influences,
and have a natural tendency to compensate one another. In order
to ascertain whether a recognisable alteration has taken place in the
physical condition of the individual during the period of investiga-
tion, the method instituted by Boecker of a normal investigation is
advisable, 1. e. to institute a series of observations without the addi-
tional agency, some before, and some after the other inquiries, the
periods of which inquiries must be of a much longer duration than
that of the other. If we could exactly estimate the physical con-
ditions (or susceptibility to external influences) on every occasion,
we might then multiply every observation by the coefficient i:'le.ter-
mined for its physical condition, so as to reduce all our observations
to a uniform standard. But, as this is impossible, we must consider,
in the case of minute differences between the mean quantities, those
series of inquiries to be inadmissible in which excessive changes in
the physical condition have exhibited themselves; where, however,
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sequently, if we were ignorant of the extent of the period, but had
reason to believe that the investigation had broken off after the con-
clusion of the first one, the last Mean would be an approximately
correct one, and we might assume as the limit of error the greatesi
fluctuation which the series of Successive Means exhibited in so
many of 1fs latter values as the period possessed conjecturally mem-
bers.  Thus, supposing that the above series broke off at the fourth
3, the Mean would be 5; and if we had reason to think that the
period had not more than five members, we should compare the Jast
five Successive Means, viz., the numbers 44, 5%, 5% 5% 5; and
since amongst them 51 is the number which diverges most from 35, we
might assume § to be the limit of error. But a better conrse still
would be to take as the probable Mean, not 5, but the Mean of the
above five Means, or, in round numbers 5!, by which method the
limit of error would be reduced to 51 —j5+ = %.

Suppose that we assume now that a second periodically acting
influence intervenes, that its time of action is three days, and that
its members arve 4, 8, 3, so that the series 4, 8, 3; 4, 8, 3, &e.—
with the Successive Means 4, 6, 53 43, 5% 5; 4% 55 55 42
541 5, 18 produced. The numbers which are obtained will be
the sums of the two periodic series, viz, 5, 11, 14, 11, g, 6, 15,
15, 4, %, 19, 10, &c., and the Successive Means will be the
sums of the two sets of Successive Means, viz., 1-+4, 246, 5435,
St+4% 43+ 5% 4515 55 4% 5vt5% 5+ 5 444 &e,le
5, 8, 10, 10}, 10, 9}, 10}, 10}, 10, 9%y, Whilst the true Mean is
S5+t 5=10u

It will be seen that so soon as we pass beyond the limts of the
first period, indeed, even at the commencement of the second half
of that period, a sensible approximation to the true Mean begins to
be evident. If, now, the series broke off, suppese at the tenth num-
ber, we should have as our ultimate Mean g+7;, and (again assuming
that the period did not exceed five days) we should have as the
limit of error 1034 — g% =145 ; or,—if we take, in order to reduce
these limits, the Arithmetic Mean of the last five mean numbers as the
probable Mean, in round numbers 1o, with & as the limit of error.

The reason for the diminution of the fluctuations in the effective
mean series lies in the fact that they can never exceed the sums of
the fluctuations which the ecorresponding Successive Means of the
two original series exhibit. It will hence be evident that even in
cnse of the concurrent action of two influences, each of a definite
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direction, as in opposition to one another, i. ¢. they may just as readily
cause an increase as a diminution of the general disturbance.

Let us further suppose, as before, that we have to do with a single
disturbing agency, but that, instead of operating at the commence-
ment, it acts at the end of the period of observation. For the sake
of better comparison, let us again take a period of ten days, with the
same c]i?turba.nce, giving a series of 1,1,1,1,1, 1, 3, 7, 9, 5. The
Successive Means will then be 1, 1, 1, 1, 1, 1, 12, 2, 2, 3. Asis
natural, although in this case the last Mean (that of the tenth day)
is the same as in the first case, the series is a much more favorable
one for definite application, since the fluctuations between the Suc-
cessive Means are much smaller, and consequently the approximation
of most of the latter ones gives a much more accurate result than in
the case where the disturbanece lay at the commencement.

(¢) Let us lastly consider the case with which we shall in practice
have mostly to deal, viz,, that where, in addition to periodically
acting agencies, irregular disturbing causes come into play. Tt is
clear that if the interval of observation exceeds by much one or more
of the periods, the portion of the fluctuations corresponding to it
will, to a greater or less extent, have exhausted its intensity upon
the last of the Successive Means, whilst the part which ecorresponds
to the longer periods, and to the irregular disturbances, may possibly
remain partially or entively uncompensated. The degree of approxi-
mation of the Arithmetic Mean to the value which we should expeet
to be developed by the investigation will, therefore, depend upon the
relation of the disturbing canses to one another and to the periods,
and we shall only be able to estimate it with the certainty indicated
in case @, when the shorter periods are sufficiently extensive. We
can only positively recognise the existence of a period, if its extent
is very considerable and its length is much exceeded by that of the
period of observation, by direct comparison of the observations in
general. On the other side, an excessively irregular disturbance,
which only extends over a small part of the period of observation,
may be generally recognised by taking the Successive Means in two
ways—first, from the first observation to the last; and secondly,
from the last to the first; and by then noticing whether, in either of
the two series of numbers thus obtained, the last half exhibits greater
fluctuations than the first,
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Our first object should be to inspeet the numbers supplied by our
observations, with the view of examining whether any excessive
disturbance has come into play which could give us reason to fear
an illusory result, If we wish for this purpose to possess a simple,
though indirect test, we should, as above (Section VIII, ¢) directed,
form a double series of Suecessive Means, the one of them proceeding
from the first dowmwards to the last observation, and the other in a
contrary direction, and observe whether in either of these series the
last half exhibits greater fluctnations than the first. Tt is only when
this is not the case that the series ave of any further value. But if
both of the serics to be compared satisfy this condition, they are
then to be treated in the outset as complete (i. e. in accordance with
Secetion VII), 1. e. we must examine whether the difference of their
Means exceeds the sum of their uneertainties, or not. The uncer-
tainty, as extracted from the Successive Means, will naturally
be smaller, and therefore more favorable for the determination of
positive results, than the standard of uncertainty expressed through
the mean fluetnation, for the former is extracted from numbers m
which the inequalities have more or less compensated one another,
whilst in the determination of the mean fluctuation all the fluetua-
tions of the original observations come into account. If the series of
observations are complete, the limits of fluctuation extracted from the
Successive Means would suffice, and we should disregard the amount
of the mean fluetuation, since in tlis ease we have to deal with
the comparison of influences that have disseminated themselves over
the whole period of observation, and not with an examination
between what limits they would principally operateit the observations
were indefinitely protracted. Buf if the series of observations are
incomplete, the fluctuations ocenrring during short periods will, as
must follow from Section VIII, have eliminated themselves to a
considerable extent from the Successive Means; but those oceurring
during long and incomplete periods, or from irregular disturbances,
will, in general, not have done so; that is to say, if the greatest
portion of the period falls without that during which the examination
is carried on, or if the disturbing influences which would act as com-
pensators should first happen to interpose after the conclusion of
the investigation, the fluctuations between the successive Means
would be too small ; we shall, therefore, generally be less liable to
crror if we take the mean fluctuation as deduced from the un-
abbreviated oscillations as the limit of certainty. But under certain
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(@) Beunekes researches on the influence of Sea Air and Sea Water
upon the Metamorphosis of Tissue—In his work ¢On the Influence
of Bathing in the North Sea,” Gittingen, 1855, Beneke has com.-
municated a series of researches which he instituted on himself, and
from which he draws the following results :

In addition to its general mfluence in diminishing the amount of
urine, sea-bathing has the specific effect, on the one side, of increasing
considerably the excretion of urea and sulphuric acid, and, on the
other, of diminishing at the same time the excretion of phosphorie
acid. The first of these results is an indication of angmented meta-
morphosis of tissne; the second is an indication of the gain of the
body in organic material. Moreover, residence in the sea air acts
by augmenting the amount of urine, its influence on the most
important constituents of the urine being the same as that of sea-
bathing, except that the diminution of phosphorie acid is still more
marked. -

Let us now examine whether, and to what extent, this result is
really founded on the numbers adduced.

With the view of determining the effects of a residence inland,
Beneke had instituted at Oldenburg a series of researches, previous
to those at Wangeroge, of five, fourteen, and four days respectively,
viz., from the sth to the 1oth of January, from the 8th to the 21st of
February, and from the 5th fo the 8th of July; and after his return
from Wangeroge (which was on the 17th of August) two series of
researches of three days each, viz,, from the 29th to the 31st of
August, and from the 12th to the 14th of September. For the
determination of the influence of the sea air, a series of observations
of four days, from the 13th to the 16th of July, was undertaken, and
for that of the sea-bathing two series, one of seven days, from the
17th to the 23d of July, and one of eight days (in which, however,
no bath was taken on two of the days), from the 4th to the 1rth of
August,

In order to determine the influence of the sea air, Beneke com-
pares the four days (from the 13th to the 16th of July) in Wan-
geroge, not with the three series of Oldenburg, but only with the
last of them, with the four days in July, on the supposition, 1t is
true, that its result does not differ to any important extent from that
of the first two series. But we shall see that, instead of doing so,
the latter rather tend to negative the results of the July series of
observations than otherwise, That the comparison of two series of

-
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that any succeeding numbers might not have entirvely inverted these
relations, Indeed, if we want a striking proof of the unreliability
of the author’s conclusion, all that we have to do is to take the fol-
lowing seven days’ series of investigations on the action of sea-
bathing. The urinary guantities in this series are as follows :

1624, 1561, 1402. 1362. 959. T1198. @27,

If Beneke in this case had contented himself with four days’
observations, the mean would have been 1487. By an application
of the same ready reasoning he would have concluded a considerable
inerease to have occurred. But the three following days depress
the Mean to 12go, and the conclusion at which he actually arrives
at the end of the seventh day is that bathing has diminished the
secretion.

This diminution he attributes to increased cutaneous transpira-
tion ; but if this explanation is to pass muster, we must assume that
in the first four days, which offer so contradietory a result, the cuta-
neous transpiration was not only unusually small, but considerably
less than in the last three days, for which the concomitant cirenm-
stances of the case offer no justification at all. The author shows
the relation of the amount of urine to the sum of the fluids daily
ingested, and for that purpose adds together without any distinction
all the liquids drunk, such as water, coffee, milk, wine, &e. It
might possibly be thought that the very low numbers m the last
half of the above seven days’ investigation depended upon an excep-
tionally small quantity of drink taken ; but ‘this is not the case, for
on the days on which the urine was smallest we find very con-
siderable fluid ingesta ; and we therefore see that series of four, or
even seven days of the author’s manner of living admit of wo con-
clusion at all being drawn from them with regard to the general
amount of the secretion.

Tt would be quite superfluous to examine the remaining investi-
gations for further confirmation of this opinion on the anthor’s con-
clusions. It is only necessary to add that the Means of the sevies of
five days in January, the fourteen days in Febrnary, and the eight
days in August, are respectively 1226, 1433, and 1440, and that, so
far as the last two numbers are concerned, the result of February’s
observations in Oldenburg entirely corresponds with that of the
second of them.

The observations themselves, therefore, negative Beneke’s con-
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obtained, just to show that their inequality dissipates every idea of
comparison between them.
The numbers are—

Wangeroge: 24.8. 30. 28,5 26.8. Mean, 27.5.
Oldenburg: 23.7. 28.6. 24.4. 21. Mean, 244

Lt will be seen that two numbers in the upper series (viz. 24.8
and 28.5) so nearly agree with two numbers of the lower one (viz.
24.4 and 28.6), that the whole of the author’s conclusion (viz.
that the sea air produces an increase) only rests upon two observa-
tions,

Let us now examine the numbers of the bathing period. The
seven days in July gave: 27.93, 27.79, 28.39, 28.17, 29.61,
28.97, 27.51. The successive Means of which are 27.86,
28.04, 28.07, 28.38, 28.48, 28.34. Moreover, the eight days
in August gave: 26.83, 25.99, 28.33, 28.65, 28.99, 32.13,
28.29, 249.81. 'Whose successive Means are: 26.41, 27.02,
29.45, 27.76, 28.49, 2846, =28.38.

In consequence of the too great incompleteness of the July series
of researches "at Oldenburg, no other numbers remain but the
present ones with which to compare the undoubtedly very far
separated February series at Oldenburg, which consists of the follow-
ing numbers: 22.33, 24.09, 25.26, 28.51, 27.99, 25.%6,
26.80, 29.27, 24.90, 25.04, 23.35 20.33, 22.70, 23.03;
and gives the following Means: 23.21, 23.89, 25.05, 25.64,
25.66, 25.82, 26.25, 26.10, 26,00, 2595, 25.30, 25.10,
24.95. _ !

The predominance of high numbers in the two Wangeroge series
appears at first sight to bespeak a favorable result for the increase
of urea; yet this is made very doubtful by the great fluctuations in
the comparative series at Oldenburg. And since these fluctuations
are very evident even in the Successive Means, these latter are quite
insufficient for any definite conclusion, and we are compelled to
fall back on the mean fluctuations. Now the mean fluctuation of the
first of the three series is .68 ; of the second, 1.69 ; of the third, 2.46.
The difference of the Arithmetic Means of the first and 7Aird series
is, consequently, 28.34 — 24.95 = 3.39, and the sum of the mean
fluctuations .68 + 2.46 = 3.14 ; for the second and {hird series, on
the other hand, the mean difference is 28.38 — 24.95 =3.43, and the
sum of the mean fluctuations 1.6 4 2.46 = 4.15. If, in consequence
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Beneke, who assumes the last Means, 1.89 and 1.86, as the
standards, and compares them with the above Mean, 1.40, of the four
days in Oldenburg, considers the inerease of the sulphuric acid as
decided, and as much more marked than he supposes to be the case
under the action of the sea air alone. Let us, therefore, compare
these members with those of the fourteen days’ series in February,
which are—

I,50. 1.62. 1I.04. 2.01. 1.88. 1.84. 1.80.

(i e 5l e 0l 0 [ o il 64 o
of which the successive Means are—

L.50: L.60 Til. s Tyel 180, X80, i.8o;

.00 e Tdras L GT. L T0. S 360

Hence it will be seen that the last Mean, 1.6g, coincides with that
of the four days in the sea air, and that no difference can be per-
ceived between the residence at the sea and at Oldenburg, if we
consider the ordinary Means as the standard, and assume the four
days’ series in July at Wangeroge as reliable. Moreover, it is clear
that the Mean of the first five, six, and seven days of the series in
February is uniformly 1.80, and consequently that the Mean which
the sea-bathing periods give almost coincides with the Mean of an
equal number of days of the Oldenburg series. It is quite un-
necessary that our examination should be carried any further, to lead
us to the convietion (quite irrespective of the fact that Beneke’s
process for determining sulphuric acid leaves room for error to the
extent of 10-20 per cent.) of the complete groundlessness of the
assertion that sea-bathing affects the exeretion of sulphuric acid.

It now only remains for us to consider the results which Beneke
obtained with regard to phosphoric acid, and which he deems to be
of especial value. He concludes from the above two Mean numbers,
which he has extracted from the two series of four days’ researches
in July, that the sea air actively restrains the elimination of phos-
phoric acid. These series are as follows :

2.78. S 2.82. 2.50;
and :
2.I3. % 5 2.39 2.65.

Although we have shown in the previous seetions that four obser-
vations alone can justify no conclusion, we have not omitted to
introduce these numbers here, in order that we may call attention to
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is too exceptional a supposition to be adopted, without corrobora-
tion by a specially instituted and scrupulous series of researches.
The numbers here brought together do undoubtedly lead to the
supposition, although they do not prove, that both of these sub-
stances were excreted in increased quantities.

(6) Ezamination of some investigations by Boecker. We will
first consider a series of observations made during four days by
Boecker, on a single individual, with the view of determining the
action of sarsaparilla, and afterwards those which refer to the
amount of urine excreted. A superficial glance at the numbers and
their nltimate Means enables us at once to perceive that they do not
exhibit any obvious influence upon them by this medicinal agent ; but
our object is not so much to corroborate or impugn the results he
has drawn from them, as to use them as an illustration of the com-
plete treatment of the figures.

The two series of observations in question have been quoted in
Section I, and will be again produced for the sake of ready com-
parison.

The observations, during the employment of sarsaparilla, were—

(@) 146%. 1744, 1665, 1225 1161. 1369.
16%5. 2129. 887. 1643, 0934. 2093.
The series of normal observations was—
(6) 1263. 1440. 1538. 1526. 1387 1422
1754, 1320, 1809. 2139. 1574. III4.
The successive Means of the first series are—

1606, 1625. 1524, I45I. 1438, 1472
1554, 1480. 1496. 1445 1499

Those of the second are—
1501, I514. 13I7. 1I491. 1479. 1510.
1494. 1529. 1590. 1588, 1540.

The fluctuations in series («) and (4) will be seen to be very consi-
derable, and even those in the Successive Means are sufficiently
great to enable us to conclude that the obyiously evident periods in
these series are not the only ones to be determined, but that longer
periods, or considerable and iregular disturbances, must have
operated, This would, therefore, be a case in which, in order to
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The squares of the fluctuations ave- -

SERLES (tf:} I SERIES ().
328 = Ioog 2862 = 81796
245" = 0Goo2s ; 191° = 36481
166 = 24556 | 112 = 121
279°= 7784 | 23 = 529
3382 = 114244 162° = 26244
130°= 16goo 17 = K612 .
176° = 30076 2057 = 42025 i
630 = 396900 ; 22¢° = 52441 |
612% = 354544 : 260° = 67600
144°= 20736 . 590* = 348100
5652 = 319225 | b
594F = 352836 | 435" = 189225
Total 1792807 : Total 861316
The Means of these squares are—
17’9;30? 149401 and —— 861%]5 = 71756,

and finally,

v 149401 = 386, and /71776 = 268.
Therefore, the mean fluctnations indicated in Section VI, by p and 1,
are 386 and 268 ; and their sum, 674, is, consequently, considerahly
greater than the mean difference, 1549 — 1499 = 50, which is more
than sufficient to indicate a negative result.

Of the elements of the urine, it is only necessary for us to refer {o
the potash and phosphoric acid; to the potash, because it exhibits
the greatest mean difference, and: therefore offers the greatest proba-
hility of a positive result ; and to the phosphoric acid, on account ol
the imterest which this {.lement possesses,

For the potash the series of normal observations is—

(@) S mpEs 2imf GOt aiEai T a8, 2.5,
2814 el oot UETNSLG0. | 3005

and that of the sarsaparilla observations—

() 3:55: =:.81.. 3:88. T.70: 509, 258
3.56. 3.d0. 2.25. I.85. 3.29. 4.56.
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so nearly comeides with the sum of the mean fuctuations (1.06), that
an increase of potash, as a result of the use of the sarsaparilla, appears
probable, which certainly may be caused by an unusually large
amount of potash in the drug itself,

Finally, the normal series for the phosphoric acid is—

(#) D46 g6, Xg600 B 5T, 04 20,
96 Tiog, * .56, Tod. 140, 1.0
and that for the savsaparilla—
(B miag. magsienTiag. | el TisM 1.5
1.62. 1.79. I.37. L.49. 1.43. 1.93.
The Successive Means of series (i) are—
() 1.41. 1.39. 1.42. e T D
I.25. T.1q9., T.r8. '1.23. 1.23;
whilst those of series (£) are—
e IO oD e A 5 0 T i O )
Lig8: 138, a0, Smahl Swoeye S

It will be seen that the numbers in the two series repeatedly
fluctuate backwards and forwards, whilst the Means of the first series
exhibit an apparently unbroken decrease, and those of the second
series an apparently unbroken inecrease: hence we must assume,
first, that disturbing influences, of a short periodic duration, have
come into play, whose action has to a great extent been reciprocally
equalized amongst the Means ; and, secondly, that thefirst series of
Means points to the decreasing portion of a long periodic disturbance,
whilst the second series of Means points to the inereasing one.
Moreover, thirdly, we ave led to suspect that the two series of obser-
vations followed immediately the one on the other, and that the limits
of their Means were closely related—that both of them belonged to one
and the same period ; and, fourthly, to conclude therefrom, that hoth
halves fluctuated within nearly the same limits, and that the sarsa-
parilla exercised no share, or at least an inconsiderable one, in the
influence on the Means.

Let us now examine some other of Boecker’s researches, especially
those which refer to the influence of sugar and alcohol upon the
amount of urea in the wrine (‘Contributions to Medical Science.
Crefeld, 1849).

The researches on sugar extended over nine days, and gave for the
amount of urea in the urine the following figures :

Tl 8 1050 2180 Td:0in T8 i 04500 1855 w16

oS

1
i
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ably exceeds the second, we may assume that the sugar has probably pro-
duced a diminution of the earthy phosphates, if we allow the five nor-
mal observations to be available for comparison. It deserves, however,
to be remarked that the assumption of a diminution requires confir-
mation, if we compare the results of the sugar series with those of
the alcohol one, instituted nine to twelve months earlier. These
latter give the numbers—

2:30: 118, w2.01. 2.82. .97, 2.00, 04, 1.35 L.50;

which give the Mean 1.9g, with the mean fluctuation .72. Hence
the mean difference will be 1.06, and the sum of the mean fluctua-
tions .87 ; and, consequently, the first number is again greater than
the second.

The alcohol series, gave as the numbers of the earthy phosphates

3 S 0 S G e s S oY R

of which the Mean is 1.54, and the mean fluctuation :53. « For the
corresponding normal series we get as the Mean 1.9g, and as the
mean fluctnation .72. The mean difference is, consequently, .45,
and the sum of the mean fluctuations 1.25; so that the inference
drawn from the Means alone, viz., that the earthy phosphates have
diminished, receives no confirmation whatever from a consideration
of the fluctuations,

Let us, finally, take the entire amount of the solid matters of the
urine. The quantities obtained in the alcohol series were—

50.69. 45.70. 45.60. 69.64. 58.11. 54.26.
In the corresponding normal series they were—

73.07. 66.570. 73.80. ¢8.go. 94.72.
101.66. 69.76. 065.12. 100.02.

In the sugar series—
sn.68. 53.64. 59.82. 59.24. 55.40.
547.82. 52.30. 54.04. 5I1.03.
And in the corresponding fourteen days’ normal series—
67.37. 81.72. 59.74. 63.54. 78.97. 66.c0. 79.94.
59.16. 478.19. 82.43. 63.23. 62.92. 73.75. 60.18.
In the last series, indeed, the fluctuations are somewhat great, but
the very uniform successive Means (viz., the series—
74.54. 69.61. 68.09. 70.27. 069.56. 71.04. 69.56.
70.51. 7L.7L. 70.94. 70.27. 70.77. 69.79)
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of his room was maintained in constant uniformity with that of the
external air, and the mean temperature noted at intervals. Equal
care was bestowed upon the chemical determinations. After such

exactitude in the process of investigation, we may readily assume
that the results which the author deduced from it are admissible ;
and it is for this reason that I here undertake to examine some of
them by way of example. ’

The investigations lasted, almost without interruption, from the
28th of Apnl to the 28th of July, and are divisible into six series of
twelve days each, and one of fifteen days. During the series there
was taken daily of common salt, successively, o gramme, 5 gr., 10 gr.,
15 gr., 20 g, 25 gr., 30 gr; or, including that contained in the
food, 1.5 gr., 9.3 gr., 14.2 gr, 19.0 gr., 23.9 gr., 28.7 gr.,
33.6 gr.

I will first dispose of the series of observations on the guantities of
the urine (corresponding to those of salt ingested), with their suc-
cessive Means, and the Probable Means deduced from these latter.
Since the differences between the Successive Means seldom reach or
exceed 8 per cent., the Arithmetic Mean of the last eight observations
is in round numbers assumed as the Prodable Mean, and the greatest
fluctnation between them as the uncerfwinfy ; by which assumption
the uncertainty will certainly be more likely to be rated too low than
too high.

(1) OChloride of sodium, grammes® 33.6.

Observations :

2088. 2330. 2040. 2526. 1g9oo. 2375
2225. 2350. 2680. 2j500. 2530. 2166,

Successive Means.

2209. 2153. 2246. 21y7. 2210, 2212
2230. 2280, 2302. 2323. 23I0.

Probable Mean 2250 = 70.

(2) Chloride of sodium, grammes 28.7.

Obszervations :

2025. 2590, 2280. 1802, 2864. = 2505
2323. 2205 2904. 1820, 21Ig.  TgoO.

I 1 gramme = 15.432 grains (Lnglish).
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Succeszive Means.,

2284. 2230, 2197. 216y. 2123. 2137
2203. 218r. 2183, 2162. 2166,

Probable Mean 2140 + s50.
(7) Chloride of sodium, grammes 23.9.

Observations.

2200. 206g96. 2650. 229%2. 24920, 2335.
2280, 2090. 2422. 1g992. 2350. 2611.

Suecessive Memms.

2448. 2515. 2454. 2508, 24%9. 2450.
2405,  2407. 2366. 2364, 2385,

Probable Mean 2420 = 8o.

1f we compare these Probable Means with one another, we shall
see that, notwithstanding that the amount of uncertainty is less than
a rigorously aceurate investigation demands, except in the fifth series,
the difference between two mean numbers is in no case greater than
the sum of their uncertainties; and that, therefore, no conclusion ean
be drawn from any of these series as to an increase or a diminution of
the urine. The Probable Mean of the fifth series exceeds in respect
of its uncertainty those of all the others ; but this cannot be ascribed to
the salt, for the quantity in this case (g.3 gr.) was not extreme, and
the high numbers obtained are found only in one (the first) half of
the series ; and still less to the temperature, since some of the other
series were instituted under a higher, and others under a lower, tem-
perature. On the other hand, the first three days are noted as
having been especially damp, and those days in the other series
which figure as damp occur for the most part in combination with
inereased excretion ; so that it is not altogether unreasonable to con-
sider the dampness as the cause of the unusual disturbance in that
series, especially as its tendency would be to diminish the other great
means of elimination—transpiration by the skin,

Let us compare with these eonclusions those which Kaupp him-
self has drawn from his investigations. He states, in the first place,
that “ a reference to the Means shows that, as a rule, large doses of
salt gave an increased amount of urine, with some striking excep-
tions, 'I'he mean amount of urine for the three serles of obseryations

e
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From these numbers the general conclusion will be evident that
(in opposition to the one previously drawn) Zerge doses of common
salt cause a diminution of the urine, since the (not infrequent) excep-
tions in the table may be ascribed to the small number of observa-
tions made.

With regard to the utility of the numbers thus obtained, it must
be remarked, 1st, that the number of days compared is much too
small to allow us to consider their Mean as of any value; and, 2d,
that, in addition, the days compared are not consecutive to one an-
other, and, consequently, the observations are unconnected, so that
it is impossible to say that there is any comparison of the brief
periods of disturbance which are very probably present. Moreover,
it will be seen that in the second group, in which the greater number
of the observations (viz. 6 and 8) are compared, we have a fall from
2288 to 2249, instead of an increase.

The author then reduces the observations in the above groups to
two numbers, when they do not already consist of two numbers, by
adding those with large and those with small doses of chloride of
sodium, respectively, to one another. Thus, for instance, the num-
bers in the second group, belonging to 33.6 and 28.7, those in the
third group, to 28.7 and 23.9, and to 14.2 and g.3, are united, with
the following result :

Temperature. | Dose of Salt. v'}]’.;‘:i':if’r Daose of Salt. "F'ﬁll:m::ll‘

[<]
[+]

1
=10 330 2353 || 284 2502
9°—11" 31.2 2258 || 9.3 2722
11°—13" 28.3 3289 || ILj 2525
13°—15° 21.4 2204 1.5 2382
13°—17" 21.4 2204 || 5.4 2218
17%—=19" 19.0 2299 || 5.4 2198
Mean, . 25.3 2288 10.3 2424

From this table it would be concluded, that a diminution in t}_*.c
dose of salt of 25.3 — 10.3 = 14.9 gr. produced an increase in
the urine of 2424 — 2288 = 136 cub. cent., i.e., a diminution of g
cub. cent. for each grain of salt. It is unnecessary to remind the
reader, that the result would have noclaim to certainty even if the
difference, 136, did not lay within the limits of uncertainty of the
main series,
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Kaupp acknowledges that the average obtained, viz., 54 cub. cent.,
is still too incorrect ; and reduces, since he considers the unequal
doses of salt as the source of the irregularities, the aggregate Mean
to correspondence with a Mean dose of salt of 19 grammes. He
had found, as is mentioned above, that an increase of 1 gr. of salt
produced a diminution in the urine of ¢ cubic centimétres; but,
since another combination gave him, instead, the number 11.g, he
takes 10 cub. cent. as the diminution caused by 1 gr. of salt, and cal-
culates the numbers in the table accordingly, which now, indeed,
exhibit an unbroken, though by no means a regular, decrease. The
difference of the extreme corrected numbers (2555 — 1648 = go7)
divided by the difference of the corresponding Means of temperature

(viz. 13) gives him, then, 70 cub. cent. as the more accurate dimi-

nution of urine cansed by 1° of temperature.

‘We see here an uncertain number corrected by one still more un-
certain. The uneorrected numbers are already very uncertain, for
the reason that they are obtained from days that are often wvery
widely separated from one another; of which the great differences
between the adduced maxima and minima give confirmation. The
influence of the chloride of sodium is, however, as has been shown
above, entirely problematical ; so that the corrected numbers are
possibly much more inaccurate than the uncorrected omes. We
can only conclude, therefore, that the result deduced is entirely

a problematical one.
Another method of treating the influence of temperature,

which is given in the paper, is decidedly superior. Each of the .

original series 1s divided into two halves, according as its members
represent high or low femperatures, by which means the doses of
salt will be equal on both sides, and then the Mean of the two
groups so formed is taken. The results are as follows :

|
| Menn YVolume of Mean Volume of
Dti:rriztiﬁ1:. | Temperature. Urine, Temperature, Urine,
| {

i 33.6 9.5{' 2288 ‘.1'.55 2331
;ELB-? | Iﬂ-?ﬂ 1533 'Ela I 2531
23.0 15.6° 2330 12.7° 2430
1:3. 18.5° 2181 155 2120
14.2 20.4° 1749 12.3° 2364

9.3 15.8° 2338 9.5 2730

1.5 17.5° 2274 15.8 2140

Mean . . 184" 2171 11.7° 2421
il
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pivation by the skin, such as dry warmth, ought to react upon the
amount of excretion by other outlets. The careful observations of
Kaupp, which greatly favour this hypothesis, must, however, only
-be considered as favouring, and not as proving it.

Amongst the other series of researches contained in Kaupp’s paper,
the measurements of urea exhibit an especial uniformity ; and it is,
therefore, well worth while to avail ourselves of this circumstance,
which is so favorable to our obtaining a positive result, in order to
see 1f the author is right in ascribing the fluctuations which occur in.
it to the temperature and to the ingestion of the chloride of sodium,

The original observations are given in the succeeding table, but
only as far as their first decimals, on account of the uncertainty of
their latter omes. The urea in grammes is indicated by H, the
mean temperature of the day on which the observation was made by
T, and the dose of salt by K.

E=38506 | E=287. |' E=1N\ =k Bo=05 E =6 | E=235
T.

H: 1 b - 1l e e 2 1 ) L

| =

L' O =T %=1 Ouentn |

|

35-5 103 37.5| 14.6 32,3 21.3133.3
359 9.0 36.3/10.5 34.8/ 18.3] 34.9
35.;E 8.3 | 35.6| 15.5! 32.2{ 20.0| 32.7
24.1| 10.0 gﬁn 17.5 30.0| 19.5| 35.1| 1o.0 | 36.2| 14.5 | 33.0| 15.0/ 33.2|
36.1) 9.3]39.1/13.7|32.0/27.3| 34.9 34.7] 16.3| 33.4| 12.0| 34.3'
34.5| 10.0/| 35.8 ,._.n|335; 20.3 | 348 L1.5 | 32.4 18.0 | 33.4| 14.6| 33.1,
37-8] 8.6|39.9/1 3| 15.0) 30.6/ 16.3 | 34.0 16.5 | 35.2| 14.0] 34.1
35.8| 9.5 32.8 1+a|313 146|352/ 12.6 | 34.6: 14.3 | 32-2| 14.6| 329
a4.8| B.o|30.3/17-3|330[11.0]36.5 17.0| 32.5| 17-3|35-3| 13-0 35..::'
85.5 10.6| 32.8 135|3_1,_g 12.0 | 31.3 £7.51332| 16.3 | 34-3] 15.3] 330,
36.7| 11.3 | 33.4| 17-0 | 33.6| 10.3 | 33.4/15.3| 32.2 17.6| 35.5| 13.3 | 33-5,
35T 15| 30.1|17.6 34E|u3 32.9  15.3 | 35-3 16.0| 34.6| 12.0| 34.9.

- 18.0 | 34.4 ' '

| : 18.6 343

| 210/ 2.5 | |

2| 35.0 I‘j'ﬂ 32.3| 12.0) 34.3 4
6|35.8 18.0|35.4|17-3| 35-0!
31349 16.6 | 32.9| 16.6 37.1|
=]
D

=TAD 00 BOAS D 0 MDD Ty
OO D T

"The Successive Means of these quantities, caleulated to the second
decimal, ave as follows:

SR T -
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.08 gramme of urea for cach additional gramme of salt. He di-
minishes this number, however, to .057 gramme, since he thought
that he recognised a definite diminution of the urea under a dimi-
nution of temperature, which he took into consideration in lis
calculations. A second caleulation in which he compared the
observations in which the temperature was nearly wniform (and
m which he also excluded some disturbing numbers) gave him a
still lower quantity, .028 ; and he, therefore, finally decided on .04
as the mean number.

In opposition, however, to the assumption that the excess was
produced by the chloride of sodium, it must be noted that series TI1
exhibits the next lowest dose of salt in combination with the mini-
mum of urea ; and any doubt which may exist on the subject rises to
certainty when we observe that in series I1 only the first half exhibits
a very high Mean, whilst the second half, on the other hand, gives
us one which 1s comparable with the lower numbers given by the
remaining series. The Mean of the first seven days is 37.16; that
of the last five is 34.26. On this account, in the above table the
two numbers are added to the value of series II, which respectively
indicate the values of the first seven and last five days. The con-
trast between the two parts of this series is so great, that even the
high mean fluctuations taken as the limits of uncertainty do not
conceal the excess of the one part over the other.! Consequently,
we are just as little justified in assuming that the high Means in
1 and II are the effect of the salt as of the temperature, since the
first part of the second series exhibits nearly the same temperature as
the lower number of the second part. The rapid transition from high
to low numbers in the Means of a single series, and the gradual increase
in passing from the first series into the second, which the Successive
Means make very evident, together with the absence throughout of
any evident leap from the numbers of one series to those of another,
lead to the conclusion that the aggregate of eighty-seven days’
ohservations constitute a continuous series, which is quite indepen-
dent of the incident produced by the variation of the dose of chloride

! If we allow the sufficiency of the Arithmetic Mean as a standard, we may

urge against the assumed action of the chloride of sodium the fact that series I has
a sensibly lower mean than series IT. Moreover, had Kaupp excluded the first two
series, and then placed the two series with the largest doses of salt (ILL and V1I)
in juxtaposition with the three in which it was lowest, lie would have obtained
a contrary result, viz., the diminution of urea with the increase of the dose of

salt !
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gins with a large wave, whose highest point is reached in the middle
of series LI, and whose lowest at the commencement of series IV ;
after which succeed smaller waves, which on an average have a dura-
tion of from six to eight days, but are independent of the variations
of temperature.

With regard to the period of two days, I have always found it
wore or less distinetly in the case of urea, in all the series of inves-
tigations that are at my command, in which the days upon which
t-h_e qbaervatiuns are made follow one another without any inter-
1nission.t

SecrioN X1.—On the employment of Quadratics for the deter-
mination of Mean Fluctuations.

The construction of squares and square roots in the process for
determining the Mean floctuation, is even for adepts a somewhat
tedious and troublesome operation. The task, however, may be con-
siderably abridged by making use of a table of squares. That which
15 contained in the small table of logarithms, by August,? is quite
sufficient for the purpose. The method of using it is given in the
explanations which are appended to the tables: nevertheless, instead
of the rules given there for obtaining the squares and square roots of
numbers which are not contained in the tables, I will here give some
which are of a much simpler character.

In the tables we have only the squares of numbers from .o up to
2.099, the first three figures of each number standing in the first
column of each page, and the fourth figure being placed over the ten
following columns, The square of the number is found in the same
horizontal line with that of its first three figures, and in that one of
the ten columns over which the fourth figure'is placed. It must be
noted that the first two figures of the square, which are common to
several spaces, will be found in the first colnmn over which o is placed,
and only the last three are to be sought for in the column over
which the fourth figure of the given number is placed. For those last
three figures, which are marked thus ¥, we must use, not the two
first figures of the o column, which belong to the preceding numbers,

! Tn consequence of want of space, the analysis of Moleschott’s paper, *“On
the influence of warmth on the exeretion of earbonie acid in frogs,’” is unavoid-

ably omitted.—Translator.
? ¢ Complete Trigonometric and Logarithmic Tables, by August, 4th ed.

Berlin, 1855,
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of the errors in its empirically obtained numbers. All that it recog-
nises, as arule, is the fact that a statistical deduction which is founded
on a broad basis is of more value than one which rests only on a few
isolated instances. The second method contemplates the numbers
obtained from the stand-point of the caleulus of probabilities. Its
judgment as to the limits of error in the numerical results obtained,
and, consequently, on the value of the conclusions which are drawn
from the observations, can only be a purely formal one. This formal
criterion is, however, in the highest degree a valuable and important
one.

The third method subjects the result that is empirically obtained to
the same kind of mathematical treatment ;! but it also recognises the
fact, that, in addition to the purely formal consideration of the num-
bers of any investigation, there may be other ind independent rea-
sons, arising from #le nature of the object ifself, which may, and
even must be, regarded in drawing a conclusion. Such “intrinsie
reasons” for the admissibikty or non-admissibility of a coneclusion
from numbers empirically obtained, are frequently altogether un-
known ; or, if the investigator wishes to throw off all prejudice, they
must be ignored (e. g. in the case of nearly all therapeutic questions,
especially those of a very complicated nature), and we are then
exclusively dependent on the fomnal eriticism of the result. These
reasons are, in many cases, obvious only to the penetrating intuition
of an adept ; whilst in others they lie on the surface, and may be re-
cognised by any one. Ttisnatural that these reasons should be end-
lessly varied, according to the nature of the object of investigation
itself ; they are, too, not easily amenable to dogmatic exposition ;
at least, T can unhesitatingly assert, that up to the present time
no one has investigated the correlation of the individual doetrines
of medicine with formal statistics; not even exeepting the
valuable details supplied by Gavarret, in the work previously men-
tioned. The case of these intrinsic reasons, too, is very different
from that of those with which the mathematical theory of statistics
supplies us; for these latter are based upon more or less definite—
we may even say, for many medical applications,® upon nearly abso-

I Of conrse it will be self-evident, that the actnal employment of these
mathematical operations may be dispepsed with by those who are sufficiently
adepts to recognise at a glance the correel data for a conclusion.

2 T say, “upon more or less definite rules,” since all the formmle of the
ealenlus of probabilities (I refer here only to the so-called indirect ealeulus)

‘I
e
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supporting a couclusion ; how much more so in those almost uniformly
complex problems which we are called upon, in therapeutics, o
solve. Yet I do this at the same time with the reservation that, in
addition to the purely formal and mathematically convincing logic of
the caleulus of probabilities, there is in many cases a logic of facts,
which, when applied in the proper manner and in the proper place
(i. e. to questions that are not foo complex), carries with it, for the
man who is acquamted with his subject, a small, or, it may be, a very
high degree of conviction. 1 will endeavour specially to apply what
has been said above to the criticisms which Professor Radicke has
emitted with reference to certain conclusions which Kaupp has drawn
from his series of investigations on the urine, instituted in the phy-
siological laboratory here.

In the first place we must, for the sake of fairness, remember
(what the eritic omits to mention), viz., that the researches in ques-
tion are entitled “Investigations on the dependence of the amount
of chloride of sodium in the nrine upon that in the food.” The direct
and most important results of these investigations are, consequently,
not in the least affected by Professor Radicke’s criticisms. They are
open to no objection, and have been recognised by the highest
authorities.) The lengthy and obliging eriticisms with which the
writer honours the production of my young friend, refer only to two
accessory effects of the saline diet (viz., on the urea, and on the total
amount of the nrine), and to the dependence of the guantity of the
urine upon the temperature of the atmosphere, Now, when an inves-
tigator pursues a manner of life so uniform during a series of re-
searches lasting over so many wecks as Kaupp did (I do not think it
is everybody who would readily bring himself to undertake a similarly
protracted labour, during the most monotonous way of living pos-
sible), such a series would appear to offer a gnarantee for the institu-
tion of a series of allied researches. A critic who would wish us
to refrain from availing ourselves of labours bearing so wide an ap-
plication would not be worth answering. The defence which [ shall
offer of these conclusions of Kaupp, which have been attacked by

! Kaupp's figures in reference to the relations of the amount of chloride of
sodium in the urine and food, might have been quoted by Professor Radicke as
at least as good an example of a series of researches instituted on tlie organism
under influences that were considerably divergent, both in their action and mea-
surements, as the researches of Boecker, which hence receive the sanction of a
representative of the exact sciences, -1
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two series agree with one another in their results, we have therein a
guarantee, to a certain extent, that these results are worthy of our at-
tention. The amount of increased certainty, which result A acquires
by the concordance with it of result B, cannot, it is true, be closely
estimated. Still it is obvious that if A gives the same result from
forty observations as B does from sixty, the importance of that
result will be very different from what it would be if it were based
upon one hundred, or two hundred, or even a greater number of oh-
servations on A alone. Forin the case of observations instituted upon
A alone, the result might possibly be considerably affected by indi-
vidual or external influences which might come into operation during
the period of inquiry. But the fact of the results obtained from B
being more or less analogous to those from A, gets rid of a certain
amount of doubt on this score, always, of course, assuming that we
have to deal with a comparatively simple question. By this con-
cordance, the limits of error in result A must obviously be to some
extent diminished. The calculus of probabilities, however, would
disclose nothing to us on this head, or at least it could not do so
with any certainty until after several series of researches on different
individuals, which in the case of by far the greater number of delicate
protracted inquiries on the organism would be as impracticable, as
in comparatively simple ones it, fortunately, is superfluons.
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he has undertaken, “as one who is acquainted with mathematies and
physies, to provide medical men with a ready test by which they
may try the correctness of the conelusions at which they may arrive,”
and to help Dr. Boecker “to stem the stream of baseless and com-
paratively erroneous doctrines, by which medical science is daily
threatened to be overwhelmed.” The defeet in all processes which
have been hitherto employed by us in investigations respecting the
metamorphosis of tissue, he states to consist in the want of a clear
perception of the import and value of Arithmetic Means, and, as a
consequence, in attributing to them an importance which, in applica-
tions of this kind, they do not really possess. With reference to the
preliminary remarks of our author, I must, at the outset, call in
(uestion the competency of mathematicians and physicists as autho-
ritative critics of medical and physiologico-chemical matters, unless
they are themselves to a certain extent physiologists. For my own
part, I should wish for nothing more than that we might succeed in
defining, with an aceuracy which might deserve the epithet mathema-
tical, the various phenomena of life, with their numerons and in-
teresting fluctnations, and that we might exchange our ever-fluctuat-
ing ideas of them for precise and faultless numerical expressions. 1
believe that more may be accomplished in this direction than has
hitherto been done, and that the numbers obtained in researches, and
even the researches themselves, have been very inconsiderately em-
ployed; and I consider the trouble which Professor Radicke has
taken in directing attention anew to this point, and in showing a way
to remedy these defects, as worthy of all praise; for if our medical
and physiological statistics are to have any real value, they must
necessarily be founded upon numbers which are free from avoidable
exrrors. But although, in this point of view, we readily and with
good reason allow a certain importance to the mathematical estima-
tion and examination of the numbers obtained in our investigations,
yet T must maintain a sound physiological discrimination to be
superior to this, and on this account I entirely agree with the re-
mark which Professor Vierordt makes in answer to Professor
Radicke,  that, in addition to the purely formal and mathematically
demonstrable logic of the caleulus of probabilities, there is, in many
cases, 1n addition, a ]ﬂgiﬂ of the facts themselves, which, when em-
ployed in a proper manner and place (i.e., in questions that are not
too complex), carries with it, for the man Tﬂm is acquainted mth his
subject, it may be a small, or it may be a high, degree of conviction.”
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mathematician, as such, cannot do this, and however accurately he
may determine the Mean of a given series of numbers, ie works
with quantities whose value he himself cannot estimate; apd he
may in the end evolve a result as mathematically correct, which is
probably altogether false, in consequence of its being founded upon
individual observations which are faulty.

Professor Radicke provides us with a convenieni illustration
of the views which T have just expressed. The investigations of
Dr. Boecker on the influence of a saccharine diet upon the meta-
morphosis of tissue, receive in Radicke’s paper, as Vierordt remarks,
“the sanction of a representative of the exact sciences.,” Boecker
arrived at the conclusion that the ingestion of sugar decidedly re-
tarded the metamorphosis of tissue, and, amongst other effects, also
diminished considerably the dinrnal exeretion of urea. According
to the calenlations of Professor Radicke, on the days when sugar
was taken 15.7 gram. of urea, with the mean fluctuation of 2.03
gram., and on the days when no sugar was taken on an average
24.5 gram., with the mean fluctuation of 4.76, were eliminated.
Professor Radicke appends to this conclusion the remark, the
difference of the Means is 8.8, and the sum of the mean fluctuations
6.79; so that we cannot recognise a decided diminution of the urea
under the influence of the saccharine diet.” But will the doubts
of the physiologist be satisfied with this expression of opinion, and
will it be considered as definitive? For my own part I have very
great doubt whether, by the ingestion of sugar (with the continu-
ance, be 1t observed, of the usual dietary and method of living, as in
Boecker’s investigations), the amount of urea in the urine can be
diminished to 2ds of its mormal quantity; and although the con-
clusion to which Dr. Boecker comes as to the retardation of tissue
metamorphosis may generally approach the truth, the numbers
which he has obtained appear to me to be very doubtful, and to
demand further confirmation. The numbers 13, 14, 15, &c. gram-
mes of urea per diem for a man of about 136 lbs. weight possess
more improbability for the physiologist, under the circumstances in
question, than a mean number, with whose determination the ma-
thematician is not, perhaps, quite satisfied, but which is, at least,
deduced from numbers that are not improbable ; hence I feel com-
pelled in this case to consider the opinion of the mathematician as
inferior to that of the physiologist.

Accordingly, I think that I am justified in demanding, that the first
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Arithmetic Mean of the first uneertain figures, taken from an a goregate
of so many of the last successive Means as the given case shows to be
desirable. The greatest divergence in the numbers of this aggregate
from the Mean found, is tke measure of uncertainty.” If we have to
compare the Means of numerous complete series of observations of
variable quantities, we are then only justified in concluding that an
increase has occurred on one side if the difference of the Means is
greater than the double of the greatest error of observation, i.e.,
if it is greater than the sum of the uncertaintics of these Means,
With regard to these recommendations, the computation of the
successive Means, as well as the determination of the measure of
uncertainty, appears to me very desirable ; and, as Radicke advises,
the successive Means of the numerical series ought to be taken both
from first to last, and from last to first, so as to discover whether
the uncertainty is greatest at the commencement or the termination
of the series. By means of these processes we shall certainly gain
a more correct idea of the fluctuations of the results of our investi-
cations than we should by a simple survey of them, and it is only
in this way that we can acquire a knowledge of the degree of mathe-
matical accuracy which the Mean possesses. With respect, however,
to the second of the above conditions, I can only accept it as par-
tially true, however correct it may be in its mathematical relations.
For, the sum of the uncertainties of certain numerical series will
often exceed the difference of the mean values of these series, without
that difference being on that account the less an approximate expres-
sion of the truth. Lel me illustrate this by the following example :
Professor Radicke i1s favorable, as has been already mentioned,
to Boecker's conclusion, that a saccharine diet diminishes the
amount of urea in the urine, because the difference of Means in the
two series compared = 8.8 gram., exceeds the sum of their mean
fluctuations = 6.79 gram. The sum of the fluctuations of two
series in respect to urea will probably often, and upon physiological
grounds, exceed the maximum of 6.79 gram. For there are numer-
ous influences, medicinal agents, and articles of diet, which diminish
the quantity of urea by 4th of its normal amount ; ‘hut shall we,
after repeated and frequent discovery of slighter differences than
this, conclude that those influences, &ec., have no effect upon the
urea, simply because the sum of the uncertainties of the numbers
which our investigations give is less than the difference of their
Means? O, to take another example : Professor Radicke estimates
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was placed were unchanged. Under such circumstances as these,
a physiologist will place no reliance upon small differences between
the Means, nor will the mathematical determination of the uncer-
tamty restrain him from coming to a conclusion, although the
difference between the Means of two series may be less than that
uncertainty. For these reasons, therefore, it appears to me unjusti-
fiable to eliminate numbers that differ considerably from one another,
as Radicke does, for no other reason than because of special disturb-
ances ; for, in the first place, such numbers bear a certain relation
to those which immediately follow them, and these latter without
them lose their real value ; and in the second, every physiologist will
know how to estimate an unusual disturbance, and to value accord-
ingly the numbers which it gives. If the disturbance is so great
that the results of the investigation are of necessity affected by it,
then it is not only the day on which it cceurs, but also the whole
series which is unavailable.

The relations in question are in no way affected by the protraction
of the series of observations. I may even, on the other hand, assert
that by so doing the uncertainty becomes greater, since experience
has at least taught me this, that even if the long-continued and unre-
stricted pursuance of a monotonous series of researches and mode of
life does not absolutely disable the organism, it may, and practically
does, alter its normal conditions. Ifa man pursues an investigation
on the operation of any given agency upon the metamorphosis of
tissue for six or eight days, and then calculates the mean value, that
mean value will, as Professor Radicke has clearly exemplified, be
always altered if to those six or eight days one or two more are added.
How, then, are we to attain a certainty in respect of the probable
value of the numbers of which we are in search? It appears to me
that such certainty as the result of any one single investigation is
impossible, and that neither the length of time during which the
investigation is carried on, nor the mathematical determination of
the mean values, uncertainties, &c., can give it. There is only one
way of attaining to it, and this, so far as my experience goes, cou-
sists on repeating the observations as frequently as possible on dif-
Sferent individuals.  All mean values obtamed from a single series of
observations on one individual, however long it may be, have a cer-
tain amount of doubt about them, whether the difference between
two given series exceeds the uncertainty or not. The individual
organism always exists under varying external and general influences ;
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hours, is of such or such an amount. In reference to this point, it
should be remembered this amount is only estimated for the sake of
convenience, and that we may have small numbers to deal with,
whilst the series of observations compared embrace unequal numbers
of days, and that, therefore, the result of the investigation lies strictly
in the sums of the individual days. Where the numbers of days in
the different series is uniform, it is preferable to adopt the sums of
“these days, instead of the value determined for twenty-four hours.
According to this way of looking at the question each Mean, in our
collected observations will have only an approximative value; and it
appears to me, for these reasons, that those are in error who set out
with the idea of drawing infallible conclusions from one, or even
several, mean numbers,

How little good is to be got from a single set of observations on
one individual appears very clearly from Professor Radicke’s own consi-
derations. In the first place, he shows, in two investigations of Boecker’s,
that the mean quantities of urine, viz., 1499 and 1549 would have
become converted into 1554 and 1494, if the observations had been
limited to eight days instead of twelve; and that the Means would
have again changed to 1545 and 1515, if the thirteenth day had ex-
hibited the same quantity as the twelfth. In another place, Professor
Radicke rejects a conclusion of mine, which I certainly never drew,
viz., that sea-bathing diminishes the urinary secretion. He states,
that if only the first four days of my seven days’ investigation on the
action of sea-bathing are considered, and the data of these days com-
pared with those of the four days without bathing, which appear to
him equally objectionable, no diminution of the urine, but rather an
increase (about 18 cub. cent.) will be evident. This is correct:
but if the last four days of the seven days” series are considered, and
compared with the preceding four days, a very evident diminution of
the urine will be seen ; and were it not that my doing so might justify
the assertion which has been fathered upon me, I would cite this cir-
cumstance as a proof that the fluctuations of the numbers in a single
series of observations, and on a single individual, allow of no certain
conclusion being drawn from (hem, although they may give impres-
sions of a highly approximative accuracy—impressions whose cer-
tainty is not much increased by a mathematical estimation of the
valne of the numbers obtained.

Professor Radicke rejects vesearches of three and four days altoge-
ther. As arule, T agree with him on this point, and I would, espe-
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most exact mathematical estimates of the nwmerical series involved
will give them a feeling of certainty. Tf, on the other hand, the har-
mony with well-known physiological facts is evident, there will be less
doubt; and, however much further examination may be desirable,
the result obtamed will, nevertheless, on independent grounds,
deserve consideration, as throwing light upon the question under
investigation. What we seek in all our chemico-physiological inves-
tigations is not the whole truth; all that they can do is to give us a
nearer acquaintance with certain principles, and a nearer insight into
the chain of vital phenomena under varying conditions.

I have thus generally mentioned the principal objections which
I feel compelled to offer to Professor Radicke’s recommendations,
but shall refrain from any more minute discussion of individual
points, T repeat, that I consider a precise and mathematical exa-
mination of the numbers of such chemico-physiological investi-
gations as we are at present discussing, as well as a careful valuation
of the individual numerical series as most desirable; T thank-
ful]:-,r recognise the instructiveness of Professor Eachc]{es labours
in several points, and have not perused them without advantage ;
nevertheless, T maintain that the physiological tact and knmwledge
of the experimenter appears to me as of more importance than the
mathematical ; that it is only the greafest possible repetition of the
observations on different persons and under different circumstances,
that can give any positiveness to our results ; and I cannot certainly
‘consider 1t a misfortune that we provisionally retain our older me-
thod of determining mean values so long as we do not place too
much reliance upon single results, recognise the amount of uncer-
tainty generally existing, and make the number of our observations
long and decided enough both for the question under investigation,
and for the experimenter himself.
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tigation, it was at one time assumed that, in order to lay down a
mathematical rule on the matters in question, a eertain amount of
physiological knowledge was prerequisite ; and at another, that in
addition to the logic upon which the superstructure of mathematics
rests, there is yet amother kind (which people have chosen to eall
the logic of facts).

With regard to the first of these objections, no one has ever
taken the trouble to ask whether 1 possess a competent acquaintance
with physiology, or not ;! though it is just as likely, that as we have
at the present time ph}rnmlnglsts who possess at the same time a
skilled acquaintance with mathematies, there may be also mathema-
ticians who are equally well acquainted with physiology. But this
has nothing at all to do with the question. If it had, we might,
with equal justice, question the general application of the rule of
three, on the ground that those who employ it should, at the same
time, be skilled in physics, chemistry, arboriculture (Forstwissen-
schaft),” commerce and finance, as well as in the thousand other
matters in which it is used, which would be impossible. The fact
is, that all that it is necessary to know, in laying down a rule for
the L‘:umpansun of two series of observations is—what we may learn
from the series themselves, viz., whether fluctuations exist in those
series, and 1if o, how great tlmse fluctuations are. An acquaintance
with their causes is quite unimportant, for in that case it is not
sufficient accurately to map out these causes, he must know also the
laws of their physiological operation. Up to the present time,
however, nothing certain is known with regard to the laws which
govern any of the unavoidable causes of fluctuation, not even the
operation of temperature, notwithstanding the interesting series of
observations of Kaupp on that subject, which extend over eighty-seven
days. And even if the exact law which regulates any one of these canses
of fluctnation were known, its proper consideration would be within
the province of mathematics. Dr. Lehmann, therefore, is in error
when he maintains,® that the irregular operation of unknown canses

! The fact is, that T have in my leisure Lours occupied myself much with
physiological questions.

2 'his branch of applied seience, of which our only representative is the
governmental department of Woods and Forests, is a recognised profession in
Germany, where the absence of coal renders the preservation and cultore of
existing forests of the highest importance.—Zvanslator.

? See his paper “On the Estimation of the Physiological Action of Hip
Baths.” Moleschott’s Untersuchungen, vol. vi, p. 186, 1850.
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degree of probability about it. The greater the divergence of the
two Means is from one another, in comparison with the magnitude
of the disturbing causes, which may be recognised by the fluctua-
tions of the numbers in any given series of observations—the more
probable it is that the effect is to be entirely, or at least partially
aseribed to the agency under observation, The question which we
have, therefore, to determine, is, what is the minimum mean differ-
ence m comparison with the fluctuations, which will justify us in
concluding, with sufficient certainty, that the greater amount of the
Mean in series A is due to the operation of the agency under inves.
tigation ?

If the observations are sufficiently numerous to allow us to assume
that the causes of disturbance have not operated uniformly, or
preponderatingly, in the same direction in one of the series to he
compared—or that they have not preponderated in their operation
in different directions—ve may then measure the causes of disturb-
ance by the fluctuations, and assume that the excess of the Mean of
series A was caused by the agency if' the mean difference ewceeds
the greatest fluctuation. Bub as this is very rarely the case, and as
the test becomes, therefore, of less practical value, it may be asked
whether a smaller divergence in the Means, and if so, to what extent,
will not allow us to infer with sufficient probability the operation
of the agency under investigation in favour of series A. With all
our mathematical knowledge, however, it is impossible to answer
this question positively, in such a way as to be beyond objection,
because it 1s impossible to determine the real amount of the disturb-
ing causes, and also because one person may place greater reliance
in the certainty of the result than another would, which depends
upon the undefinable nature of the expression, “sufficient probability.”
Now if we assume a certain mindmum as our normal standard, our
proceedings will partake (within certain limits, at least) of an arbi-
trary character. 'I'his arbitrary character I gave to my rules when
I stated that the mean difference should at least exeeed, not the
mavimwm, but the mean fluctuations, which are sensibly smaller,
Another mathematician might probably have been satisfied with the
mean difference exceeding ¢he Adalf’ of the mean flucluations. Dr,
Lehmann, for example, is convinced of the operation of the agent,
if the mean difference is greater than the mean fluctuation of either
of the two series (at least that is what in effect he means). Another
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positive answer to the question, whether the agent produces any effect
or not, but that, in that case, the potentiality of the agent cannot be
considered as absolutely established, In such a case its potentiality
will undoubtedly possess a certain amount of probability ; and it would
be well to catalogue the result under the head of “probable, but as
yet not absolutely certain,” so as to keep the completion of certainty
on the point open until similar results shall have been obtained from
later researches.

With the view of meeting the misconception just alluded to, viz.,
that the observations which do not comply with the conditions of my
rules leave the question for the determination of which they were
instituted endirely unanswered—i. e. that they assert as much for as
against the potentiality of the agent under examination—I have sent
to Dr. Boecker a note on the subject, which he has introduced in his
paper “On the effects of Fat on the Excretions.” (Oesterlen’s ¢ Zeit-
schrift fiir Hygieine, Medicinische Statistik und Sanitatspolizei,’
1859, vol. i, part 1, p. g2—5.) In this note I have recommended
that in the cases in which the mean difference is less than the sum of
the mean fluctuations, but greater than its half, the result which the
mean numbers give shonld be assumed to be  conditionally reliabile,”

above, that where the conditions of my rules are not complied with, mathema-
tical considerations are by no means dispensed with; and it is expressly stated
that, in that case, the conclusion only loses certainty, without, however, on
that account, at once #inking below reliable probability (i. e., below the point
where mathematical probability becomes less than one half). By *other con-
siderations,” Dr. Lelimann means especially the establishment of other indi-
cations of reliable probability, which are of a very undefined and precarious
character. Thus, for instance, he infroduces one of these considerations,
where hie assumes one of Boecker’s double series of eight numbers, on the pre-
text of making its character more evident, as representing the results of two
different classes of business in the transactious of a merchant. The mean
difference is 191 ; the sum of the mean fluctuations is 234 ; therefore mathe-
matics leave the result undecided, and it is added, * that, so far as mathema-
tical considerations ave concerned, the merchant would, by prolonging his
course of business, be a loser, thongh he would feel justified from ihe numbers
in carrying out such a course.” IF this illustration is to pass muster, the eight
numbers in question ought to represent the results obtained on any eight indi-
vidual days (I might even assert, of any eight individual eeks), and I should
therefore consider the supposed merchant very rash, if he were to enter upon a
new course of business on the faith of eight such numbers, which admib of no
conclusion whatever as to how much of the results obtained was caused by
simple coincidences. The “ofker considerations” in this case consist only in &
superficial view of the numbers tnvolved.
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Rhazes, in the beginning of the tenth century, applied water,
made cold by snow, to burns, but treated fractures with moist
warmth.

After that, the use of cold seems to have entirely gone out of
practice, for Marianus Sanctus, and also Blondus, in the sixteenth
century, recommend pure cold water as a #ew remedy of rapid and
certain efficacy in the treatment of even the most serious wounds.
Other celebrated surgeons of the time, and especially Ambrose Paré,
Fallopius, and Palatius, express themselves to the same effect.
Palatius applied also continued cold affusions to severe wounds with
the best results.

In the seventeenth century cold water seems to have been but
very little used. The remedy was probably too simple for the sur-
geons of that time. They treated injuries almost entirely with
ointments and plasters, which were compounded of the most various
and strange ingredients.

In the eighteenth century cold came again into favour. Smith,
an Englishman, and Samorier, a Frenchman, were the chief advocates
of cold water in the treatment of wounds. The latter had a special
liking for confinued local waler baths, and has reported three in-
teresting cases which he cured with that treatment exclusively. He
regrets that pure cold water was so little used in the treatment of
wounds, and blames the public for it, who thought slightingly of so
simple a remedy, and would give credit only to such medicaments as
were expensive and strange, and came from distant countries.

The French surgeon Chirac treated a severe wound of the hand,
which the Duke of Orleans had received during the siege of Turn,
with continued local baths, and made a good cure of it.  (Chirac,
¢ Observations de Chirurgie,” 1742.)

But, nevertheless, this method of treatment again fell into desuetude
in France, and it was not before the latter half of the eighteenth
century that German army-surgeons reintroduced the use of cold
into medical practice. Among them the greatest credit is due to
Smucker, who was first surgeon-general of the Prussian army
under Frederick the Great. He made his observations on the effect
of cold in the treatment of injuries of the head, during the siege of
Schweidnitz, in the year 1762. In his work, ¢ Chirurgischen
‘Wahrnehmungen,” 1774, vol i, p. 9, and p. 153, he first reports
twelve cases of injuries of the scalp which ended fatally, in spite of
most careful treatment, This induced him to think of a new method
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wounds which were under their care. He afterwards recommended
strongly this method of treatment in the ¢ Dictionnaire des Sciences
Médicales.’ t

This remedy has ever since maintained an honorable place in
military surgery. Most authorities in that branch of medical science
make use of it, and warmly advocate its application in all kinds of
severe injuries. (Larrey, Guthrie, Bandens, Stromeyer, &ec.) In
civil surgery, on the other hand, as well as in medicai practice,
cold is far from being duly appreciated, and is, consequently, not
employed as it deserves to be. Of this I have had ample oppor-
tunity of convineing myself, in visiting many hospitals in different
countries and in watching the mode of treatment which many
physicians pursue in private practice.

Further, in perusing the handbooks and monographs of modern
surgery in reference to this point, one recognises at once that many
anthors are not acquainted with the results which the medical
practitioner is able to oblain from the use of cold, rightly applied.
Although most of them admit that, in cases of recent wounds, and
i the first stage of acute inflammation, cold water or ice is an ex-
cellent remedy, they generally caution us against the long-continued
application of cold, and advise its discontinuance as soon as suppu-
ration sets in.  But some surgeons go even further than this; they
reject altogether the use of cold as an antiphlogistic remedy, and
believe that it is apt to produce various bad results, as, for instance,
gangrene, phlegmonous inflammation, tetanus, inflammation of
internal organs, rheumatic affection of joints, &e. Some of the
opponents of cold apply, from the very beginning, to recent injuries
and inflammations, the opposite agent—warmth ; whilst others flatter
themselves that they have discovered the only effectual antiphlogistic
remedy in firm supports, obtained by strapping, starch-bandages,
and so on.

If I now positively assert that, in my own practice, having
made very extensive, though deliberate, use of cold in the most
various forms of diseases, I have never had occasion to observe any
of those bad consequences which are said to be caused by that
remedy, and if T repeat here my previous statement, that, according to
my own experience, I believe cold to be the most important and
most powerful antiphlogistic remedy, I am naturally led to inquire
how conflicting opinions concerning this point have arisen—how 1t
is possible that such different views are entertained on comparatively
so simple a subject.
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processes 1s the increase of temperature in the inflamed part, which
is accompanied with an increase of temperature of the whole mass
of blood and of the entire body (fever).

We know that this increase of temperature proceeds, on the one
hand, from increased textural changes in the inflamed tissues, and
on the other hand, and especially, from an increased flow of blood
throngh the blood-vessels of the part.

Now, 1f we possess a remedy which diminishes the temperature of
the inflamed part as well as that of the whole body, and which, at
the same time, removes the sources of the abnormal produection of
heat, I think we may call it, with full propriety, an antiphlogistic
remedy ; and that we really do possess such a remedy in cold is
amply proved by experiments, as well as by observation at the bed-
side of the sick.

If we dip a warm and turgid hand for a time into cold water, we
notice that it soon becomes pale and cold, that its size is decreased,
and its sensibility lessened. The cold water has deprived the im-
mersed member of a part of its warmth, If we then take the hand
out of the cold water and dry it, we shall have to wait some time
before the blood which is circulating in its blood-vessels will have
supplied it with warmth enough to equal the temperature of the
other hand. A bladder filled with ice will act in the same way on
any part of the body with which it has been in contact for a time.
The longer the contact lasts the deeper will the effect extend, and
the longer will be the time which will be re.quimd after the removal
of the bladder, for the circulating blood to raise the tempﬂrature of
the cooled part to its original standard.

The same effect may be obtained in very different ways, but, whatever
method we use in applying cold, its first and immediate action will
always be to deprive the part to which it is applied of more warmth
than it would lose under ordinary circumstances, whether exposed to
the air or covered with cloths or blankets. This deprivation of
warmth acts, at the same time, as a strong irritant, and produces, as
such, an energetic contraction of the involuntary muscles of the skin
and of those of the blood-vessels. The papille of the skin become more
prominent, and the part grows paler, because less blood circulates
in the contracted blood-vessels.! 1If the cause of irritation is soon
removed, dilatation of the blood-vessels follows at once, and with it

! According to I:lmﬂers, the circulation of blood is slower also in cooled
parts,
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matory process so effectually, from so many sides, as with the local
abstraction of heat uninterruptedly extended over a sufficiently long
period. This object, however, may be practically effected in many
different ways. It is therefore necessary, first, to examine the
several modes by which local abstraction of heat may be obtained,
and to estimate them according to their respective values.

The following are the chief modes of applying cold which come
under our notice in medical practice: compresses, immersions,
affusions, and bladders or bags of ice. It is by means of the latter
only that we are enabled to apply cold exclusively. In the former
modes the effects of moisture of the water are always superadded.
‘We have, therefore, to distipguish between wef and dry cold.

The most familiar of all methods, but, at the same time, the one
least to the purpose and the most uncertain, is the application of
cold compresses. One ean produce by them a continued abstraction
of heat, but very often the opposite is effected. If they are not very
often changed, the inner surface of the wet compresses will very soon
acquire the temperature of the inflamed part, and in this way the
ordinary escape of heat will be prevented, and the inflammatory
increase of temperature angmented, instead of lessened. With the
application of every fresh compress temporary abstraction of heat
takes place, but the constant change from heat to cold will give
rise to irritation, which, in some forms of disease, may act bene-
ficially, but very often augments the inflammation instead of re-
ducing it.

If very cold compresses be used, such, for instance, as are made
cold by ice, and if these be very often exchanged, the temperature of
the part may be continuously diminished; but even then the
constant touching and disturbing of the inflamed part by unpractised
hands would very often cause a hurtfal irritation, which would out-
balance the good effects of the abstraction of heat. Moreover, in
applying these cold compresses, the clothes and bed-linen of the
patient often get damp or wefted through, and 1t is in this way
that those bad effects are produced which the adversaries of cold
generally enumerate, and which originate simply in giving cold un-
intentionally to healthy portions of the skin. Besides, a mistake
is here not unfrequently made which may be followed by the worst
consequences—1 allude to the application of cold compresses on the
dry bandages with which wounded, broken, or inflamed parts
have previously been dressed. T have seen several cases in which

!
i
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the fingers from the effects of cold, and their separation, one after
the other, by gangrene.

To appreciate the difference between the total immersion of a
part and a more local application of cold, we need only with one
hand take hold of a snowball or lump of ice and dip the other
hand into cold water of about 41° F. (4°R.) We shall find that we
are able to go on with the former experiment for a considerable time
without inconvenience, whilst intense pain, running up the arm in
the course of the nerves, will soon compel the withdrawal of the
immersed hand out of the water. Tepid baths, from 77° to 94° F.
(20 to 27° R.) act, therefore, in our opinion, in an antiphlogistic way,
for the difference between the temperature of the body and that of =
the water is quite sufficient to effect a considerable abstraction of
heat from the body. (Compare Langenbeck, Deutsche, Klinik,’
1855, p. 410.) However excellent in their effects continued baths
and affusions are in the treatmeni of inflammatory processes, there
are still some disadvantages connected with them which prevent
them from being universally applied. In addition to abstraction of
heat, we have here also to take into consideration the effects of
moisture, which, certainly, are very often not desirable. Swelling
up of the epidermis and imbibition by the edges of the wound, in
consequence of their constant exposure to wet, are circumstances
which may become injurious to the healing process. Further, the
effects may extend too far into the neighbouring healthy parts, and
there, by giving cold, produce rheumatic pains, which soon become
intolerable to the patient. Then, lastly, these two methods are not
equally available for all parts. In the absence of more elaborate
contrivances, they can only be applied to the hand and arm as far
as the upper third of the humerus, and to the foot and leg not
higher up than the knee-joint. Besides, in both methods, in affusion
and in immersion, the parts concerned have to be placed in a some-
what sloping posture, and hence one loses the advantage of the high
position, which I consider of great importance in the treatment of
injuries of the extremities. By using india-rubber rings this dis-
advantage may be in some cases avoided, but T doubt whether the
still greater disadvantage of the circular compression which would
thus be produced could be avoided with equal success.

We attain our object of abstracting heat continuously from an
inflamed part in a far more secure way, and without injurious
secondary effects, by applying dry cold, by means of waterproof
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touched the skin. The man felt great and rapid relief from the
application of the ice. The violent pains in the joint disappeared,
but as soon as the abstraction of heat became too vigorous his
joint began to grow painful again. The patient attributed these new
pains, not to the ice, but to a fresh onset of inflammation. He
therefore persisted in the application of the ice till the parts were
killed. Tt was after this that he was taken into the hospital and put
under my care. The discoloured parts soon separated, and left granu-
lating surfaces behind, after the cicatrization of which every sign of
the inflammation of the joint had disappeared.

In using ice in india-rubber bags such an incident, I think,
need not be feared. The abstraction of heat by means of this
appliance never becomes so powerful as to bring the circulation
entirely to a stop, or fully to kill the tissues. If such a bag of ice
has been for some time in contact with a part of the body, the part
feels as cold as ice, but has by no means lost its sensibility. T shall
hereafter show that an inflamed part may be kept, without inter-
ruption, for months together, at that temperature without the least
damage being cansed. The chief objection which may be raised
against a very extended use of these india-rubber bags is that they
are rather expensive. A good, middle-sized bagis not to be had
under eighteen-pence, and the larger ones cost three shillings and
more. But, on the other hand, they are very durable, if they are
made of a good material and if carefully used. Those made i
America are by far the best ; they are of a light-brownish colour,
their surface is uniformly smooth and even, and their walls are com-
paratively thick and heavy.  They bear the stamp “Godyear’s
Patent,” and are to be got at Mr. Schliemann’s, in Hamburg, who has
five different sizes in store. I have used some of them continuously
for nine months before they got damaged. Those made in Europe—
German, English, and French—are of a much imferior quality. They
are of a light-gray colour, and very often present on their surface
rough spots, which are small bits of sulphur that, in the process of
valcanizing, have not combined with the india rubber. These
become detached during use, and leave little depressions behind, or
sometimes even perforations. It is of great importance to deal care-
fully with them ; the smallest damage is irretrievable, and soon ends
in a tear., If the bag ceases to be waterproof it, of course, entirely
loses its nsefulness. To avoid tearing, the mouth of the bag must not
be too narrow, as is, for instance, the case with some of the flask-
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of lin between the ice-bag and the surfuce of the body, for to many
patients it is inconvenient to have the india rubber in constant con-
tact with the skin. Besides, by varying the number of layers of lint,
between the ice and the part, we may adapt the degree of cold to
the requirements of the case.

It may be fairly objected that this mode of using ice is still too
expensive for many patients. In less severe cases, especially, we
cannot well expect a poor person to provide himself with india-
rubber bags and to spend his money on pails of ice, of which a
large quantity melts away without being used. Moreover, ice is not
to be had at all places and at all times, so that it may be said that
if, under such circumstances, we wish to use cold, we must, after all,
use it in the form of cold wet compresses.

Now, in Holstein, at my predecessor, Professor Stromeyer’s,
request, ice has been added to the pharmacopwia, so that every
apothecary is bound to have it always in store; besides, the use of
ice, and with it the number of ice-sellers, increases from year to
year ; but, nevertheless, there are times in which the provision of
ice is very scanty. This consideration, together with that of the
means of the poorer classes of patients, has induced me to think of
a method of applying dry cold in another and less expensive form.

If an india-rubber bag be filled with cold pump-water, its power
of abstracting heat is but very small, because india rubber is a bad
conductor of heat. A pig’s bladder, or a bit of gut, often refilled
with fresh, cold water, will be found much more effective.

To make such animal membranes waterproof, we must rub them
well on both sides with lard or oil. But even then they become
permeable after a time, and often get to smell so offensively that
they have to be exchanged for new ones.

Glass, and especially metals, are, as every ov.e knows, very good
conductors of heat. By means of them we are able to obtain con-
siderable effects with ordinary fresh pump .water, and for some years
past, I have been led to employ this mor.e of applying cold more and
more extensively. I am in the habit of ordering for out-patients,
instead of cold compresses, cold bottles, and have seen excellent
results therefrom. Even the poorest patient can easily provide him-
self with an ordinary medicine-bottle, or with a wine-bottle. If
such a one be filled with cold water and well corked, and then applied
to the inflamed part, the patient at once feels the comfort of its
cooling influence, which lasts till the water has been warmed to a
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iu‘ the case of a young girl who suffered from inflammation of tle
middle dorsal vertebree, The apparatus was applied to the parts for
fully six weeks, with the best results.

P16, 5. Fig. 5 is a similar contri.
vance for the neck. A young
boy, fifteen years of age, who
suffered from rheumatic in-
flammation of the vertebree of
the neck, followed by very
extensive inflammatory exuda-
tion, lay on this box for six
weeks, till the pains had
quite disappeared, and till the
exudation had been almost
entirely reabsorbed.

These cold cushions, as
they may be called, are intro-
duced between the bedclothes, so as to allow the back to rest
comfortably upon them. I can assert that the patients feel quite
at ease on this kind of bed, and that under this treatment the pains
will be found to subside much sooner than under any other.

I have not yet come to any decision as to the importance of
letting patients who are suffering from advanced inflammation of
the vertebrae lic on their belly. When I have required them to
assume that position I have, of course, used ice-bags.

I have also applied similar contrivances, to those represented in
figs. 4 and 5, to the extremities. I have then had the upper surface
of the water-box, on which the part was to rest, made of a wooden
splint.

Fig. 6 represents an apparatus of this kind made to fit the
arm of an adult.

FiG. 6.
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Caillon, Some of them died of pysmia who, I am certain, would
have been saved in the Gros-Caillou, 1In the other civil hospitals I
observed the same results obtained by the same kind of treatment.
In some few cases, where the bandages had been put on with great
care, gunshot fractures were, indeed, «cured without the help of ice,
but the whole process was infinitely more unfavorable and tedions
than in the military hospitals.

These comparisons tended necessarily fo confirm my opinion of
the value of cold, and I returned home with the resolution to test
this remedy in all ways—to decide, in fact, what results could really
be obtained by it. T have since had ample opportunity of carrying
out my resolution, and I think that, on the whole, I have reason fp
be well pleased with the results. T have a great number of serious
cases to adduce which T have succeeded in curing by making use of
the antiphlogistic power of cold. I believe, with the help of ice, that
I have saved a considerable number of limbs whicl, without it,
would have had to fall before the knife. T have, therefore, no greater
wish than to see this remedy more generally introduced into surgica®
practice.

I think it necessary to prove my assertions by recording the ob-
servations I have made in my own practice ; I will therefore give the
history of a few cases of compound fracture, which will tend to con-
firm, by results obtained in ecivil practice, the experience acquired
during military service. :

Case 1.—Compound fracture ; application of ice during eight
weeks.—H. R—, a strong, working-man, et. 28, got a compound
fracture of his tibia and fibula, with considerable contusion and
laceration of the surrounding soft parts. This was caused by a
heavy sack of grain falling from thirty feet high, out of the
trapdoor of a corn-loft, upon his leff leg. The patient was at once
taken into Friedrich’s Hospital. The tibia and fibula were found
broken in their middle, and the lower, sharp fragment of the tibia
protruded through a large, lacerated wound of the skin. We sue-
ceeded soon, by extension, in bringing the bones back into their
normal position. The leg was then enveloped with Scultetus’s ban-
dages, and placed on a Heister’s splint ; two large bags of ice were
put over the region of the wound. Tmmediately after the accident
the pulse was small and feeble, but became towards evening so full
and strong that the patient was ordered to be bled to twelve
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cold. When it became painful, and its motions interfered with, a
domestic remedy, “something to rub in,” was probably employed,
If the patient sought the advice of a medical man he was also pro-
bably ordered a “something to rub in,” or, at the utmost, some leeclhes
or the cupping-glasses were applied, and all the while during the
treatment he was allowed to move his limb. If, as might have hap-
pened, the medical man required the pafient to keep his limb for a
considerable time at absolute rest, or, what would be still more
trying, not to leave his bed, the patient probably soon left him for
another doctor, who, in his turn, preseribed “ something to rub in ;”
or he went, perhaps, to a bone-setter, who stretched the diseased joint
violently ; or consulted even a homeopathist, who gave him nothing
but globules. In this way, after all forms of quackery have been
tried, the patient is at last compelled to come to the hospital for relief
from his obstinate and uncontrollable affection.

If, in consequence of such mismanagement, patients have suffered
continuous pain, have passed many sleepless nights, and, moreover,
have lived in damp, ill-ventilated rooms, we need not wonder at their
becoming very weak and presenting distinet symptoms of serofula.

In the treatment of no other surgical disease, perhaps, is the prin-
ciple  prineipiis obsta” of such importance as in that of joint-affec-
tions, In all recent cases, whether they have arisen in consequence
of contusion or laceration, or have been caused by rhewmatism,
whether the joint be filled with extravasated blood, serum, or pus, it
will be always found that the treatment by ice, if judiciously applied,
will give certain and rapid relief. It is, of course, necessary that,
during the whole process of cure, the limb be kept in absolute
rest, and therefore it should be placed and fixed on an apparatus
which will answer this purpose. The patient also, as a rule, should
remain in bed, but we must be careful that he gets fresh air to
breathe and wholesome and nourishing food to eat. In cases of
slight disease I simply apply cold locally, in more severe cases I pro-
mote the effect of this remedy by local bleeding. I only order gene-
ral bleeding in the most severe cases of traumatic inflammation and
in strong subjects. If the inflammation does not disperse, but
becomes chironie, I give mereury internally, and where the bones are
especially affected make use of iodide of potassium. So soon as, under
this kind of treatment, the inflammatory symptoms have disappeared,
the abstraction of heat generally begins to get disagreeable to the
patient, T then discontinue the ice, and apply for some lftle time
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still continuously used, from twelve to twenty leeches at a time
(in all 204) were, on several oceasions, applied. On the sixteenth day
pus, mixed with blood, oozed through the wound. The lower suture
was therefore taken away, and now the slightest pressure on the
distended cavity of the joint made a quantity of healthy pus flow out
of the wound.  But pressure was carefully avoided, and the appli-
cation of ice was energetically continued. If it was left off for a
moment the patient felt at once the most violent pain.  The suppu-
ration soon began to get less. No more pus oozed out of the
wound, the swelling of the joint diminished more and more, and at
the end of the fourth week the ice had to be discontinued, as it became
disagreeable to the patient. At this time the wound was almost
entirely cicatrized, the swelling of the joint had nearly disappeared,
and the general health of the patient was excellent. As soon as the
wound was skinned over, a starch handage was put on, and the
patient went with it out of the hospital. After four weeks the han-
dage was removed ; the joint then presented a normal appearance,
and its power of motion was searcely impaired.

Case 6.—Wound of joint ; application of ice during eight days.
—H. M—, a working man, wt. 17, wounded himself with a straw-
chopping instrument in the back of his right hand. The wound
was deep and irregular. The tendon of the extensor of the second
finger was divided, and the second metacarpo-phalangeal joint was
opened. A piece of bone, covered with cartilage, of the size of a
lentil, and belonging to the articular surface of the second meta-
carpal boue, was cut off and was hanging loosely from the capsule of
the joint. This small bit of bone was entirely removed, and the
wound well closed by sutures. The hand was carefully fixed on a
splint, and an ice-bag was placed on the wound. At the end of
eight days the wound had healed by first intention, and the joint
had completely retained its power of motion.

Case 7.—Suppuration of the kneejoint in consequence of a per-
Sorating wound ; application of ice during seven weeks.—H. S_—,
an agricultural labourer, hurt his knee-joint with a hatchet, making
a perforating wound at the outer side of the patella, Immediately
after the accident the wound was closed by means of sutures and
treated by cold compresses, repeated local bleeding, and calomel.
Under this treatment the wound skinned over, but violent inflam-
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without the help of morphia. The ice was used continuously during
four weeks, after which time the pain and the swelling had entirely
disappeared, and it was only when strongly pressed per vaginam
that the affected part felt still somewhat tender. The cold began
now to be disagreeable to her. It was discontinued, and concen-
trated solution of nitrate of silver was used locally for the next four
weeks,  The woman was then entirely cured, and left the hospital
without a trace of lameness.

Case 9.—Clhronic purulent inflammation of the knee-joint ; appli-
cation of ice for twelve weeks—Christine R—, a girl, wt. 16, had been
suffering six years from inflammation of the left knee-joint. 1t Was
said to have arisen spontaneously, and the pain was so severe that
she had been compelled to keep her bed during the last few years.
She came to the hospital to have her limb amputated. The knee
was swollen to the size of a man’s head ; it was bent at aright angle,
and the skin over it was red, hot, and tense. At several points dis-
tinet fluctuation could be felt, and perforation was imminent. The
pain which followed every touch or movement, and which came on also
often by itself, was so intense that the patient scarcely got any sleep.
She presented a cachectic appearance, was very feverish, the pulse
being 150, and had entirely lost her appetite. 1 thought it scarcely
possible that the limb could be saved, but it appeared advisable to
delay amputation till the general health of the girl had somewhat
improved. The leg was therefore placed comfortably and securely
on Heister’s splint, and to each side of the splint an ice-bag was ap-
plied. The next night the patient slept more comfortably than she
had done for a long time, and during the following few days her state
improved rapidly. The fever as well as the pain diminished more
and more. After a fortnight the swelling was considerably decreased,
fluctuation was scarcely to be felt, and the joint was but little tender
on pressure. After the ice-bags had been continuously applied for
twelve weeks they were removed, because the patient no longer de-
rived comfort from them.

The joint was then very little swollen, and no longer tender on
pressure. The girl had entirely recovered her general health, and
looked even blooming.

Concentrated solution of nitrate of silver, in the form of a paint,
was used for four weeks longer, under which treatment the remain-
ing swelling disappeared so entirely that it was difficult to detect
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such a degree that his chin was almost touching the sternum. The
cervical portion of the vertebral column was surrounded by firm
exudation, so that the much swollen region of the neck felt as hard
as wood. The upper half of the cervical spine was bent forwards
upon the lower at an obtuse angle, the spinous process of the fourth
cervical vertebra being the most protruding part. The swollen
portion of the neck was very tender to the touch, especially in the
region of the third and fourth vertebre, but the pain was most in-
tense when the patient made any attempt to move his neck, under
which effort the scaleni and the right sterno-mastoid muscle became
very tense. Great pain was also felt in walking and when the head
was pressed from above upon the vertebral column. There were no
paralytic symptoms, but the patient was very much weakened, and
presented altogether a most pitiful aspeet. Under these circum-
stances the prognosis seemed to be a very unfavorable one.

An ice-bag was applied to the neck, and every fourth day an ar-
tificial leech was put on. After this treatment had been persevered
in for six weeks the tenderness had quite disappeared, and although
the swelling had but partly subsided, the head could be straightened
much more freely than before. The ice now became disagreeable to
the patient, and was, in consequence, discontinued. To hasten the
absorption of the still existing exudation, an issue was made in the
region of the neck, and one grain of calomel daily given to the patient.
The progress towards cure under this treatment was slow, but
continnous. After the lapse of six months the patient was perfectly
cured, and left the hospital with a completely moveable neck.

For a similar case, which came some time afterwards under my care
at a season when ice was not to be procured, I had the water-
reservoir made which is represented (fig. 5), and used it for six
weeks with the same good result as the ice in the previous case.

T have also obtained equally good results from cold in numerous
cases of inflammation and suppuration of the dorsal and lumbar
vertebre., The hest effects are, of course, obtained in recent cases,
where Pott’s curvature has not yet formed, and where, with the ex-
ception of tenderness on pressure in the region of one or more spimous
processes, and of excentric pains, and pain in jumping and strik-
ing the head, there is nothing to indicate the existence of inflammation.
But even in cases where there is already angular eurvature—that is,
where at least the body of one vertebra has been destroyed by sup-
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girl, wt, 8, of healthy appearance, fell down in the winter while
sliding, and knocked her back against the edge of a stone. It was
especially the region of the left scapula which was hurt, and she
felt much pain there for several hours afterwards. For some days
the contused spot contmued to be painful, but the child did not
complain, as it wished to share in a visit to some relatives living at -
a distance ; 1t was only notficed to be particularly quiet. On the
sixth day the elder sister, in washing the child’s back, ohserved
on the scapula a flat swelling, of the size of half a hen’s egg,
which was tender to the touch, but covered with normal skin. The
child stated that it had no pain, but it moved the left arm as little
as possible, kept it bent, and supported it always with the right
hand.  The next day the family set out on their journey to visit
their relatives, They drove about fwenty-five miles in cold, wet
weather, in an open carriage, and the consequence was that the clild
caught a severe cold. In the evening it complained of pain in the
swelling, which had increased in size and had become intensely
tender to the touch, The next day a medical man, a friend of
mine, was called in, and found the swelling of the size of half a
goose’s egg, very tender to the touch, covered with red skin, and
pulsating. He ordered an ice-bag, which was applied uninterruptedly
day and mght. Under this freatment the tenderness decreased, but
the swelling grew slowly larger, especially upwards. Every evening
the girl had an attack of fever, and in the night dragging pains in
various parts of the body, especially in the left arm and in the right
leg. During the day she was comparatively well. The surgeon
being doubtful if the abscess onght to be opened or not, called me in
in consultation. I found over the left scapula a distinetly fluctua-
ting swelling, of such a size as just to admit of being covered by my
hand. TIts upper margin came near to the spine of the seapula;
its lower extended abouf one hand’s breadth downwards and back-
wards, from the inferior angle of the scapula. The lower portion of
the fluctuating sac was largest when the patient was sitting down.
The skin over the swelling was hot, and the part very tender to the
touch. Every movement of the left arm occasioned great pain.
When the body was bent forwards, and the fluid in the sac at the
same {ime pressed upwards, the lower angle of the scapula could be
distinctly felt on deep pressure, and was found not to be fractured,
as I was inelined at first to believe, This was easily ascertained by
comparing it with the right seapula, It was, neyvertheless, very pain-
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was hot and very tender Lo the touch. T'he leg was at once placed
i a raised position on Heister’s splint, an ice-bag was put on the
middle of the swelling, and round about it twelve leeches were
applied, Incipient but distinet symptoms of delirium tremens had
set i, and for this the patient was ordereda quarter of a grain of mor-
phia every two hours, After he had in this way taken two and g
half grains he fell quietly asleep for twelve liours together,  When he
awoke he was quite sensible, the inflammatory symptoms had visibly
diminished, and continued under the constant application of icc
to decrease during the next few days. On the fifth day a red, fluc-
tnating, and painful swelling formed at the outer side of the thigh,
about six inches above the patella. This was evidently an abscess,
which threatened to break. An ice-bag was placed on this also,
The pus, which was certainly present, never escaped externally,
but was in both places absorbed. On the seventh day the swell.
ing over the patella had entively disappeared, on the thirteenth that
in the thigh had also gone. The skin over them was pale and
wrinkled.  On the fifteenth day the patient left the hospital entirvely
cured.

I also make use of continuous abstraction of heat in many cases
of eye-disease. Tn all cases of injuries of the eye, whether super-
licial or deep, dry cold is a remedy which is surpassed by no other.
Injuries of the cornea, sclerotic, and iris, heal under this more
rapidly and with less pain than under any ofher treatment. In
most cases the development of painful inflammation is thus pre-
vented, and reproduction and the formation of cicatrices are much
more rapidly effected than if inflammation is allowed to spread.
'The blood extravasated into the anterior chamber of the eyve, in con-
sequence of contusion of the globe, is, under this treatment,
abzorbed with comparative rapidity, as the following case shows.

Case 15.—Contusion of the globe of the eye ; hyperemia; appli-
cation of ice for a fortnight—T. H—, a man, ®t. 26, came to the
lospital with a contusion of his left eye, in consequence of a blow
with a whip, which he had received on the previous day, The con-
junetiva was much swollen and hyperemic. The cornea appeared
very dull. A third of the anterior chamber was filled with blood.
In the texture of the iris there was a speck of extravasated blood, of
the size of a hemp-seed. The patient had great intolerance of light,
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the globe had collapsed. In the cornea there was found an opening
of the size of a hemp-seed. The conjunctiva and the eyelids
were enormously swollen. The patient complained of violent pain
in the eye; his pulse was 64, Blood still oozed from many of the
openings. A quarter of a grain of morphia was ordered, an ice-
bag was placed on the eye, and another one on the cheek., The con-
Junctiva of the right eye was hyperemic, and the eye was intolerant
of light. This was caused by some grains of powder having
entered the conjunctiva on both sides of the cornea. They were at
once removed with a couching-needle.  On the next day the swelling
had spread from the cheek over the neck and breast ; the swelling
of the lids prevented the left eye from being opened. The lids of the
+ right eye had become edematous, and an ice-bag was therefore placed
on them also. During the next few days the swelling diminished
rapidly under the continuous application of ice. On the 3ist of
October the right eye was found quite free from swelling. The ice
was then discontinued, The patient was able now to open his left
eye, but he could not sce out of it. The anterior chamber was
completely filled with blood, so as to prevent the iris from being
seen.  There was a whitish exudation on the opening in the cornea.
The other wounds had begun to suppurate. The patient was very
thirsty, had no appetite, but was free from pain.  On the 2d of No-
vember the left eye became painful. The globe was much swollen,
and protruded from between the lids. It was scarified with the
scissors, and the swelling and the pain diminished in consequence.
On the evening of the 4th of November the lower part of the
cheek was considerably swollen. The swelling was hard, and on
pressure matter oozed out of all the wounds. Probably the inflam-
mation had spread over the parotis, which had most likely been
wounded by some of the shot. The pus which came out of several
of the openings was very watery, being, no doubt, mixed with saliva.
Some of the fistulz were now made wider, and a warm cataplasm was

applied to the cheek, under which treatment the swelling soon began.

to diminish. During the whole of this time the ice-bag remained on
the eye, and if any attempt was made to remove it the patient at
once felt increased heat and pain, but the eye was quite painless
as long as the ice was upon it. The patient left his bed on
the 14th of November. The swelling of the check had much
decreased, and there was also much less suppuration. The warm
cataplasm was left off,  On the 1gth of November most of

4
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the eye does not bear moisture well, and the constant changing of
the compresses irritates this delicate organ so much that the bene-
ficial effects of cold have no chance of showing themselves. If the
eye-doctors would only make use of proper ice-bags, such as, when
filled with small pieces of ice, adapt themselves easily and without
pressure to the closed eye, they would soon become convineed of the
excellent effects of cold in most ophthalmic inflammations. In
applying these 1ce-bags it is best to cover the eye with a piece of
lint, and to keep the bag in position by passing a piece of tape
through the three india-rubber rings which are attached to the bag,
and then tying it round the head. It is true that in inflammation
of the deeper structures of the eye, attended by increased pressure
within the organ, no favorable results are derived frem the use of
cold, and that we cannot do without the important remedies which
modern ophthalmology has made known to us. But in all forms of
inflammation of the more superficially seated parts of the eye, as the
lids, the eonjunctiva, the cornea, and even the iris, cold is often
much more efficacious than repeated bleeding. Catarrh and blen-
norrheea of the eye disappear rapidly in most cases under continuous
abstraction of heat, and in eczematous inflammations of the econ-
junctiva and cornea, which are so common, and which are deseribed
by authors under such various names (scrofulous ophthalmia, pus-
tular ophthalmia, and so on), no other remedy removes so rapidly as
dry cold the inflammatory symptoms and the intolerance of light
connected with them, In many cases of the kind, after the patient
has been treated and tortured for a long time without effect by
tartar-emetic ointment and other painful counter-irritants, I have
seen the intolerance of light disappear under the treatment by cold
in a comparatively short time. Kven those forms of iritis which
are produced by the patient’s catching cold run a more favorable
and rapid course under the treatment by cold than under that by
atropine alone, or by other remedies which are efficacious m these

cases.!

' T feel bound to meution that as early as in 1846, when I was a student at
Gottingen, I had the opportunity of seeing cold used in most cases of inflam-
mation of the eye which happened to come under the care of Professor Ruete,
my esteemed master. He made use of cold with great perseverance, and often
with such remarkably favorable results that I was even then convinced that
the efficacy of this powerful remedy mainly depends on its being applied in a
proper way.
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effected several times under similar civcumstances, but during the
last winter he had no attack of inflammation at all, and is, of course,
most thankful for the advice I gave him.

In reference to the other prejudice, that the application of cold is
obnoxious in cases of rheumatic inflammation, I most urgently
give the advice, henceforth and for ever, to abandon this old pre-
judice. Probably the fact that wet, as a rule, is not well borne in
rheumatic affections, has been the origin of it. In using dry cold,
I have never met with the so-called rheumatic metastases which are
dreaded by so many medical men. For along time now I have treated
by cold, and with the best results, rheumatic inflammation of single
Joints or of bones and muscles. T have myself several times during
the winter been attacked by painful inflammation of the sheaths of
the muscles of the forearm, when, somewhat heated from the per-
formance of bloody operations, T have forgotten to pull my shirt-
sleeves down, which T had drawn high up under my light coat, and,
thus exposed, have led my pupils through the draughty spaces of
the hospital. When, the next morning, I have found the muscles
painful and swollen, I have placed an ice-bag for several hours on
the tender spot, and the result has been that in a very short time
the pain and the inflammation have disappeared.

But also in acute rheumatisim of joints, accompanied by fever and
metastases of inflammation from one joint to another, I have in
several cases made use of dry cold with the best results. Some years
ago Professor Stromeyer told me he had observed that acute rheu-
matism ran a much more favorable course under the cooling
treatment than under any other. He has since published his views
on the subject in the second edition of his ¢Maximen der Kriegs-
heilkunst,” p. 25. This, of course, confirmed me still more in the
opinion I had formed. Last year o young physician, a near relative
of mine, was attacked by violent acute rheumatism. I took him at
once into the hospital, and applied cold to every affected joint, and
this with a better result than T have ever witnessed from any other
mode of treatment. I will give a brief history of the case.

CASE 17.—Aeute rhewmatisn ; application of ice for eight days.—
The patient, who was a strong man, et. 24, had been ouf boating in
the middle of January, 1859, in light clothes, whilst a cold east wind
was blowing. The next day the right wrist-joint was somewhat
swollen and tender. On the 20th of January both knee-joints
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heart. The left wrist and shoulder and the right elbow-joint were
first affected. They were found in the morning swollen, red, and
very painful. The patient sweated much ; his tongue was dry, and
he was very thirsty, The pulse was g6. On auscultation and per-
cussion there was nothing abnormal to be detected in the cardiac
region. All the affected joints were covered with ice-bags,and as in the
course of this and the following day mostof the other joints became also
affected, there were no less than twenty-one ice-bags used at a time,
The patient was ordered 1 gr. of tartar emetic in 6 oz. of water, of
which a tablespoonful was to be taken every two hours, He stated
that he felt much relief from the ice. On the evening of the fol-
lowing day the pains had considerably diminished. The pulse was
g6, there was no more palpitation of the heart, the tongue had
become moist, the thirst had disappeared. The swelling of the
knees was but slight, and they were scarcely painful even on pres-
sure. On the 1gth of April the pulse was 84. Two or three of the
joints only remained a little painful ; the knees were no longer tender
on pressure. The appetite began to improve. The ice-bags were
removed, one after the other, from the joints as they got well. On
the 22d all symptoms of rheumatism had disappeared. None of the
joints was now swollen, and even the knees seemed to have recovered
their normal size. Each measured now 36 centimeters in eircums-
ference. The pulse was 76, the tongue was clean, the appetite enor-
mous. On the 29th of April the man went out of the hospital
perfectly restored, and was able at once to resume his work,

The cases and facts communicated in this paper will serve, I hope,
to 1llustrate and confirm the views which I have ventured to express,
at least so far as to direct the attention of my colleagues to a subject
which seems to me to be highly deserving of minute consideration
and investigation.

I am well aware that the questions which I have here raised are
most extensive, and that I have not entered into them profoundly
enough, although T may have trespassed too much already on the
patience of my readers. The histories of the cases I have given
cannot be regarded as furnishing positive proof, but are simply
examples to illustrate what T have observed in numerous cases of a
similar kind. T have recorded them as briefly as I possibly could,
with the wish not to tire the reader.
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