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2 THE RONTGEN RAYS IN DIAGNOSIS

made known the fact that they had been able to observe, by
means of the X rays, the beating of the heart, pulsations of the
aorta, and the rise and fall of the diaphragm. On December 7
of the same year Professor Bouchard, in a communication to the
Académie des Sciences (16), described cases of pleurisy studied by
means of the Rontgen rays, and nine days later, in another
communication, gave an account (17) of the rays as applied to the
diagnosis of pulmonary tuberculosis ; and in yet a third (18) on the
28th of the month, in which he dealt with intrathoracic disease
in general, he remarked that the employment of the Rontgen
rays, which had proved of such service to the surgeon, had
become quite as precious to the physician. This was nearly
ten years ago, and yet to-day the mass of practitioners in this
country are quite ignorant of the value of the rays in the
diagnosis of chest diseases.

Since that time important work has been done on this subject
both in this country and abroad, the names of Béclére, Bergonie,
and Bonnet Léon, of Paris; Francis Williams, of Boston ; Crane,
of Philadelphia ; Mignon, of Nice ; Holzknecht, of Vienna ;
Espino-y-Capo, of Madrid, being, perhaps, those best known
among the earlier writers on the subject.

It is not intended to spend much time in discussing the nature
of the rays, nor to give any long or detailed account of the appa-
ratus necessary for their production ; all this can be found well
described in the various books which have been published on this
subject.

Briefly, then, the essentials of an X-ray equipment are a
Crookes tube and some form of tube-holder, a means of exciting
this tube, a fluorescent screen, and for radiography, of course,
the photographic plate,

The tube may be excited by means of :

The static machine ;

Some form of high-tension transformer ;
The Ruhmkorff coil.

The static machine is very susceptible to atmospheric changes,
which makes it unsuitable for general use in this country.

The high-tension transformer is perhaps the best form of
apparatus when the alternating mains only are available ; the
model introduced by Gaiffe, of Paris, is very convenient, but
expensive, and essentially non-portable,
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The coil is the form of apparatus most universally adopted in
this country ; it is comparatively cheap, it is portable, practically
uninfluenced by atmospheric changes, and excellent for radio-
graphy ; while with a suitable interrupter, the fluorescence of
the tube is almost as steadv as in the case of the static machine,

All the skiagrams shown in this book have been taken with
a tube excited with one of Leslie Miller's jointless section
colls, and one capable of giving a full 12-inch spark. Much
larger coils are sometimes recommended, but we do not consider
that anything larger is necessary, as there is no tube that will
stand the full output from such a coil for many minutes.
Moreover, in chest work a tube of moderately low vacuum is
required, for reasons that will be considered later,

To make a satisfactory examination of the chest, there are
certain essential points to which attention must be paid, and
which will necessitate certain special features in the apparatus
employed.

(x) It 1s essential to have complete and rapid control over the
quantity of rays emitted. It is also necessary to have some
control over the quality of the rays.

(2) The radiation must be steady.

(3) An easy means of altering the relative position of tube,
patient, and screen is indispensable.

(4) The luminous sensibility of the observer must be as great
as possible.

We have found that a steady radiation, and one over which
we have efficient control, can be obtained with the following
combinations :

When the constant current from the mains is available, a
Wehnelt interrupter (Fig. 1), worked through a shunt rheostat
(Fig. 2), with an arrangement for varying the number of volts, is
very satisfactory, With this arrangement we have complete
control over the interrupter, and by merely turning the crank on
the rheostat the amount of energy passing through the tube can
be regulated to a nicety. This form of interrupter requires very
little attention, and can be placed in another room or in a
cellar ; thus there is an almost complete absence of noise, which
is a great advantage when dealing with nervous patients. The
chief disadvantages are the large amount of current consumed,
and the unpleasant fumes given off.

Another very good break is the mercury jet interrupter;

I—2



4 THE RONTGEN RAYS IN DIAGNOSIS

the form figured (Fig. 3) we have found very satisfactory when
worked off the mains through a series resistance. The duration
of contact can be altered by turning a lever, and by this means
alone it is possible to vary the strength of current passing
through the primary of the coil from 0'5 to 3 or 4 ampéres. The
strength of the current can further be controlled by varying
the speed of the motor with a rheostat (not shown in the
illustration) provided for this purpose, and, of course, by altering
the resistance in the main circuit.

The new Gaiffe automotor mercury jet interrupter (Fig. 4) has
many points in its favour: it is less than half the price of the

Fic. 1.—WEHNELT INTERRUPTER.

other form, is simple, portable, and requires no independent
motor. During the few months we have been using this
interrupter it has given every satisfaction.

The current used with the two latter interrupters is much
less than in the case of the Wehnelt, but if much work is
done the mercury soon becomes churned up into a kind of mud,
which is somewhat troublesome to clean off ; these interrupters
are consequently more suitable for private than for hospital
work. In the latter case we know of no break which gives less
~rouble than the Wehnelt, and we have tried a great number.

Special forms of mercury interrupters can be obtained for use
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when the alternating mains alone are available (Fig. 5), but in this
case the Wehnelt is not so satisfactory, as the platinum becomes
eaten away very rapidly. It is possible that some form of high-
tension transformer will under these circumstances be the most
satisfactory apparatus to employ.

[f the electric light mains are not available, accumulators
giving from 16 to 24 volts will have to be employed, and in

Fig. 2.—SHUNT RKHEOSTAT.

With a crank to wvary the number of volts of the main and small -.]ic|'t;|‘.|;7:
rheostat to vary the number of ampéres,

districts where these cannot be easily recharged a dynamo and
small gas-engine will be the most satisfactory method of
generating the current.

In all cases where high voltages are employed on the primary
of the coil the current induced at make 1s very considerable, and
it will be necessary to use some form of high-tension rectifying
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apparatus for the purpose of cutting out as far as possible any
impulses in the wrong direction from passing through the tube,
as these are not required for the production of the rays, and
only unduly raise the vacuum of the tube and produce _secnnda.ry
rays which tend to vitiate results, and upset the reading of the
milliampéremeter. ‘

The valve-tube of Villard is a very efficient rectifier, but the
vacuum rises very rapidly when much work is done ; and we
have found that the high-tension rectifier (Fig. 6) supplied by
Watson, though not quite so efficient a rectifier as the Villard
valve, is all that is requisite in practice. It retains a constant

Fic. 3.—MERCURY JET (TURBINE) INTERRUPTER.

vacuum for a much longer period, and requires much less
attention generally, which is a great advantage—at least, in
hospital work. Another way of getting over the difficulty is
to use one of the bi-cathodal tubes also supplied by Watson
(Fig. 7). We have found these tubes fairly satisfactory, though
somewhat cumbersome,

It stands to reason that rays of the same penetration are not
suitable for all cases alike, and the power of penetration within
certain limits must be increased according to the thickness and
muscular development of the patient under examination.

Now, the same tube produces rays of more or less penetrative
power according to its degree of electrical resistance, and this
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varies with the degree of vacuum within the tube. The higher
the vacuum, the greater the resistance and the more penetrative
the rays.

The resistance can be measured with a fair amount of precision
by slowly approaching the two ends of the discharging rods of the
coil—the tube, of course, being in circuit—until a spark just passes
between the two. This occurs at the moment when the electrical
resistance of the air-space which separates the terminals no
longer exceeds that of the tube ; it is known as the eguivalent
spark, the resistance offered by this stratum of air being equiva-
lent to the resistance of the tube,

Fic. 4.—THE GAIFFE AuToMOTOR MERCURY JET INTERRUPTER.

Since electrical discharges come off more readily from points
than from flat or rounded surfaces, it will save trouble to have both
extremities of the discharging rods pointed instead of the usual
disc at one end, which is quite unnecessary. If the current be
flowing from disc to point, the spark-gap will appear shorter than
if it be flowing in the opposite direction, the difference in some
instances amounting to as much as 1 or 2 inches, which makes
it necessary to be sure that the current is always flowing from the
pointed end to insure accurate comparisons, By having both ends
pointed this error is obviated, and the direction in which the
current is flowing is immaterial.
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Useful information as to the resistance of the tube can also be
obtained by means of the milliampéremeter; if the exciting
current be kept constant, then any decrease in the vacuum of

Fi1G. 5.—MERCURY JET INTERRUPTER, WITH SYNCHRONOUS ALTERNATING
CurreERT MoTOR.

To use an allernating supply for working a spark coeil.

the tube is evidenced by an increase in the readings of the milli-
ampéremeter, and vice versd. From M. D' Arsonval's* experiments
it would appear that for a tube of given vacuum the quantity of

Fig. 6,—WaTtson's HigH-TENSION RECTIFIER.

X rays emitted is proportional to the milliampérage, and that
for a given milliampérage the increase in penetration of the

* Comptes Rendus, May 9, 1g04.
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X rays is proportional to the increase in the voltage, This holds
good within certain limits, and we have found it fairly accurate

Fig. 7.—Bi-Catiopar Tuse,

This tube is provided with two cathodes; the cathode stream produced
by one phase of the current impinges on the anticathode, and forms
X rays. The cathode stream produced by the alternate phase is
focussed in a concave funnel behind the anticathode, whence it is
harmless, and offers an obstruction to that direction of current. A
rectifier can therefore be dispensed with.

if the equivalent spark-gap be not less than 1} inches or greater
than 4 inches. For use with a coil, the instrument supplied by

Fi1c. 8. —MILLIAMPEREMETER FOR MEASURING THE CURRENT PASSING
THROUGH AN X-Ray Tuse,

Schall is satisfactory (Fig. 8). Gaiffe’s instrument, except for
nse with the transformer, 1s somewhat cumbersome,
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Such an instrument will be found useful for adjusting the
tube for radiography. But for radioscopy, where all the work
is done in absolute darkness, it is not required. In this case
the radiochromometer of Benoist attached to the screen will
be useful for testing the penetration at any given moment
(Fig. g). :

It is evident, from what we have said, that only tubes provided
with some regulating device are suitable for this work, and after
trying various forms we have come to the conclusion that tubes
provided with what is known as the * Osmo regulator” are by

FiG. 9.—BENOIST'S RADIOCHROMOMETER.

This radiochromometer consists of a circular disc of aluminium in which
steps of varying thickness are cut. In the centre is placed a disc of
silver, which has the peculiarity of throwing on the fluorescent screen
the same depth of shadow, whatever the penetration may be—that is,
the shadow in the centre of the radiometer remains uniform. The
shadow cast by the aluminium, however, changes according to the
penetration of the tube. The step of aluminium casting the same

depth of shadow as the silver denotes the degree of penetration of
the tube.

far the most satisfactory. This device was invented by Villard,
and consists of a small platinum capillary tube sealed into the
X-ray tube, communicating with its interior at its open end and
closed at its free end. The principle depends on a peculiarity
of the metals, platinum, and palladium, discovered over thirty
years ago by MM. Troost and Sainte Claire-Deville-—namely, their
permeability to hydrogen, and to hydrogen only, when red-hot.
All that is required is to heat this capillary tube in a spirit flame,
and it will allow some of the hydrogen from the flame to enter
the X-ray tube, and so lower the vacuum. The vacuum can be
raised to some extent by placing a metal collar over the platinum
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or palladium tube to protect it from the gases of the flame, and
then heating for some time. Under these conditions gas diffuses
outwards from the interior of the X-ray tube. This operation
is tedious, but is not so often required, as the tendency is for
the vacuum to increase gradually.

In the German X-ray tubes the small capillary tube is made
of palladium, and the merest touch of the flame is often sufficient
to lower the vacuum, The tube we have found very satisfactory
is one known as Gundelach’s (Fig. 10); it is provided with a thin
palladium tube for regenerating the vacuum, and has a heavy
anode capable of standing very heavy discharges; the life of
these tubes is longer than any other we have tried. Care must
be taken to protect the little palladium tube, as it is very thin,

Fig. 10.—GunDELACH'sS TUBE.

and if bent much will crack and allow air to enter the X-ray
tube, and so ruin it,

The position of the patient under examination with the fluor-
escent screen should be one that can easily be changed, and one
that will interfere as little as possible with the movements of
respiration. The best position, then, is to examine the patient
standing ; if the condition of the patient does not admit of this,
then he should be seated, and since in the ordinary sitting posture
the movements of the diaphragm are apt to be interfered with, the
best arrangement will be that adopted by Béclére, and consists
of an ordinary music-stool, provided with a screw arrange-
ment for adjusting the height, and with the top replaced by
a bicycle saddle; this allows of almost complete extension
of the thighs on the pelvis, and, further, the patient can
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projection : the sun is an instance of the former; the X rays
fall into the latter category, and in this case the image must
necessarily be larger than the object (see Fig. 12), the more so
the nearer the object be to the source of light. The shadow of
the heart, for instance, in the ordinary examination will be
somewhat exaggerated, and the nearer the tube to the screen, the
greater will be this exaggeration.

Now, in the diverging pencil of rays emitted by the anti-
cathode, there is one which strikes the screen perpendicularly ;
this has been called the ray of normal incidence, or the normal
ray, and the point on the screen on which this ray is cast the
point of normal incidence. In orthodiascopy this normal or
perpendicular ray is conducted around the entire circumference

Fic. 13.—THE RADIOGUIDE.

A, A portion of the cross which remains in front of tube; B, the cross
which is removed after ithe * normal ray ™ has been found.

of the organ examined, and thus the exact size can be mapped
out.

This can be accomplished in several ways, An ingenious device
which is used in conjunction with Guilleminot’s stand briefly
consists of the following : Two metal crosses (Fig. 13) are placed
one behind the other in front of the tube, and parallel to the
screen. The shadows of these two crosses will be merged into
one when the " normal ray " passes through the two points of
intersection of their branches. The position of the tube is now
altered until the two crosses cast but one 1mage on the screen,
and is then fixed. The front cross is next removed, and the
other remains fixed in front of the tube ; this will cast a shadow
on the screen, and the point of intersection of the branches of
the cross will be the ** point of normal incidence '’ on the screen.
No matter, then, in what attitude the patient be examined, with
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this device we always have this point shown on the screen. The
combination of the two crosses is called the * Radioguide.”
Method of Procedure.—The patient is placed in front of the
chdssis, supported by rests attached to the frame, and the
fluorescent screen adjusted to a suitable height,
By means of the cords the tube is moved so that the normal
ray falls on the upper edge of the sternal notch, which is then

i
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Fi16. 14.—THE ORTHODIAGRAFH.

marked on a piece of ground-glass fixed in front of the screen,
to serve as a point of reference; this is important, as we are
thus able to secure the immobility of the patient, and we also
have a fixed point from which measurement may be taken,
The tube is now displaced, so that the normal ray described
the contour of the organ to be examined, a tracing being made
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by hand at the same time on the glass, which can afterwards
be transferred to tracing-paper.

Another piece of apparatus is that known as the orthodiagraph.
With this instrument, by a system of articulated levers, the tube
is made to follow exactly and easily the movements of the pencil
which has previously been fixed opposite the anticathode.
There are several models of this apparatus, which is used chiefly
by German workers; Fig. 14 is perhaps the best form, and can
be used both in the horizontal and vertical positions. A glance
at Fig. 15 will explain the principle which underlies them all.

A A0 T e Ll S
& F &
" H
] |
e s —‘—',
fi] E E
Fic. 13,

A is the bar supporting focus tube ; B is the bar supporting the pencil ;
C, the bar connecting A4 and B ; D, the anticathode ; E, the pencil
fixed opposite D; F G, the object to be measured. The ray of
“normal incidence,” D H (see also A M, Fig. 12), touches the left
border of F G, and projects this spot on H, which is then marked
with pencil E. D is now moved to D’, so that the normal ray D' H'
touches the right border of F G at G, and projects this spot on H’,
which is marked by the pencil E'. The image H H’ is equal to F G.
The line on which H and H' are marked by E represents, of course, the
glass or paper on which the tracing is being made,

Stereoscopic radiography, by enabling us to obtain the third
dimension in space, is in some cases of great service (see Plate 1.).
The method is simple, and can be carried out by means of a couch
with a canvas top, with the tube either above or below the patient.
It necessitates the use of two plates for each examination—
an additional expense, which, when such large plates have to be
employed, is against its general adoption in hospital work.
Moreover, in the great majority of cases it is not needed for
diagnosis.

The procedure is as follows: The patient is placed on the
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CHAPTER 11
THE NORMAL CHEST

BEFORE giving an account of the various morbid conditions in
which the rays may be advantageously employed as an aid to
diagnosis, it will be necessary to describe in some detail the
appearances which can be seen on the screen and on the photo-
graphic plate in the normal chest,

There are five chief positions which are employed when
making a compete exploration of the chest with the X rays,

and each has some special reason for its adoption. They have
been named :

1. The anterior examination.

2. The posterior examination.

3. The right anterior oblique examination,
4. The left posterior oblique examination,
5. The left lateral examination.

It will be necessary to describe the appearances seen in each.

1 and 2. The Anterior and Posterior Examinations.—These are
the examinations most often adopted in this country, and nearly
all published skiagrams of the chest have been taken in one of
these positions. The examinations are carried out with the screen
placed successively on the anterior and posterior surfaces of the
chest, the tube, of course, being on the opposite side to the screen
in all cases.

Now, the radioscopic image of the normal thorax examined
with the screen either on the anterior or posterior surface of the
chest presents three distinct vertically disposed zones, one
median and two lateral (Plate I1.).

The median zone is dark, and corresponds to the shadows cast
by the vertebral column, the sternum, and the mediastinal
contents, 1.e., the heart and great vessels. To take the

mediastinal shadow in more detail: To the left of the dense
13



PLATE II.

NoRMAL CHEST.

Note lattice-work effect caused by the crossing of the ribs,

{ Plate front of Chest.)
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THE NORMAL CHEST 19

shadow cast by the spine is the shadow cast by the aorta above,
and the shadow cast by the left ventricle below, while between
these two are the shadows of the left auricle and pulmonary
artery. To the right it is made up of the shadows of the vena
cava superior above, and the right auricle below, Of these
shadows, that part of the aorta which is not obscured by the
spine, and the ventricles of the heart, are very distinct and easily
separated from the others, the commencement of the descending
aorta forming a distinct prominence which we have termed the
left lateral aortic bulge; the auricles are less distinct: the
shadows of the veins are very indefinite, and cannot be differen-
tiated from the general shading.

The two lateral zones situated on each side of the central
opacity are transparent and correspond to the two lungs; they
are crossed by the curved shadows of the ribs, and above by the
somewhat denser shadows of the clavicles.

These clear zones are bounded laterally by a dark line, formed
by the shadows of the overlapping ribs and lateral walls of the
thorax ; superiorly, by the shadow of the first rib; while
inferiorly they are limited on either side by a dark arching
shadow with its convexity upwards, which rises and falls
with the movements of respiration, and corresponds to the
diaphragm. :

The foregoing general description will apply in the main
essentials, whether the examination be made with the screen on
the anterior or posterior surface of the chest. But there
are certain differences which it will be well now to point
out.

With the screen on the anterior surface of the chest, the lattice-
work effect, caused by the crossing of the ribs, is much more
marked than when the screen is on the posterior surface (cf.
Plates I1. and VI.), due, no doubt, to the difference in structure
between the anterior and posterior portions of the ribs, the
posterior portion being so much denser than the anterior that,
even when distant 8 inches from the screen, it throws a shadow
as dense as the anterior portion placed in apposition to it. As
the heart is nearer the anterior surface of the chest, its shadow
is much more distinct and less exaggerated when the screen is
on the anterior surface. So, too, the left lateral aortic bulge,
being nearer the posterior surface, has a more distinct shadow

when the screen is on that surface.
2—2
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Other normal shadows are produced by the scapula,® by the
mammz in some women, and by the anterior axillary fold in
muscular subjects, The first mentioned is most marked when
the screen is on the posterior surface, and can easily be identified
by moving the arms; the last two are only seen with the screen
on the anterior surface of the chest, These shadows present no
difficulties as a rule, and by the stereoscopic method can be shown
to be outside the chest altogether.

There are other appearances which can be observed when the
screen is on the anterior surface of the chest. Oneis a triangular
space, which is seen to exist between the shadows of the heart
and diaphragm ; it lengthens and widens during deep inspiration,
and on rare occasions to such an extent as to completely separate
the shadows of the heart and diaphragm. It has been described
by Halls Dally (50), and called by him the cardio-phrenic space.

t is not seen so well on the photographic plate, owing to the
blurring caused by the movements of the heart and diaphragm
during the exposure necessary to obtain a skiagram.

Another appearance which deserves some mention is seen
occasionally when the stomach is distended with gas; in this
case the shadow of the diaphragm on the left side consists of a
mere line which is sometimes difficult to see ; and as the stomach
area is quite transradiant, the position of the diaphragm may
be overlooked, and this appearance may then be confounded with
that described in the preceding paragraph if care be not taken.

In addition to these grosser shadows, there are to be seen
certain ill-defined shadowy lines on either side of the mediastinal
shadow, and following roughly the outlines of the shadow cast
by the heart and pericardium (see Plate II1.), which, since they
are found more or less pronounced in all cases, must be regarded
as normal, though their nature is still uncertain, They are in-
variably more pronounced on the right side than on the left,
and it has been suggested that they are caused by the divisions
of the lower bronchi. But this is probably not the case, for
in the first place their position is too low, and in the second
place, if we look at the skiagram of a lung removed from
the chest, the larger bronchi show as light areas, and not as

* It will be noticed, on examining Plate II., that the shadows of the
scapula are turned off the chest, which is an advantage in many cases. This
can be accomplished by placing the patient in the prone position on the
plate, the arms being extended and hanging over the end of the couch.
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THE NORMAL CHEST : 21

shadowy lines. In this connection, we have carried out the
following experiment : A skiagram was taken of a dead body on
the post-mortem table; the sternum was then removed, the
pericardium opened, and the heart removed ; the sternum and
integuments were replaced, and another skiagram taken. The
lines still remained ; the chest was then reopened, and the lungs
removed ; the sternum and integuments were again replaced,
and a third skiagram taken, In this case, with the exception of
two distinct lines formed by the junction of the visceral pleura
with the pericardium, the majority of them had disappeared,
showing to our mind that these lines—in part, at least—depend
upon the presence of the lungs; and we are of opinion at the
present time that they may be due to the larger pulmonary
vessels. This view has been quite lately strengthened by some
interesting observations made by Dr. Hickey, of Michigan (53).
In an excellent skiagram of a cadaver published by him, in which
the larger pulmonary vessels were injected, there is quite a
similarity between the distribution of these vessels and the vague
shadows seen in the living subject ; and, further, the fact that
these vessels are usually somewhat larger on the right side may
also explain the more pronounced appearance of these shadows
on that side. We have been at considerable pains to obtain a
skiagram of the thorax of a dissecting-room body, but at present
have failed to get any result, as the lungs of these bodies become
absolutely opaque, owing, no doubt, to the leakage of the lead
solution into them,

Professor Cunningham (67) has expressed the view that these
lines are caused by the puckering of the outer edge of the peri-
cardium during cardiac systole. But the lines which remain when
the lungs are removed are not sufficiently pronounced to account
for them. Moreover, they appear to be equally distinct on the
screen both during systole and diastole. '

But whatever their nature, their recognition as normal shadows
is extremely important, lest they be mistaken for some patho-
logical condition of the lungs.

Before concluding the description of the anterior and posterior
examinations, it will be well to say a few words more concerning
the shadows of the diaphragm, as these are the positions in which
observations of the muscle are made. The shadow, as has been
stated, presents two dome-shaped convexities, and from our
observations on its behaviour in the healthy chest we have come
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to the following conclusions : that the shadow on the right side lies
at a somewhat higher level than that on the left ; that the dome
plunges up and down with the movements of respiration, after the
manner of a piston ; that the flattening which is said to take place
in most works on physiology cannot be observed, the curve of the
convexity appearing to remain the same both during ascent and
descent ; and that during quiet respiration the average range of
movement is from } to § inch on both sides, though there is a
tendency for the range of movement to be slightly greater on
the left side during forced respiration. Any inequality in the
excursion on the two sides is pathological. Our observations
were made with the screen on the posterior surface of the chest,
and the tube in front at the level of the diaphragm. With the
screen on the front of the chest, the range of movement was
slightly less all round—a fact due, no doubt, to the closer prox-
imity of the upper limit of the curve to the front of the chest.
But it must be remembered that measurements will vary in
individual cases within normal limits; thus, the excursion is
greater in young adults than in older persons, and in tall persons
with a long thorax than in shorter persons with a very deep chest,
so that any very exact measurements will be useless, and one
must use one’s judgment in any given case, just as has to be done
in the case of percussion, when individuals of various degrees
of muscular development are being examined.

Williams (g1), of Boston, gives the average excursion between
expiration and full inspiration as :

Right Side. Left Side.
6:8 centimetres. 7'I centimetres.

Quiet breathing :

17 centimetres, I'5 centimetres.

Gardiner (35), between expiration and full inspiration :

Right Side. Left Side.
2% inches. 2% inches,

Halls Dally (50) gives the average range of movement as 1 inch
on both sides,

_ More recently Drs. Guilleminot and M. Vannier (48), from ortho-

diascopic observations, have come to the following conclusions :






PLATE 1V.

i

N,

K [ung Spine Clear Middle Heart and Aoria L. Lung
Area Area Area

NorMmaL HEArT axD AorTa I¥ Rigut AxTERIOR OBLIQUE PosiTioN,

(See Fig. 18.)
[ To face p. 23.



THE NORMAL CHEST 23

(r) That on the right side the mean position of the dia-
phragmatic curve is 16°5 centimetres below the supra-
sternal notrh, and on the left side 185 centimetres
below that line,

(2) The normal amplitude of the diaphragmatic incursion is
from 16 to 18 millimetres ; it is approximately equal
on the two sides,

(3) Any wvariation in the amount of the incursion on the
right and left sides is a pathological symptom,

3. The Right Anterior Oblique Examination.-—Having thus de-
scribed the various appearances which can be made out in the
anterior and posterior examinations, we will now go on to
describe those which are seen in the right anterior oblique
position (Plate IV.)—a most important one when studying the
thoracic aorta, and introduced by Holzknecht of Vienna.

In this examination the rays are made to penetrate the chest
obliquely at an angle of 45 degrees from behind forwards, and
from left to right—that is to say, with the tube behind and to
the left, and the screen in front and to the right. The radioscopic
image seen is more complex than in either the anterior or pos-
terior positions, and presents three clear zones (see Plate IV.
and Fig. 18), corresponding to the area of the lungs., These
zones are crossed by the curved shadows of the ribs, and are
bounded and separated from one another by two distinct
vertical shadows, the shadow of the wvertebral column to the
left, and the shadow of the heart and aorta to the right of the
observer. In this position the cardiac shadow is triangular
in shape, the base being continuous with the shadow of the
diaphragm, while the superior angle-is prolonged into a vertical,
ribbon-like offshoot, produced by the superimposed shadows of
the descending and ascending portions of the aortic arch, which
are successively traversed by the same rays. This ribbon-like
aortic shadow is equally broad throughout its whole length,
with parallel sides, and terminates at the level of the sterno-
clavicular articulations and the third dorsal vertebra in a some-
what rounded extremity.

4. The Left Posterior Oblique Examination.—In this examina-
tion the rays are made to penetrate the chest obliquely as before,
but the position of tube and screen isreversed. Its chief use is in
examining the cesophagus. The appearances are not unlike those
seen in the preceding examination : there is the same clear space
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between the shadow of the vertebral column and the cardio-
aortic shadow, but this latter is less distinct. Tt is in this clear
space that we are enabled to see opaque substances introduced
into the cesophagus which might be masked by the central
opacity in the antero-posterior positions,

5. The Left Lateral Examination.—In the left lateral examina-
tion the tube is placed on the right side, and the screen on the
left side of the patient. Its chief use is in determining the antero-
posterior diameter of the heart.

In this position the shadow of the heart is seen, bounded by
two clear spaces, somewhat triangular in form, the retrosternal
space in front, between the anterior and upper portion of the
heart and the chest-wall, and the retrocardiac space below ;
first described by Williams in 18¢8 (g5). The retro-cardiac
triangular space is bounded by three more or less curved lines,
formed by the posterior border of the heart in front, by the
anterior surface of the vertebral column and structures immedi-
ately in front of it behind, and by the diaphragm below. It can,
as a rule, be well made out on deep inspiration, and in some cases
it 1s seen that the anterior angle i1s not closed. The retrosternal
space is seen to widen and lengthen on full inspiration, the heart
moving downwards and the upper part backwards.

Relative Value of Appearances seen on the Fluoresecent Screen
and Photographic Plate.—There has been a good deal of discussion
from time to time as to the relative value of the appearances seen
on the screen and photographic plate ; but it is evident that
radioscopy records dynamic and radiography static conditions,
and therefore no evidence as to function can be obtained by
this latter method. Every case should first be examined
radioscopically, and in the vast majority no further examination
will be needed as far as diagnosis is concerned. It has been
stated that radiography is of use only for obtaining permanent
records of the * grosser lesions "’ ; such a statement we cannot let
pass unchallenged. The action of the X rays on a photographic
plate is surely a cumulative one, and in the examination of cases
of early pulmonary tuberculosis we have over and over again seen
fine details brought out on the photographic plate, which had
been missed in a very careful screen examination ; hence, in these
cases, at any rate, very important additional evidence is afforded
by radiography.

Radiography also affords a ready means of obtaining permanent






CHAPTER III
PULMONARY TUBERCULOSIS

As long ago as October, 1896, Williams, in an article in the
Boston Medical and Surgical Journal, said : “ I have examined
about forty cases of pulmonary tuberculosis, and find not only
that the fluoroscope is of value in determining the extent of the
disease, but also sometimes reveals its location where and when
it would otherwise have been unsuspected.” In December of the
same year Professor Bouchard (17) also gave an account of the
X rays as applied to the diagnosis of this disease. The question,
therefore, naturally arises, What departure from the normal
appearance can be made out on the fluorescent screen and
photographic plate to help us to diagnose this condition ? We
say ““ help " advisedly, for it is not contended that a diagnosis
can be made in all cases by the X rays alone apart from the
history ; but there are several important changes which can be
made out, one or more of which will be found more or less
pronounced in all cases :

I. The movement of the shadow of the diaphragm is re-
stricted on the affected side or sides, usually in the lower part of
its excursion.

2. One or both apices fail to light up on deep inspiration,

3. The diseased portions of the lung cast a dark shadow.

4. The heart in a large majority of cases is smaller than
normal, and placed more vertically in the chest,

In more advanced cases displacement of the heart can often
be made out better by means of the rays than by percussion.

5. Alteration in the shape of the chest and position of the
ribs can in many cases be determined more easily by means of
the rays than by any other method at our disposal.

1. Movements of Diaphragm.—Of these changes, the restricted
movement of the diaphragm is an early and very frequent sign,
and may be noted in some cases before any darkening of the lung

26
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becomes evident. That this limitation takes place is admitted by
most, if not all, observers; but whether it takes place before
other signs are apparent is at present very far from settled.
Williams in his book says that this restriction of movement is
sometimes one of the earliest signs of pulmonary disease. Bonnet
Léon (15) goes even further, and speaks of this “ diaphragmatic
sign ”’ as occurring at a time which he calls the ** pretuberculous””
period, stating that children and adults born of phthisical parents
nearly always present it. This seems to be putting the matter
rather extravagantly, and we must confess we do not understand
what can be meant by the ** pretuberculous’ period. But without
going as far as this, we are inclined to agree with those who hold
that this sign may be present before any other definite physical
signs can be made out, and before any definite shadow can be
observed on the fluorescent screen or photographic plate. Nor
do we mean to imply that the tuberculous process has not then
begun ; rather, we regard this sign as pointing to the presence
of a lesion at a stage when hitherto we have been unable to
recognise it. As an instance of this the following case is of
interest : The patient, a man aged twenty-five, was sent for
X-ray examination of the chest in December, 1904, with a view
to throwing some light on certain obscure cardiac symptoms,
which had come on after a long bicycle ride. It was then
noticed that the movement of the diaphragm on the right side
was very much restricted. There were no symptoms or signs
of any lung trouble, and no difference in density between the two
apices could be observed on the fluorescent screen. This fact
was pointed out to the physician in charge, and the patient
was admitted into hospital. During his stay of one month he
was examined by several physicians, but it was not until October,
1905, that definite signs were discovered at the right apex,
The case has since advanced, and there is now no doubt as to
the diagnosis of pulmonary tubercle.

As to the cause of this interesting phenomenon, we cannot
at present offer any definite explanation, It has been variously

ascribed to :

1. Toxic causes injuring tissue vitality.

2. Loss of elasticity of the lung.

3. Unrecognised pleurisy which has left adhesions.
4. Reflex faulty innervation.
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But at the best these are only surmises. It is, however, quite
possible to conceive that the tuberculous process may exist in
a form capable of damaging the normal elasticity of the part of
the lung affected before it reaches a stage in which it is capable
of casting a shadow on the fluorescent screen or giving rise to
other physical signs; and the prolonged expiration at one or
other apex, which in some early cases may be the only sign of
disease, seems to lend support to this explanation of the restricted
movement, though in some cases, no doubt unrecognised, pleu-
ritic adhesions may account for it.

In some cases a jerky movement of the diaphragm on the
affected side or sides may be a more marked feature than limita-
tion of movement. Instead of plunging up and down smoothly,
a peculiar hesitating movement is noted which is rather difficult
to describe, but quite familiar to anyone who has examined a
large number of tuberculous chests. We have noticed it in some
cases which present * cog-wheel” respiration at one or other
apex.

In other patients the diaphragm may be fixed. We have seen
such cases. In one which was examined some months after a
severe attack of pleuro-pneumonia, the diaphragm on the left
side was absolutely immobile ; there was a marked mottled
shadow at the left apex. In this case, perhaps, the fixation of
the diaphragm could be accounted for by the presence of pleuritic
adhesions. But it would appear that absolute immobility can
take place in pulmonary tuberculosis in the absence of fluid
or adhesions. In this connection, a case published by Dr. David
Lawson (65) is of interest. In his patient the diaphragm was im-
movable, but later, as the lung lesion improved under treatment,
this immobility gradually disappeared. This brings us to another
point—namely, that in certain advanced cases the movement
of the diaphragm on the most affected side may be greater than
that of the side less affected, and Dr. Lawson has made some
interesting observations on this point. He examined a series of
patients when active disease was present, and again later, when
they had undergone a course of hill-climbing and arrest had
been secured. In such cases he states (65) : ““ It has frequently
been observed that the diaphragm upon the affected side during
the stage of active disease moved less freely than on the sound
side, but that as convalescence proceeded and compensatory
breathing became established the diaphragm gradually altered
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the character of its movements, until at length the side which
exhibited impaired movement came to show movement which
equalled or even surpassed that of the other side, the limitation
of movement thus corresponding to the period of activity of
the disease.”” We have not been able to confirm this statement
at present, nor can we find any further records on the subject,
but if correct, it is another point of extreme importance to be
remembered when considering the evidence afforded by the study
of the diaphragmatic movements, for it may help us to deter-
mine whether a lesion is active or not.

In some cases of localized lung-lesion it can be observed that
the amplitude of movement of the diaphragm wvaries with the
situation of the disease. Thus, in cases in which consolidation
is most marked in the posterior part of the lung, the range of
movement of the diaphragm is found to be more restricted behind
than it is in front; and, further, the shadow of the diaphragm
is at a higher level behind when the lesion is posterior, and in
front when it is in the anterior portion of the lung., This phe-
nomenon was first pointed out in March, 1904, by Dr. David
Lawson (65) under the heading of ‘‘Associated Movements,” and
has since been confirmed by Dr. Stanley Green (38) and ourselves,

The study of the movements of the diaphragm should be
made first during quiet inspiration, and the level to which this
muscle rises and falls on both sides marked on a piece of ground
glass placed in front of the screen. The level to which it descends
on deep inspiration should next be marked, and finally the
level to which it rises on forced expiration. The measurements
should be made with the screen both on the anterior and posterior
surface of the chest, and any difference in the range of move-
ment of the anterior and posterior portion on the same side
noted.

Finally, in all doubtful cases at least two examinations should
be made at different dates, as many mistakes will be made if
an opinion is given as a result of one examination only.

2. Transluceney of the Apices of the Lungs.—As has been stated,
the pulmonary image in health is clear from apex to base (see
Plate I1.). If a normal chest be examined with the fluorescent
screen, it will be seen that there is a marked difference in the
fluorescence on the screen in deep nspiration and expiration
respectively. On deep inspiration the fluorescence of the screen
corresponding to the pulmonary areas is greatly increased, due,
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no doubt, to the fact that the greater amount of contained air
in the lungs during this act renders them more permeable to
the rays than on expiration, though Williams (g1) considers
that it is due to the smaller amount of contained blood. The
failure to brighten up of one or other or both apices on deep
inspiration is one of the earliest signs of pulmonary tuberculosis,
and can certainly be made out before any distinct mottled
shadowing, to be described later, becomes evident. In making
a comparison between the two apices, care must be taken to
adjust the light so that the suspected side is barely illuminated ;
the contrast between it and the normal side will then be more
obvious. If the quantity of rays employed or their penetrative
power be too great, small differences in density will not be
apparent, and the condition entirely overlooked. In difficult
cases the use of the lead diaphragm between the tube and
patient is extremely useful. The luminous sensibility of the
observer must of course be as great as possible (see p. 17).

If we now examine a radiogram of a case of undoubted pul-
monary tuberculosis (Plate V.), the contrast to the appearances
seen in health is at once apparent, for in place of the clear
image of the pulmonary area we see the marked mottled shadow-
ing which is so characteristic of the disease, dark patches alter-
nating with the light unaffected areas. The amount of this
shadowing corresponds with the extent of the disease, and may
be present in all degrees, from the slight shading of one or other
or both apices (Plate VI.) to the marked mottled shadowing of
both lungs just mentioned.

3. Causes of the Shadows.—We have demonstrated that these
shadows are cast by the diseased portion of the lung in the
following manner, Plate VII. is a skiagram of a tuberculous
lung in which nearly the whole of the upper lobe is caseous and
breaking down, and the Jower lobes filled with gray and yellow
tubercles. This skiagram shows that the caseous material casts a
very dense shadow, and that a definite but not so dense a shadow
is cast by the gray and yellow tubercles lower down. It has been
asserted that these mottled shadows are caused by conges-
tion around the tuberculous foci, on the assumption that,
next to bone, the blood is more opaque than any of the soft
tissues. With this assertion we cannot agree, as the shadows
remain the same after the lung has been freed from blood. This
we have demonstrated as follows: A skiagram of the lungs
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from a case of tuberculosis was taken. The lungs were next
soaked in water for some hours to break up the blood corpuscles,
and the vessels washed out until the water came away colourless,
Another skiagram was then taken, and the shadows of the
diseased portions of the lungs remained the same.

Having shown that the diseased areas are capable of casting
a definite shadow, the next question naturally arises, At what
stage of development is a tuberculous lesion capable of casting
a shadow ?—a question not easy to answer. There are some
who hold that no shadow is cast until caseation or calcification
has taken place, but we think Plate VII, shows that it is apparent
before this stage, for the gray tubercles cast a definite shadow.
Moreover, we have been fortunate enough to obtain a skiagram
of the chest of a child suffering from miliary tuberculosis in which
the miliary tubercles can be distinctly seen. The child died a few
days after the X-ray examination, and post-mortem it was found
that the tubercles had not advanced to caseation. This case
is of further interest in that the diagnosis rested upon the X-ray
examination, as previous to this the case was regarded as one of
enteric fever.

Colonies of tubercle bacilli on agar-agar glycerine cast no shadow
when the agar is removed from the glass vessel and a skiagram
taken, but it is probable that as soon as there is a cellular element
sufficient to form what we recognise as a definite tubercle the
lesion is capable of casting a shadow. Now, although we must
confess we are not able at present to detect with certainty by
means of the Réntgen rays the very earliest stages of the disease,
yet we are convinced by our own experience that in many cases
a distinct mottled shadowing (and it has been mentioned that
this is not the earliest sign given by the rays) can be detected
before any definite physical signs can be made out., In support
of this statement we would instance the large number of cases
in which, although physical signs are evident at one apex only,
the X-ray examination shows both sides to be affected, and also
the cases in which, with only slight signs at one apex, the rays
reveal shadowing of almost the whole lung. Such cases we have
observed over and over again, and think it is the experience of
almost all workers in this special subject (see illustrative cases
at end of chapter),

Again, in cases of emphysema, where the lungs are more
transradiant than normal, the presence of coexistent tubercle
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is the more easily detected by the rays than usual, whereas by
the ordinary physical signs its detection may be impossible.

Plate VIII. is from a case of emphysema in which no signs of
tuberculosis could be discovered by percussion or auscultation,
and demonstrates well the extensive changes which may be over-
looked if an X-ray examination be neglected. Some of the
shadows in this skiagram are so dense that it is probable they
represent calcified areas,

Dr. Theodore Williams, in the discussion at the International
Congress on Tuberculosis held in Paris in 1905, divided his cases
into the three following classes :

1. Where early tuberculosis is indicated by the rays before
its detection by auscultation and percussion ;

2. Where its presence was localized simultaneously by Réntgen
rays and physical signs (and this was far the most numerous
class) ;

3. Where the physical signs detected lesions which were un-
detected by the Réntgen rays. (This class was quite as numerous
as Class 1.)

With regard to Class 1, the existence of such cases cannot be
doubted, and we have seen cases with quite extensive mottling
on both sides, in which, by the ordinary physical signs, the
disease had been entirely unrecognised (see Plate XVIIL.).

With regard to Class 2, there is no doubt that a large
majority of the cases fall into it, for at present suspected cases
without physical signs are not, as a rule, submitted to X-ray
examination. Under this heading, however, no mention is
made of those cases just touched upon, in which the Réntgen
rays demonstrate the presence of disease in both lungs when by
auscultation and percussion it has been pronounced to be in one
only. Our observations on the point have been confirmed by Dr.
Stanley Green (37), who in a recent letter to the British Medical
Journal goes as far as to state: “ 1 am firmly convinced that
if all cases of pulmonary tuberculosis were examined by an
expert radiographer, when, as a result of physical examination,
the physician had pronounced them to be unilateral, the Rontgen
rays would prove that in a majority the disease was present in
both lungs.”

With the statement that Class 3 is as numerous as Class 1
we cannot agree, and, in fact, are inclined to question whether it
can be said that there is such a class at all, for we have not yet
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seen a case which could be proved to be one of pulmonary
tuberculosis in which its presence could not be demonstrated
after a careful examination. Out of the number of cases examined
for the purpose of verifying these statements we found only one
which gave physical signs but was negative to X-ray examin-
ation. This has since proved not to be one of pulmonary tuber-
culosis (Case 1).

We will not go so far at present, however, to say that such
cases may not exist, Williams of Boston (g1), in the year 1goz,
mentioned two cases of undoubted pulmonary tuberculosis in
which he was unable to detect the lesion by the rays. He suggests
that this failure may have been due to defective technique, which
no doubt since that time has improved considerably. In this
connection it is important to bear in mind those cases in which
physical signs undistinguishable from those of tuberculosis may
be present, such as cases of mitral stenosis, in which there are
impairment of note, prolonged and harsh expiration, and dry
crepitations due to pulmonary infarction, and, again, those in
which physical signs are found after whooping-cough, especially
in young children, which, apart from the history, could not be
differentiated from those of pulmonary tuberculosis. Yet they
clear up, and leave the lungs perfectly healthy.

Williams of Boston (gr) in his book states : ** In some cases seen
by me the symptoms and physical signs indicated tuberculosis,
but the X.ray examination showed normal lungs. These ex-
aminations led me to state that these patients were probably
not suffering from this disease ; and the subsequent history or
the tuberculin test indicated that this interpretation of the
appearances seen on the fluorescent screen was correct.”

Here it will be well to mention again the importance of radio-
graphy as an aid to radioscopy in these cases., We are con-
vinced that fine details are brought out and the extent of the
shadowing often more accurately determined on a good skia-
gram than on the fluorescent screen.

Before going further, too, it will be perhaps well to point out
again that it is not contended that a diagnosis can be made in
all cases by the X rays alone ; thus, the shaded apex and the
shortened excursion of the diaphragm might be due to a recent
pneumonia, and the history will be necessary. Such a case again
emphasizes the fact that in doubtful cases an opinion should not
be given on one examination, but that at least two examinations

3
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should be made at some weeks’ interval, to avoid such errors ;
also, by such a procedure evidence as to the activity of the
disease may be obtained by noting the difference in the extent
of the mottling at different examinations.

4. Size and Position of the Heart in Pulmonary Tuberculosis.—
The borders of the heart, as is well known, can, as a rule,
be easily made out by an X-ray examination, and its size more
accurately determined by orthodiascopy than by percussion.
This point will be discussed more fully when dealing with the
cardio-vascular system.

We have frequently noticed that in a large majority of cases
of pulmonary tuberculosis the heart is seen to be much smaller
than normal, and placed more vertically in the chest. In some
cases the extreme smallness of this organ is very striking.

Professor Bouchard and Dr. Balthazard, of Paris, have made
a special study of the size of the heart in tuberculous subjects
(22 and 24), and in their communication to the International
Congress on Tuberculosis, held in Paris in 1905, stated that they
had come to the following conclusions :

That in the first stage of pulmonary tuberculosis the heart
is, as a rule, smaller than normal, and the same condition holds
in the second stage. They infer that the small size of the heart
1s characteristic of a tuberculous soil—that i1s to say, one of the
dystrophies which predispose to tuberculosis. In the third stage,
on the contrary, the heart is larger than normal, hypertrophy
developing without dilatation. This is probably brought about
by the increased resistance in the pulmonary circulation caused
by the development of caseous and fibrous lesions in the
lungs.

These observations explain the apparent contradictions which
have existed in the observations of other authors, the dimensions
of the heart in tuberculosis having been studied mainly in the
post-mortem room rather than during life.

In some cases, however, the heart in the first and second
stages is normal in size. The above authors consider that such
patients have succumbed because they have been exposed to ex-
ceptional contagion, and it is possible, as Guilleminot (48) points
out, that cases which are cured are those which, in the first
stages of the disease, possess a heart whose size is above that of
the normal. Observations on this point are at present too few
to enable us to draw any definite conclusions, but the question
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is one which ought to be remembered when considering the
prognosis of any given case,

In more advanced cases displacement of the heart due to
retraction of the lung can often be much more accurately deter-
mined by the rays than by percussion. This is more especially
the case when the displacement is to the right. The dulness of
the pulmonary area in such cases may be sufficient to make it
impossible to distinguish between it and the cardiac area on per-
cussion, although the shadow cast is not dense enough to mask
the cardiac outline on radioscopic examination. Sometimes,
however, the shading is so dense as to completely obscure the
heart borders. In such cases, of course, the rays offer no
advantage over percussion. Cases in which both borders are
obscured, however, are very rare,

5. Alteration in the Shape of Chest and Pesition of the Ribs.—
These points are not so important, for when the disease has
reached so advanced a stage there is usually very little doubt as
to the diagnosis ; but a more accurate idea of the bony alteration
can be obtained by X-ray examination, and differences in the
amount of movement of the ribs on the two sides is much more
apparent. In many cases the amount of deformity revealed by
the rays in cases where little if any is suspected is very remarkable,
A peculiar slope of the ribs, giving a “ roof-tile " appearance, is
often seen associated with chronic lung disease. It is probable,
as has been pointed out by Drs. Lawson and Hill Crombie (67),
that this condition, owing to the narrowing of the intercostal
spaces associated with it, may account for the difficulty some-
times experienced in an effort to procure a percussion note in the
intercostal spaces of one side as compared with that of the other.

Cavities in the lung can, as a rule, be well made out on radio-
scopic examination and their size accurately determined. The
appearances presented will vary with the position of the cavity
and the nature of its contents. When filled with air they
appear as light areas, and when filled with pus or retained
secretions as dark areas. There is often a good deal of con-
solidation surrounding cavities (see Plate V.). This, no doubt,
accounts for the fact so often observed that the signs on auscul
tation and percussion are at variance with the appearances
revealed on radioscopic examination. If the consolidation
around a small cavity be very great and the cavity filled with
pus or retained secretion, its presence may be masked, but in

3—z2
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most cases it is beautifully shown, and there is no doubt we
can diagnose a cavity much smaller than can be detected by
auscultation. In fact, we are inclined to maintain that a radio-
scopic examination is the only way in which its presence can
be demonstrated with certainty, The fallacies of auscultation
and percussion are too well known to need discussion here.

Fibrosis of Lung.—The fibrous portion casts a dense shadow,
and there may be a certain amount of mottling, though in very
advanced cases the affected side appears uniformly dark in
marked contrast to the non-affected side (see Plate IX.). The
diagnosis between this condition, pleural effusion, and thickened
pleura will be considered in the next chapter.

Calcification.—Areas of calcification cast a much denser shadow
than even caseous material. Plate 1. is a case of calcified miliary
tubercle taken stereoscopically (see also Plate VIIL.).

Enlarged Bronchial Glands.—These can, as a rule, be made
out, In some cases there is a marked broadening out of the
mediastinal shadow, in some instances resembling the shadow
cast by an aneurysm of the aortic arch (Plate X.). In other
cases, especially if caseation or calcification has taken place,
individual glands can be made out. The left lateral and right
lateral oblique examinations should never be omitted, as we
have frequently been enabled to detect enlarged glands which
were entirely masked by the central opacity in the ordinary
anterior or posterior examination, and which would certainly
have been overlooked had this procedure been omitted.

Plate X. is of further interest, as the tuberculous infiltration
which is so marked at both apices gave rise to no physical signs,

and its presence was not suspected until after the X-ray ex-
amination,

Illustrative Cases.

Case 1.—M. G., female, aged fifteen, box-maker. Cough
for six months, with expectoration ; hemoptysis three months ;
night sweats; loss of weight; dyspnwea on exertion ; pain in
left infra-axillary area,

Physical Examination.—Occasional rile at right apex.

X-ray Examination.—Both lungs quite clear from apex to base
no signs of mottling on photographic plate,

Diaphragmatic movement : Average, and equal on both sides,
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NOTE.—Admitted as pulmonary tuberculosis, but X-ray ex-
amination was negative,

Heaemoptysis and cough have all cleared up, since slight
operation on throat. Patient has been under observation for
one year, and remains quite well. Expectoration showed no
tubercle bacilli on three examinations,

Case 2.—Female, aged twenty-four, dressmaker. Complained
of general weakness, an®mia, loss of weight. No cough; no
h@moptysis ; no night sweats.

Physical Examination.—Nothing abnormal to be made out.

X-ray Examination.—Faint shadow left apex down to third rib.

Diaphragmatic Movement :

Right Side. Left Side.
Quiet respiration .. S 1 inch.
Forced respiration ., .= 23 inches. 2! inches.

Nore.—Case since advanced, and X-ray diagnosis of pul-
monary tuberculosis confirmed.

Case 3.—Male, aged twenty-six, glass-worker. HaeEmoptysis
two years ago. No cough ; no expectoration ; no night sweats ;
loss of appetite and weight.

Physical Examination.—Impaired note right apex in front ;
dulness over right side as far as fifth rib behind ; clear vesicular
breathing all over chest ; no added sounds.

X-ray Examination.—Shadow right side down to sixth rib,
and left side to fourth rib.

Diaphragmatic Movement :

Right Side. Left Side.
Quiet respiration .. we  aamch £ inch,
Forced respiration .. v+ 2 nches. 2% mches,

NotEe.—Case diagnosed as unilateral ; shown to be bilateral
on X-ray examination,

Cast 4.—Female, aged thirty-three, domestic servant. Cough
for seven months; profuse expectoration; slight hemoptysis
on day of examination ; no wasting ; no night sweats.

Physical Examination.—Dulness and bronchial breathing
right front from clavicle to third rib.

X-ray Examination.—Right side in shadow down to fifth
rib ; left side in shadow down to third rib.
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the patient be tilted, it still remains horizontal (Plate XI.). Ii,
however, the patient be laid flat on the back, then the whole of
the affected side becomes dark, as in this position the fluid flows
over the whole of the posterior wall of the affected side.

Other appearances seen in pyopneumothorax are as follows :
On close inspection rhythmical wavy movements corresponding
to the heart’s action can often be made out. These are more
evident if the effusion be left-sided. Similarly, on shaking the
patient, the splashing on the surface of the fluid can be beauti-
fully seen. Moreover, the level of the fluid can be seen to rise
considerably on deep inspiration ; this is probably due to the
pushing over of the mediastinum to the affected side by the
expansion of the lung on the sound side. It has been stated,
also, that the fluid rises with each systole of the heart when the
breath is held ; this we have not observed. These appearances
have been not inaptly likened to a tumbler half filled with ink.
The portion of the chest above the level of the fluid is unusually
clear, the ribs standing out in bold relief. The collapsed lung
occupies quite a small area towards the middle line, and the
heart and mediastinum are displaced to the opposite side. This
condition forms one of the most striking pictures which can be
observed on the fluorescent screen, and the diagnosis can never
be doubtful.

In several cases we have been able to demonstrate this con-
dition by X-ray examination, where its presence was not sus-
pected after the ordinary physical examination had been made,
and in two cases where the physical signs pointed to the presence
of a large cavity.

In the case of ordinary serous effusion, or empyema, the
appearances seen are not so striking. The upper margin of the
shadow is vague and indefinite, there being no sharp line of
demarcation, and in some cases where the lung above the level
of the fluid is compressed, or is the seat of consolidation, it
may be next to impossible to make out the upper limit, the
whole of the affected side being in shadow. The intensity of
the shadow diminishes from below upwards, and the upper limit
1s not horizontal, but curved, being, as a rule, at a higher level
at the inner and outer extremities than in the centre, and the
outer extremity is at a higher level than the inner, so that the
upper margin is concave ; but this is not invariably so. In a paper
published by MM. Bergonie and Carriére (14) eleven cases are
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quoted, in five of which this concave upper margin was marked,
in two indefinite, and in three convex above. The latter appear-
ance we have not ourselves observed,

From our own observations it would appear that the greater
the amount of effusion present the more nearly horizontal the
upper margin becomes, and the less marked the curves just
described. This applies chiefly to effusions which are moderate
in amount,

The explanation of the fact that the level of the fluid is not
absolutely horizontal is not difficult, and it will not be out of
place perhaps to mention a simple experiment made by Dr.
Lawson (66) in this connection.

Two ice-bags were taken, and into each was poured an equal
quantity of serous fluid. From one of the bags air was as far
as possible extracted ; in the other it was allowed to remain.
The bags were then examined with the screen, and it was seen
that the following differences existed. In the case of the bag
from which air had been extracted a dark shadow was seen,
the upper border of which gradually merged into the clear area
above. The upper border was also irregularly curved, the
edges being drawn up to a considerable distance above the
central portion of the curve.

In the case of the bag containing fluid and air there was a
sharp line of demarcation between the shadow and the clear
area above; further, the line of demarcation was absolutely
horizontal, there being no drawing up of the edges.

It i1s evident, then, that in the case of Bag 1 the force of
capillarity has full play, and tends to draw the fluid up, thus
accounting for the curve at the edges and for the gradual diminu-
tion in the intensity of the shadow from below upwards. Thus,
in the case of an ordinary pleural effusion the edges of the fluid
are drawn up by capillary attraction, whereas in the case of
pyopneumothorax this condition is absent, and the surface of
the fluid remains horizontal. For the same reason the altera-
tion in the level of the fluid in different positions of the patient,
although it can be made out in most cases, is nothing like so
well marked as in the case of pyopneumothorax.

The condition of the lung above the level of the fluid varies.
In some cases it is comparatively clear; in others it appears
as dense as the fluid, so that no line of demarcation between
fluid and lung can be made out, This latter condition is only
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present when the lung above the level of the fluid is the seat of
consolidation, as in pulmonary tuberculosis, and as a rule the
pulmonary area above the fluid, even when a very large effusion
is present, remains clear (Plate XII.). It has even been said
that it is clearer than the pulmonary area on the sound side.
With the statement, however, we cannot agree. Nevertheless,
it is quite as clear as on the sound side in the majority of cases,
which seems to us to point to the fact that collapse of the lung
above the level of the fluid does not take place to such an
extent as it is generally supposed to do.

The amount of displacement of the heart must be carefully
studied. This can often be more accurately determined by an
X-ray examination, especially when the displacement is to the
right, and will give us very valuable information. In the
diagnosis between effusion and solid lung, it will also help us to
form some opinion as to the amount of fluid present. This
displacement is best studied with the screen on the anterior
surface of the chest, the tube being behind.

Let us now consider the chief points which will enable us to
draw conclusions as to whether a given shadow is due to pul-
monary or pleural conditions,

1. Cardiac displacement due to fluid is towards the opposite
side of the chest to that on which the fluid exists; whereas in
the case of pulmonary lesions it will, as a rule, be towards the
affected side (see Plate IX., where right border cannot be seen
at all).

2. In the case of fluid, especially if air be present also as is
the case in pyopneumothorax, the level of the fluid alters with
the position of the patient, and wavy movements due to the
heart’s action can often be made out on the surface.

3. Between the outer end of the diaphragm and the chest
wall there is a clear, somewhat triangular space which is not
occupied by lung except on deep inspiration; even in extensive
consolidation of the base of the lung this space can still be
seen, whereas a very small amount of fluid will flow into and
obliterate it. Therefore, as Williams of Boston pointed out
some four years ago, if the diaphragmatic line on a given side
can be followed, and the triangular space is shown to be clear,
there is no fluid on this side, unless it be encysted higher up in
the chest,

4. If there be any changes in the position of the ribs, then in
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the case of fluid the tendency is towards an increase in the inter-
costal spaces, whereas in the case of lung disease the tendency
1s towards a decrease—i.e., roof-tile appearance,

5. If the tube be accurately centred, and a line be drawn
from the centre of the chest to the outer boundary, then in the
case of chronic lung disease the breadth of the chest on the
affected side is less than that of the sound side, whereas in the
case of fluid it will be, as a rule, either the same or greater than
on the affected side.

6. Finally, in some cases the character and distribution of
the shadow may be distinctive.

These, then, will be the chief points which will enable us to
differentiate between the two conditions, the cardiac dis-
placement, alteration of level of the shadow, and obliteration
of the clear space between the outer end of the diaphragm and
the chest wall being the most important ones, for it must be
remembered that the side containing fluid is not always the
larger : it may be contracted. This is especially the case in
children. Also, the spaces between the ribs may be decreased.
A skiagram of such a case was shown by Dr. David Lawson (66)
at a recent meeting of the Medico-Chirurgical Society.

It must also be remembered that in young children from four to
eight years of age the heart is placed more to the left than in
the adult, owing to the higher position of the diaphragm in
children of that age.

In the diagnosis between fluid above and below the diaphragm
very great assistance may sometimes be given. In several cases
we have seen, in which this point was in doubt, the diagnosis has
been settled by an X-ray examination, the upper border being
clearly limited by the convex shadow of the diaphragm. In
some few cases, however, even with the help of the rays, it is
difficult to come to a definite conclusion. In these cases a plan
has been devised by Dr. Achard (1), which is as follows : After
an exploratory puncture and withdrawal of a certain quantity
of fluid he injects through the needle a certain amount of
sterilized air. A radioscopic examination is then made, and if
the case is one of abscess of the liver, the clear zone produced
by the injected air is separated from the clear image of the
lungs by the arciform shadow of the diaphragm, whereas this is
not so in the case of pleural effusion, the appearances then pro-
duced resembling more those of pyopneumothorax, the fluid






CHAPTER V

PNEUMONIA — EMPHYSEMA — PNEUMOTHORAX — BRON-
CHITIS—ABSCESS OF LUNG—HYDATID OF LUNG—
NEW GROWTH —-CARCINOMA OF (ESOPHAGUS

Pneumonia.—The affected part of the lung in pneumonia casts
a shadow, the density of which corresponds to the degree of
- consolidation. The excursion of the diaphragm 1s shortened,
and if the consolidation be very extensive its outlines may be
obliterated.

The diagnosis between consolidation and pleural effusion has
already been discussed, and 1t will not be necessary to return to
it here ; but it must be remembered that the heart may be dis-
placed to some extent by a massive pneumonia, and also that the
right side is frequently enlarged, a condition which must not be
mistaken for displacement to the right. In a great majority
of cases the X rays will not be necessary in making a diagnosis
of pneumonia, but there are doubtful cases in which they may
be extremely useful—as, for instance, when the physical signs
are indefinite or equivocal. Williams in his book cites a case
in which, after careful examination by two physicians and his
house physician, a diagnosis of cerebrospinal meningitis was
made. An X-ray examination at once revealed the true state
of affairs, the darkened lung and restricted movement of the
diaphragm being easily made out. We have observed a similar
case.

The rays are especially useful in pneumonias of central origin,
as in these cases there may be no sign on percussion, whereas
on the fluorescent screen the consolidated area can be well seen,
This method is also very useful in the pneumonias of the aged,
in which the fever may be absent and the signs indefinite.
Resolution can be watched ; as a rule, there is some loss of
transradiancy for some time after all physical signs have
cleared up.
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Emphysema.—In this disease the rays are extremely service-
able. The screen examination is the more useful. A diagnosis
can be readily made on X-ray examination alone. The points
which enable us to diagnose the condition are the following, The
transradiant areas occupied by the lungs are brighter and more
extensive than in health, the ribs standing out with unusual
clearness, and instead of preserving their normal angle, being
practically horizontal in direction. For this reason there is
very little increase in the brightness of the pulmonary area on
deep inspiration. The diaphragm is at a lower level than usual,
and its movements on quiet respiration restricted. In forced
expiration, however, it may be raised to a higher level than
normal. The cardiac shadow stands out with marked dis-
tinctness, and the borders, which it may be practically impossible
to make out by percussion, can be accurately determined,
Especially is this the case with the right side of the heart, which
is so often dilated in this disease. The heart is lower in the
chest than normal and its axis more vertical, consequently there
is far less than the usual alteration of its position on deep in-
spiration. Moreover, in our opinion the absence of cardiac
dulness in cases of emphysema i1s due in great part to this
vertical position of the heart, In the lateral examination the
heart is seen to be farther from the sternum than in the normal
chest, owing to the interposition of emphysematous lung between
it and the chest wall. Emphysema, then, makes it easier than
usual for the rays to detect any pulmonary consolidation or
cardiac enlargement, whereas it hinders or may render im-
possible their detection by percussion,

Pneumothorax.—The appearances seen in pneumothorax are
very striking. The unusual clearness of the affected side, the
displaced mediastinum and collapsed lung, have already been
discussed under pyopneumothorax; in some cases there is a
marked depression of the diaphragm on the affected side.
Small circumscribed areas of pneumothorax can sometimes be
seen after exploratory puncture,

Bronchitis.—There is very little that is distinctive in this
disease on X-ray examination. In many cases the lungs appear
quite normal, and we do not think the rays are of any service,
unless it be to detect some coexistent disease such as tuber-
culosis, or new growth, which is masked by the signs of
bronchitis, This we have been able to do on several occasions.
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Abscess of the lung can be well made out by an X-ray ex-
amination which is especially indicated when the abscess is a
central one, in which case there may be no signs on percus-
sion. We know a case of a doctor who came up from the
country to consult a physician about his chest. He was told
that nothing definite could be made out. He went home, and
next day coughed up about a pint of pus. Such a collection
of pus could hardly have been missed had a careful X-ray
examination been made, and points to the rule that in doubtful
cases this procedure should not now be neglected.

In cases where pus is suspected it is a good plan before giving
a final opinion to raise the tube first as high as the patient’s
head and then as low as the pelvis. If the layer of fluid be very
thin, the shadow cast will be more marked when the rays pene-
trate it obliquely, and so be less liable to be overlooked.

Finally, more accurate information as to where to make the
puncture or incision for the purpose of evacuating the contents
of an abscess can more often be obtained by X-ray examination
than by the ordinary physical signs.

Hydatid Cysts.—Valuable information can sometimes be
gained by an X-ray examination in the case of hydatid of the
lung, the clear-cut, rounded outlines of the i:}rst seen in some
cases being very suggestive,

New Growth.—Intrathoracic new growth casts a shadow on
the fluorescent screen. If very extensive the shadow may
be very dense, and not unlike a pleural effusion, but the gradual
decrease in density from below upwards cannot be made out ;
nor is there the same displacement of the heart and diaphragm.,
In other cases there is marked mottling, not unlike that in
pulmonary tuberculosis, but on closer inspection it can be seen,
as a rule, that the mottling is coarser, and often large masses
can be made out which are not usually seen in the case of
pulmonary tuberculosis (Plate XIII.). Moreover, the distribution
of the mottling is often characteristic. Again, there are cases in
which the shadow is not unlike that cast by thoracic aneurysm,
We have seen one such example, in which post-mortem a mass
of glands was found at the root of the lung, casting a shadow,
which, from a study of the skiagram only, could not have been
distinguished from aneurysm (see Chapter V1L, p. 57).

In the great majority of cases, however, there is no resemblance
on X-ray examination between the appearances seen in new






CHAPTER VI
THE HEART—PERICARDIAL EFFUSION

MenTION has already been made of the accuracy with which
the borders of the heart can be determined by X-ray examina-
tion, provided there be no coexistent pleurisy or pulmonary
consolidation sufficient to mask its shadow. It will be well
now to consider in more detail the methods of examination and
the behaviour of the normal heart so far as it can be made out
by radioscopy.

The screen examination is the most useful one, and the two
positions most generally adopted are the anterior and left
lateral.

With the general appearances seen in the anterior examination
we are already familiar (Plate I1I.). The outlines of the heart
are seen most distinctly on deep inspiration, for the reason that
the diaphragm descends and the lungs become brighter. During
this act, too, the heart moves downwards and inwards, and the
right border becomes more distinctly visible to the right of the
sternum. On expiration the long axis of the heart becomes
more horizontal, on deep inspiration more wvertical. During
deep inspiration, too, the transverse diameter of the heart
becomes somewhat diminished and the amplitude of the pul-
sations somewhat lessened.

In the left lateral examination the retrosternal space is seen
to widen and lengthen on full inspiration, the heart moving
downwards and the upper part backwards.

Advantages of X-ray Examinations over Percussion.—We
think there can be little doubt that in cardiac estimations more
accurate results can be obtained by an X-ray examination in
many cases than by percussion. We do not say in all cases,
for it has already been pointed out that in some the borders
may be masked by coexistent pulmonary or pleural conditions.
Some very interesting tables are given by Williams (g1) in his
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book to show the errors of percussion, which it will not be out of
place to quote briefly. His method was to compare the width
of the heart as found in the clinical record with the weight of
the heart as determined by the post-mortem examination. He
says: ‘‘ It is obvious that this method of comparison may err,
for a heart may be so distended during life as to give a large
cardiac area to percussion, although it may not weigh much
more than normal. On the other hand, if the weight of the
heart is much increased, it must have been enlarged during life.”

Five hundred and forty-six cases were used—370 men and
176 women. These are divided into six groups each, according
to their weight, the men and women being classed separately.

Heart Weights compared with Heart Widths.
Men : Average Weight in Health, 290 Grammes.

Grour 1.

Weights below 225 grammes, g cases.

7 area normal by percussion.

I area enlarged by percussion. Small size not
recognised in 88 per cent.

Grour II.

Weights 225 to 349 grammes, 168 cases.
11 area diminished by percussion.

Group III.

Weights 350 to 399 grammes, 74 cases.

56 area normal by percussion.

6 area diminished by percussion.

No enlargement recognised in 83 per cent,

Groupr 1V.

Weights 400 to 449 grammes, 26 cases,

I5 area normal by percussion.

I area diminished by percussion,

No enlargement recognised in 61 per cent.

Grour V.

Weights 450 to 499 grammes, 24 cases,
g area normal by percussion,

No enlargement recognised in 37 per cent,
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These tables, then, are sufficient to show that the error by
percussion is a very considerable one, the more so since in this
series of cases those who were very obese or the subjects of
emphysema were as far as possible excluded, percussion being
at a great disadvantage in such cases,

Dr. Franze of Nauheim, in discussing the functional power of
the heart, states (32) : *“ The size of the heart is, therefore, the
best, although no absolute, criterion for estimating its functional
capacity ; but it must be measured for this purpose with ex-
actitude. To do this by percussion is impossible. Only by
use of the Rontgen rays—by the method known as ‘ ortho-
diagraphy '—can it be achieved.”

The principles of orthodiagraphy or orthodiascopy have
already been alluded to (p. 13), and it is in the case of heart
measurements that it reaches its most useful practical applica-
tion, since the greatest circumference of the organ being about
3 inches from the surface of the chest, the magnification of the
shadow due to central projection is very considerable. Now,
although orthodiagraphy is probably the most accurate method
at present at our disposal for measuring the cardiac outlines,
nevertheless it is not strictly accurate. To be absolutely
correct it is necessary for the plane of the greatest circumfer-
ence of the organ examined and the plane upon which its shadow
is marked to be parallel to one another. If this be not so, then
the tracing will be somewhat smaller than the object (see Fig. 12,
where the object B E is greater than B C, and yet would give
a tracing of the same size, L. K). In the case of the heart, then,
this source of error comes into play, as we have no means of
determining the plane of the greatest circumference in different
subjects. The error, however, is very slight or practically nil,
except in the case of great dilatation of the left side, when the
orthodiagram will be somewhat too small,

Some difference of opinion exists as to the period of respira-
tion at which the orthodiagram should be made, and the middle
phase of respiration is that chosen by most observers. We,
however, prefer to make the tracing during deep inspiration,
for the reason that the lungs are brighter and the cardiac borders
more distinct. For the same reason we prefer the upright to
the recumbent position of the patient. Fixation of the patient
in the upright position to prevent rotatory lateral or up and
down movements, which would, of course, vitiate results, can
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on the glass being afterwards transferred to tracing-paper.
The tracing-paper used by Guilleminot is ruled in centimetre
squares,

The middle line of the body and level of the diaphragm should
always be marked, and some of the more prominent outlines of
the bony framework will also be useful as points of reference.

It is better to mark the outlines by a series of dots and join
these up than attempt to draw a continuous contour during the
examination.

The measurements of an orthodiagram are carried out as
follows (Fig. 16) : The line A B is the middle line of the body ;
two lines, C D and E F, are drawn at right angles to A B to the
borders of the heart on either side most distant from A B. The
total, CD, EF, will be the “ transverse dimension " of the
heart. The line G H, drawn from the apex G to the point
where the shadow of the vena cava superior meets that of the
right auricle at H, designates the entire length of the heart.
The point H, however, is not always easy to make out. Two
lines at right angles to this line G H, one from the junction of
the border of the right auricle with the diaphragm I, and one
from the junction of the border of the pulmonary artery with
that of the left ventricle K, when added together are said to
constitute approximately the diameter of the right ventricle.
The point K, like H, is often very difficult to make out.

In the left lateral examination the antero-posterior diameter
can be mapped out in a similar manner in some cases, but is
a much more difficult task, and the results obtained are not so
satisfactory as in the case of the transverse diameter.

Williams gives the average width of the heart in men as
11°6 centimetres, iIn women as I1'2 centimetres,

Levy Dorn (bg) gives the width in relation to height of the
individual as :

Height, ’ Diameter of Heart.
1'25 inches. g centimetres,
15 33 1L 1
I-?S 3] I2 1]

The upper part of the cardiac shadow is continuous with that
of the large vessels, while the lower part is continuous with that

of the diaphragm. The absolute upper and lower limits cannot,
therefore, be accurately ascertained,



THE HEART—PERICARDIAL EFFUSION 55

Although there can be little doubt as to the value and accurate
information which can be obtained by X-ray orthodiagraphic
examination of the heart, the literature on the subject is at
present very scanty, and much work has to be done in this
direction,

Mitral Stenosis.—The heart in mitral stenosis takes a very
peculiar shape ; in fact, cases of mitral stenosis might be picked
out from other cases of morbus cordis with the screen. It may
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be described as purse-shaped, this form of heart being pro-
duced by the hypertrophy and dilatation of the right side over
and above that of the left. Fig. 17 is a reduced tracing of an
actual skiagram of a case of mitral stenosis,

The state of the heart in pulmonary tuberculosis, emphysema,
and other conditions has already been mentioned,

Pericardial Effusion.—The appearances will vary with the
amount of effusion present. When large amounts of effusion
are present, the shadow of the cardiac area is increased and its
outlines are somewhat rounded and different from the normal out-
lines. The pulsations of the left border are notably diminished,
and may be obliterated, which, of course, is not the case in cardiac
hypertrophy. The cardio-phrenic space, also (p. 20), is obliter-
ated in small effusions. An inclination of the patient to one
or other side might modify the cardiac outlines; the patient
should, therefore, be examined in different positions. A careful






CHAPTER VII
THORACIC ANEURYSM

In the diagnosis of thoracic aneurysm the X rays reach one of
their most successful practical applications. The diagnosis by
the ordinary methods is in many cases extremely difficult and
in some absolutely impossible; with the aid of the Rontgen
rays, however, a satisfactory conclusion can as a rule be arrived
at. Since the introduction of the right anterior oblique method
of examination, mistakes are uncommon, as by its means most
of the fallacies which exist when the anterior and posterior
examinations only are employed can now be avoided.

The sereen examination is by far the most important in
these cases; in fact, it is impossible to give a decided opinion
in any case if this examination be neglected. We would insist
that no single skiagram out of a series obtained illustrating
aneurysm is by itself sufficient for the diagnosis, even when
additional ones are taken (¢f. Plates X. and XVIL). The
screen examination is often tedious and troublesome, owing to
the thickness and muscular development of the great bulk of
the patients suffering from this disease, but when it can be
carried out satisfactorily is always sufficient, the skiagram being
useful only as a permanent record of what has been observed by
radioscopy. Before giving a final opinion in any given case the
anterior, the posterior, and the right anterior oblique examina-
tions should all be employed, and in some cases the left lateral,
as, although after an experience of a large number of cases
the shadows observed in the anterior and posterior examinations
show a certain regularity which enables one to feel fairly certain
of the existence of an aneurysm, yet in certain cases mistakes
are sure to arise if our suspicions are not confirmed by the
other examinations mentioned, especially the right anterior
oblique.

Let us take first the appearances seen in the anterior and
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posterior examinations. In these positions, as has been stated
(p. 19), the normal aorta is almost or entirely masked by the
central opacity, with the exception of the left lateral aortic
bulge, which is not in evidence in all cases.

In the case of thoracic aneurysms there will be seen certain
more or less great, dark shadow-masses projecting to the right
or left or both sides of the central opacity, at varying height
and varying depth from the surface, limited, as a rule, by sharp,
somewhat rounded and often pulsating borders (Plates XIV.
and XVII., and Figs. 20, 21, 22).

These shadows will, of course, unless mapped out by ortho-
diascopy, always be exaggerated, the amount of exaggeration
varying with the distance of the sac from the chest wall (see
Fig. 12, p. 13). The density of the shadow will vary partly
with the size of the aneurysm and partly with the amount of
laminated clot. The greater the amount of organized clot the
denser the shadow,

The position on the screen of the upper and lower limits of
the shadow will, of course, alter with the position of the tube,
unless the sac be in actual contact with the surface of the chest
examined. To determine the accurate level, then, we must again
have recourse to orthodiascopy.

The approximate depth of an aneurysm from the surface of
the chest can be fairly easily determined, and gives additional
information as to the point of origin. For it has been found that,
as a rule, a shadow projected to the right of the central opacity,
which lies nearer the front of the chest than the back, indicates
an aneurysm of the ascending aorta ; whereas a similar projection
to the left, which lies nearer the back than the front, makes an
aneurysm of the descending aorta more probable,

There are several ways i which, during the screen examina-
tion, information as to the depth of an aneurysmal sac from the
surface may be obtained.

1. If with the screen held on the front of the chest the tube
be shifted laterally (this can easily be done with Guilleminot’s
stand), it will be seen that the shadows of the anterior portions
of the ribs remain quite immovable. The edge of the shadow
of the aneurysm will, however, travel in a lateral direction to a
varying extent, in a direction opposite to that in which the
tube has been shifted. The nearer the sac be to the surface,
the less will be the distance traversed by its shadow. In other



PLATE XI1V.

ANEURYSM OF ASCENDING PART OF AORTIC ARCH.

The great exaggeration of the aortic shadow to the right is well shown,
(Plate front of Chest.)
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words, the sac lies nearer that surface on which its edge when
projected makes lesser lateral excursion when the tube is shifted.,

2. Another method is to rotate the patient so as to examine
the same shadow both from in front and behind. It will be under-
stood from what has previously been said that the nearer to
the surface the sac the sharper will be the outlines and the less
exaggerated the shadow. If, then, a shadow is smaller and more
sharply outlined on one surface than on the other, it may be
presumed that the sac is nearer that surface on which its shadow
is the smaller.

3. Also, if the size of a shadow of a right- or left-sided sac
increases upon rotation to the same side, or decreases upon
rotation to the opposite side, the sac lies nearer that half of the
chest upon which it is projected, and if the change in size takes
place in the opposite way, the sac lies nearer the opposite half.

4. If 1t be found, on shifting the tube up and down, or
from side to side, that the shifting of the tube and that of
the shadow are equal, the sac lies approximately in the centre
between screen and tube ; not in the centre between the anterior
and posterior walls of the chest.

More exact localization than this is not possible, but this is
sufficient for all clinical requirements.

One i1s often asked to give an opinion as to whether or not
an increase in size of the sac has taken place at different ex-
aminations. To do this with any pretence to accuracy an
orthodiascopic examination is absolutely essential. This can
be carried out with Guilleminot’s apparatus or the Moritz
orthodiagraph. When Guilleminot’s apparatus is employed a
piece of thin ground glass or transparent paper is laid on the
screen, and the normal ray is then conducted round the shadow
and the outline drawn by hand at the same time on the paper
or glass in front of the screen. The more prominent outlines
of the bony framework of the chest should also be drawn, to
serve as points of reference when subsequent examinations are
made.

Pulsation.—There has been a good deal of controversy as to
the value of pulsation in the diagnosis of aneurysm, and it has
been claimed that an abnormal shadow originating in the media-
stinum can only be taken to be an aneurysm when an expansile
pulsation can be made out, but this is absurd. When it can be
made out it is, of course, strongly in favour of aneurysm, but
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clinically it has long been known that an aneurysmal sac does
not necessarily exhibit any pulsation. Aneurysms which have
led to the wearing away of the bony walls of the chest may cause
protusions on the surface which show neither visible nor per-
ceptible pulsation. Karewsky has described a case of a tumour
in the neck which showed no pulsation, and from which, upon
puncture, blood flowed slowly and not in jets. It was operated
upon as a cyst, and turned out to be an aneurysm of the common
carotid artery. This absence of pulsation is not difficult to
understand when one considers the great thickness of the walls,
in some cases brought about by chronic inflammation on the
outer side and by the organization of the blood-clot within.

That expansile pulsation has been observed in certain lymphoid
and dermoid cysts which may exist in the upper mediastinum
must not be forgotten, but such rarities are hardly to be con-
sidered. Pulsation of the pronounced arterial type seen in a
generally dilated aorta, especially in aortic insufficiency, is but
rarely seen in aneurysm, a point that may be of value in the
differential diagnosis between these conditions and aneurysm.
An energetic pulsation contra-indicates aneurysm, the diastole
of the sac being rarely so energetically and rapidly carried out
as in aortic Insufficiency ; in fact, in a large number of cases of
aneurysm pulsation is made out with difficulty, and often
cannot be observed without making use of the lead diaphragm
to limit the illuminated surface on the screen.

The comparison of two pulsations in relation to their phase—
that is, ventricle action and the pulsation of a shadow in the
upper mediastinum—forms one of the hardest tasks in radio-
scopy, and is in many cases impossible,

Pulsation on the right side of the central opacity is, as a rule,
harder to make out than on the left. This may be accounted
for by the fact that the border is here properly formed by the
descending vena cava, which in these cases may be abnormally
distended, through general or local engorgement due to com-
pression by the aneurysmal sac.

In the foregoing passages we have spoken of the appearances
seen in the two anterior and posterior examinations only, and these
are the only ones which so far have received much attention in
the English literature on this subject, We will now pass on to
consider the appearances seen in the “ right anterior oblique
examination” (Fig. 18) first described by Holzknecht (55) in IgoT.
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This examination is one of absolute importance in the diagnosis
of aneurysm, and should never be omitted in doubtful cases,
Now, although practically all aneurysms are seen in this direc-
tion in the form of definite and often characteristic silhouettes,
the strong point of the method lies in the way in which by
its means we are enabled to demonstrate the presence of
small commencing aneurysms, which may be masked by the
“ central opacity "’ in the ordinary anterior or posterior ex-

| : _

A B c D E

Fi1c. 18.—RIGHT ANTERIOR OBLIQUE PosITION (AFTER
HoLzKNECHT,)

A, clear area, corresponding to right lung ; B, shadow of vertebral column ;
C, clear middle space ; D, shadow of normal heart and aorta ; E, clear
area corresponding to left lung. e dilated aorta ; ------- , small
COMMENCINE aneurysm ; —-—-—- , upper part, larger aneurysm ;
e et b , lower part, position of dilated auricle.

aminations ; and, again, to distinguish between aneurysm and a
generally dilated aorta, which before the introduction of this
method was not always possible. The general appearances
seen in this examination have already been described (Chapter II.,
p. 23), and it has been stated that the ribbon-like aortic shadow
in the normal state has parallel sides and a rounded upper
extremity (Fig. 18, D).

Now in the case of even small aneurysms of the aorta this
“ aortic shadow band " becomes club-shaped, and we can dis-
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tinguish in it more or less clearly a head portion and a neck
portion (see Fig. 18, ------- and Plate XV.), the neck portion
being, as a rule, somewhat broader than the normal aortic
shadow. The size of the head portion varies with the size of the
aneurysm, and according to the direction of growth, it may be
more marked anteriorly, projecting into the clear area occupied
by the left lung, or posteriorly, when it may entirely fill up the
upper portion of the clear middle space (Fig. 18, —-—-—-), and
may even cross over the vertebral shadow and occupy a portion
of the clear space which corresponds to the right lung.

In aneurysms of the commencement of the ascending arch the
position of the head and neck portions may be reversed, there
being a broad shadow which sits on the heart, as it were, like a
cap, and then tails off again into the narrow aortic shadow
band.

Now, in many cases, especially in patients suffering from
arterial degeneration, when the peripheral vessels are thickened
and tortuous, the left lateral aortic bulge becomes considerably
exaggerated, and the aortic shadow may be wvisible even to the
right of the central opacity, thus simulating a medium-sized
aneurysm. We have seen several cases in which an aneurysm
had been diagnosed on the skiagraphic appearances thus pre-
sented, although such a condition certainly did not exist. It
is a common pitfall, and will continue to be so unless the right
anterior oblique examination be employed more generally than
is at present the case. The figure given by Williams (g1) in his
book (p. 311) is very misleading, and certainly cannot be re-
garded as typical of aneurysm, We have frequently seen an
aortic shadow as exaggerated as the one in question in cases
where an aneurysm could be excluded. Let us now consider
how this error may be avoided.

In Fig. 19, No. 3, the two parallel lines represent the central
opacity in the ordinary anterior or posterior examination : the
shaded portions that part of the aortic arch which casts a
shadow to either side of this central opacity. The appearance
thus presented resembles that observed in the case of medium-
sized aneurysms of the arch. If now the patient be rotated into
the right anterior oblique position, the disappearance of this
apparently large aneurysmal sac is remarkable, and we see in
this pnaiticm‘an :fnrtic shadow band (Fig. 19, No. 4, and Fig. 18,
wmmmm=), Which 1s somewhat broader and perhaps reaches to



PLATE XV.

L Lung ":!linl' Clear Middle Area Aorta and .'l.::u-l,lr:,'--nl R Lung

Area Aren

ANEURYSM OF THE AORTIC ARCH IN RiGHT ANTERIOR OBLIQUE POSITION.

The head 1‘|-|;|r[i{'|t'|_ and neck [m:'ri:un and clear space between the aortic and
vertebral shadows are easily made out.
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a somewhat higher level than in the normal picture, but still,
nevertheless, retains its parallel borders, showing that the aorta
1s the seat of a general dilatation and not of a true aneurysm.
A glance at Fig. 18 will probably make these points clearer than
if we attempted to describe the appearances in detail. Fig, 19,
No. I, represents the normal aorta in the antero-posterior
examination ; the parallel lines represent the central opacity ;
and the shaded portions the portion of the aorta which projects
beyond this central opacity—namely, the left lateral aortic bulge.
In No. 2 the parallel lines represent the vertebral shadow, the
shaded part the normal aorta seen in the right anterior oblique
examination. Nos, 3and 4, as has already been mentioned, repre-

'-ﬂ'

Fi1c. 19.—AFTER HOLZKNECHT,

sent the appearances which may obtain in the case of a generally
dilated aorta; Nos. 5 and 6, the appearance seen in aneurysm ;
Nos. 7 and 8, a small aneurysm springing from the under surface
of the arch, which could not be detected by X-ray examination
either in the anterior or posterior or right lateral oblique examina-
tions, the appearances presented being practically indistinguish-
able from those seen in Nos. 1 and 2, the normal aorta, Nos. 3
and 4 also serve to illustrate another pitfall into which not a
few have fallen—namely, that of regarding the whole breadth
of the shadow in the anterior or posterior examination as
due to the aneurysmal sac; to take the case of No. 3, for
instance, the length and breadth of the aorta is increased. It
describes in consequence a circle of greater radius, and for this -
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reason extends beyond the central opacity on both sides. As,
however, on radioscopic examination only those parts which
project beyond the central shadow are visible (shaded portions
in figure), and both may show single pulsation, this arouses the
suspicion that they belong to a single spherical pulsating body,
since the dotted internal contour of the arch concealed by the
central shadow remains invisible. When this is borne in mind,
however, the reason for the apparent remarkable diminution in
the size of the sac on transition from the antero-posterior to
the right anterior oblique position becomes at once evident.

The bright area separating the heart and aorta from the
shadow of the vertebral column is never completely filled by
the shadow of an aneurysm, the lower part always remaining
clear, unless covered or darkened from another cause, such as
dilatation of the auricle (Fig. 18, —-—-—- , lower part).

It will here be well to point out that a slight bulging may be
present in the extremity of the normal aorta shadow band in
some few cases, but the marked clubbing due to aneurysm is
never seen.

We think we have now said sufficient to show the great value
of this oblique examination, and we cannot too strongly insist
upon its importance in doubtful cases, especially in small com-
MENCing aneurysms.

The Left Lateral Examination.—This position has nothing
like the importance of the preceding in the diagnosis of aortic
aneurysm, but may be useful in some cases, chiefly in aneurysms
of the ascending arch, to determine the distance they project
into the clear retrosternal triangle, In this position the inferior
portions of the ascending and descending aorta can alone be
seen, the shadow of the arch and upper portions being masked
by the shadows of the shoulder and vertebral column.

Position of the Heart.—We have been much struck with the
transverse position which the heart takes up in many cases of
aortic aneurysm. That the heart is displaced downwards as
a whole has been noted by most observers, but the transverse
position we have not seen alluded to by any other writers.
Nevertheless, it is such a marked feature in many cases, especially
in aneurysm of the ascending arch, that we have come to look
upon it as a very valuable aid to diagnosis in cases of doubt.
No doubt the heart is pushed into this position by the supra-
incumbent weight of the aneurysmal sac, and the position is







PLATE XVI.

ExteNsivE PuLMornary TUBERCULOSIS, THOUGHT TO BE ANEURYSM
OF AORTIC ARCH BEFORE N-Ray ExamixaTion.

The contrast between the dark shadowing of the affected side and
clear unaffected side is well shown. (Plate back of Chest,)
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only slight dyspneea. X-ray examination with screen showed
great exaggeration of aortic shadow to the left, and a diagnosis
of aneurysm of the commencement of the descending portion
of the arch was given. Fig. 20 is a reduced tracing from the
actual skiagram taken at this time. Patient died three years
later. X-ray diagnosis confirmed.

CAsE 2.—Woman, aged fifty-one. Came to out-patient de-
partment complaining of pain between the shoulders, and was
admitted with signs of aortic regurgitation. Remained in
hospital eight weeks, at end of which time discharged some-
what improved. No X-ray examination. Readmitted three

s
Fa
¥

Fic. 21.—REDUCED TRACING OF SKIAGRAM OF CASE 2.

years later in much the same condition, with exception that
pain in back had increased. Pupils equal no tracheal tugging ;
cords moved well ; no dulness to percussion, Fig, 21 1s a reduced
tracing of the actual skiagram taken at this time. Diagnosis of
aneurysm of commencement of descending aortic arch given,
Patient has since died, and the diagnosis was confirmed at the
post-mortem examination.

CASE 3.—Woman, aged fifty-eight. Admitted to hospital,
having been sent up from the country with the diagnosis of
laryngeal tuberculosis. On examination of larynx, left vocal
cord found to be paralyzed, which, of course, in itself was a very
suspicious sign of aneurysm. Nevertheless, no other symptom






PLATE XVI1I.

ANEURYSM OF AORTA. (See Case 4, . 67.)

(Plate back of Chest,)
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PLATE XVIII.

PoLsmonNarY TuBERCULOSIS, BOTH APICES,

(Plate back of Chest.)
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glass for making orthodiagram tracings,

3 54

GrSzen, Stanley, on position of shadow of
diaphragm, 29

Guilleminot on size of heart in pul-
monary tuberculosis, 34

— and Vannier, on average excursion
between expiration and inspiration, 22

Guilleminot's ** chissis "' for securing free
mobility of tube, fixation of screen and
immobility of patient, 12, 13, 53, 58, 50

— — tracing-paper, &4

Gundelach’s tube, 11

INDEX

| Halls Dally on cardio-phrenic space, 20

— on average excursion between expira-
tion and inspiration, 22

Heart (antero-posterior diameter of)
determined by left lateral examination,
=

— jiminutinn in size in first and second
stages of pulmonary wberculosis, 34

— disease of, congenital, examination
under X rays, 56 :

— displacement of, absent in dry pleurigy,

o : :

— — to side opposite to that on which
fluid is present in pleural conditions,
42, 43 :

— — in pulmonary tuberculosis, 35

— — — more accurately determined by
rays than by percussion, 33

— — towards affected side in pulmonary
conditions, 42, 43

— enlargement of, emphysema renders
detection by percussion difficult, 46

— examination of, by X rays, 49

— — — advanlages over percussion, 4g-52

— — — anterior and left lateral methods
most useful, 45

— — — screen examination, 49

| — measurement of, by orthodiagraphy,

2

—5— — most accurate method at present
known, 52

— ribbon-like offshoot of cardiac shadow
seen under right anterior obligue
examination, 23 -

— shadow of, borders masked in some
cases by co-existent pulmonary and
pleural eonditions, 49 )

— — forms part of median thoracic zone,
oy

— — in emphysema, 46

— — in mitral stenosis, purse-shaped, s&

— vertical position of, in emphysema, 46

—— — — — causes absence of cardiac
dul?eﬁsl 46 it

— weight compared with width, go-352

Hickey (of Michigan) on shadowy lines
on either side of mediastinal shadow
dependent on lungs, 21

High-tension rectifier for control of
current, 6,8

— transformer for excitement of tube, 2

Hill Crombie on difficulty of obtaining
percussion note with “‘roof-tile" ribs,

Historical note on examination of chest
by X rays, 1, 2

Holzknecht (of Vienma), authority on
X rays, 2

— on importance of right anterior oblique
position in study of thoracic aorta, 23

— on right anterior oblique examination
:5“ diagnosis of thoracic aneurysm, 6o,

I

Homogeneous ngpearam:e of shadow in
pleurisy with effusion, 39

Hydatid cysts, diagnosis by X - ray
examination, 47
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Orthodiascopy, 52

— importance in mapping out shadows |

se2n in thoracic aneurysm, 58

— methed of procedure under, 13

— principles of, 13

— nse of tracings in, 15, 16, 25

Oudin and Burthélemy, first used X rays
in examination of the heart, 2

Palladium, permeability to hvdrogen when
red-hot, principle of formation of
" Osmo regulator,” 10

Penetration of rays, control of, 6

— dependent upon electrical resistance of
tibe, &6, 7

— measure of, in radioscopy by radio-
chromomeler, 10

Percussion, advantages of X rays over, in
examining heart, 49-52

— difficulty of detecting pulmonary con-

solidation or cardiac enlargement in |

emphysema by, 46

— less valuable than rays in demonstrating

displacement of heart in pulmonary

tuberculosis, 35
See also Awscultation and Fercussion

Pericardial effusion, appearances under
X rays vary with amount of effusion
present, 55

— cardio-phrenic space obliteraled in
small eﬂﬁsiuns. 55

— examination of patient under different
posilions necessary, 55

Photographic plate for radiography, 2

— relative value of appearances on, com-
pared with those seen on fluorescent
screen, 24

— value of cumulative action of X rays
on, in diagnosis, 24

Physical signs, advantage of X rays over,
in detecting pulmonary tuberculosis,
32, 33 :

Platinum, permeability to hydrogen when
red-hot, principle of flormation of
"* Osmo regulator,” 1o

Pleurisy with effusion, breadth of chest
on side containing fluid, 43

— — diagnoesis by X rays, 39

— — — points of differentiation from lung
disease, 42

— — diagnosis between fluid above and
below diaphragm, 43, 44

— — diagnosis from abscess of liver, 43

— — homogeneity of shadow in, 39

— — obliteration of clear space between
outer end of diaphragm and chest-wall
distinctive of, 42, 43

— —  Bee also [wpnenmothorax

— dry, diagnosis uf thickened pleura from
pulmonary consolidation, 44

— — limitation of movements of dia-
phragm, 44

Pneumonia, density of shadow cast cor-
responds to desree of consolidation, 45

— diagnosis of, by X rays, 45

— — — not necessary in majurity of cases,
45

INDEX

Pneumonia, diagnosis of, by X rays,
useful in pneumonias of aged, of cen-
tral origin, and where physical signs
doubtful, 45

Pneumothorax, diagnosis of, by X rays,

6

e appearances seen striking, 46

Position ol patient under examination,
I1, 12

— — for making orthodiagram, 52, 53

—_—— mcqu_::benl.r53 o
ight erable, 52

I’ulmanaryprfesse%:e I_Iarger}!: ill-defined,
shadow-like lines on either side of
mediastinal shadow, probably due Lo,
21

Pulsation, comparison of two pulsations
in relation to their phase difficult, 6o

— in dilated aorta, pronounced arterial
lype of, 6o

— in thoracic aneurysm frequently absent
or inactive, 6o

— — — nuse of lead diaphragm necessary
to determing, 6o

— — — value in diagnosis, 59

Purse-shaped shadow of heart in mitral
stenosis, § : ;

Pyopneumothorax, diagnosis by X rays,
40

— — casily made, 40

— horizontal position of upper margin of
shadow, 3g,

— level of fluid alters with position of
patient, 4o, 42

— rhythmical wavy movements seen, due
to heart's action, 40, 42, 43

— splashing on surface of fluid well seen,

4o

Radiation, steadiness of, and control
over, attained by means of inter-
rupters, 3-5

Radiochromometer, measure of penetra-
tion of tube in radioscopy, 10

Radiography, measure of electrical resist-
;nee of tube by milllampéremeter in,

v 9

— permanent records of obzervations on
fluorescent screen afforded by, 24

— photographic plate for, 2

— records static conditions, 24

— value of additional diagnostic evidence
afforded by, 24

— value of, as aid to radioscopy in
doubtful cases of pulmonary tubercu-
losis, 33

— (stereoscopic) method, 16, 17

Radioguide, use of, in orthodiascopy, 14

Radioscopy, measure of penetration of
tube by radiochromometer in, 10

— records dynamic conditions, 24

See also Awscultation

Ray of normal incidence, 14

Kespiration, period of, at which ortho-
diagram should be made, 52

Retro-cardiac space seen by left lateral
examination, 24

— 1]

—
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WILLIAM HUNTER: .E..nat-umisé, Physician, Obstetrician,

(1718-1783). With notices of his friends CuLLEN, SMELLIE, FOTHERGILL and
BaiLLie. With seven Portrait-Prints, Chronological Chart of Life and Times,
and View of Hunter's Birthplace, 8vo, 4s. 6d. nei.

IDA FREUND.
[See Cambridge Physical Series, page 6,
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PROFESSOR DR. PAUL FURBRINGER.
Director of the Friedrvichshain Hospital, Berlin, &c.
TEI‘I‘-_BDQE'. OF DISEASES OF THE EKIDNEYS AND
Genito-Urinary Organs. Translated by W. H, GiLserT, M.D,, Physician in
Baden-Baden, &c. Vol. L., demy 8vo, 7s. 6d. Vol. II., demy 8vo, 10s. 6d.

SIR DOUGLAS GALTON.

Late Royal Enginecrs, K.C.B., Hon. D.C.L., LL.D., F.R.5., Assoc. Inst. C.E., M.I.Mech.E.,F.5.4.,
F.G.5, F.L5., F.C.8, F.RG.S5., &c.

HEALTHY HOSPITALS. Observations on some points con-

nected with Hospital Construction. With Illustrations, 8vo, 10s. 6d.

JOHN HENRY GARRETT, M.D.
Licentiate in Sanitary Science and Diplomate in Public Health, Universities of Durham and
Cambridge, &c.
THE ACTION OF WATER ON LEAD; being an inquiry into the
Cause and Mode of the Action and its Prevention. Crown 8vo, 4s. 6d.

R. T. GLAZEBROOK, M., F.R.s.
[See Cambridge Physical Series, page 6.

E. W. GOODALL, M.p. LOND,

Medical Superintendent of the Easiern Hospital of the Metropolitan Asylums Board, formerl
. 3 Medical R:gm:ﬁr to Guy's Hmﬁdl. ’ ' &

AND

J. W. WASHBOURN, c.M.6., M.D, LOND.

Fellow of the Roval College of Physicians ; FPhysician to the London Fever Hospital ; Assistant
Fhysician to Guy's Hospital, and Lecturer in the Medical Sehool.

A MANUAL OF INFECTIOUS DISEASES, Illustrated with Plates
Diagrams, and Charts, demy 8vo, 15s.

JAMES F. GOODHART, M.D. ABERD., F.R.C.P.
" Physician to Guy's Hospilal, and Consulting Physician to the Eveling Hospital for Sick Children,

ON COMMON NEUROSES: or the Neurotic Element in Disease
and its Rational Treatment. Second Edition, crown 8vo, 3s. 6d.

GEORGE M. GOULD, AM., M.D,
Ophthalmic Surgeon to the Philadelphia Hospital, &e.

I.

THE STUDENT’S MEDICAL DICTIONARY: including all the
words and phrases generally used in Medicine, with their proper pronunciation
and definitions, based on recent medical literature. Eleventh Edition, with
elaborate Tables and many Illustrations, 8vo, 14s. nett.

11,

A POCEET MEDICAL DICTIONARY, Giving the Pronuncia-
tion and Definition of 30,000 of the Principal Words used in Medicine and the
Collateral Sciences, Fourth Edition, bound limp, 32mo, 55. netf,
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WILLIAM GRAY, M.D, CM. (EDIN.)

INFLUENZA, with Special Reference to some Peculiar Sym-
ptoms. 8vo, 3s. 6d.

J. REYNOLDS GREEN, sc.p., F.R.5.
[See Cambridge Biological Series, page 5.

DR. JOSEF GRUBER.
Prafessor of Otology in the University of Vienna, Etc,

A TEXT-BOOK OF THE DISEASES OF THE EAR.
Translated from the Second German edition, and Edited, with additions, by
Epwarp Law, M.D., C.M. Epixn,, M.R.C.S. ExnG., Surgeon to the London Throat
Hospital for Diseases of the Throat, Nose and Ear; and CoLEman JewerL, M.B.
Loxp., M.R.C.5. Exc., late Surgeon and Pathologist to the London Throat
Hospital. Second English Edition, with 165 lllustrations, and 70 coloured
figures on 2 lithographic plates, royal 8vo, 28s.

F. DE HAVILLAND HALL, M.D., F.R.C.P. LOND,
Fhysician to the Westminster Hospital ; President of the I:ur}'ugn!agt'ml Society of London,
AND

HERBERT TILLEY, M.D., B.S. LOND., F.R.C.5. ENG.

Surpeon to the Throat Hospilal, Golden Sguare; Lectureron Diseases of the Nose and Throat, London
Post-Graduate College and Polyclinic,

DISEASES OF THE NOSE AND THROAT, Second edition, thor-
oughly revised, with 2 coloured Plates and 8o Illustrations, crown 8vo, 10s. 6d.
[LEwis's PRACTICAL SERIES].

H. J. HANSEN.

ARD

W. SORENSEN.
Fellow Royal Danish Academy, Copenhagen.

ON TWO ORDERS OF ARACHNIDA OPILIONES. Especially
the Sub-order, Cyphophthalmi and Ricinulei, namely the Cryptostemmatoidae.
With g plates, 4to, 155. netl. [Fust published.

A, HARKER, M., F.G.S.
[See Cambridge Geological Series, page 6.

VINCENT DORMER HARRIS, m.p. LOND., F.R.C.P.

Physician to the Cily of London Hospital for Diseases of the 6;.“; Victoria Park : L
Physician to the Royal National Hospital for Consumption and Diseases of ::r é‘;ui!. %ﬁ:ﬁﬁ:‘,

AND
EDWIN CLIFFORD BEALE, M.A., M.B. CANTAB., F.R.C.P.

Physician fo the City of London Hospital for Diseases of the Chest, Victoria P,
l\arﬂum Central Ho{pimi, &, p Park, and to the Great

THE TREATMENT OF PULMONARY CONSUMPTION
A Practical Manual. Crown 8vo, 10s. 6d. [LEwis's PrRaCTICAL E.BRIEE-] .

¥
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Drs. HA.FHFE'&" and DAVIDSON'S

SYLLABUS OF MATERIA MEDICA. Revised in accordance with
the ** British Pharmacopeeia,” 1898, by Wirriam Martinpare, F.L.S., F.C.S.,
Member of Council of Pharmaceutical Society, and late Examiner ; Joint Author
of “ The Extra Pharmacopeeia.”” Tenth Edition, foolscap 16mo, 1s. neft.

W. S. HEDLEY, u.p.
Medical Officer in charge of the Eleciro-Therapentic Department of the London Hospital,

I.
THE HYDRO-ELECTRIC METHODS IN MEDICINE.

Second Edition, with Illustrations, demy 8vo, 4s. 6d.

I1.
CURRENT FROM THE MAIN: The Medical Employment of
Electric Lighting Currents. With Illustrations, demy 8vo, 2s. 6d.

III.

PRACTICAL MUSCLE-TESTING; AND, THE TREATMENT
of Muscular Atrophies. With Illustrations, demy 8vo, 3s. 6d.

H. HELBING, F.c.s.

MODERN MATERIA MEDICA: For Medical Men, Pharmacists,
and Students. Fourth Edition, 8vo, Bs. neél.

HERBERT T. HERRING, M.B., B.s. (DURH.), M.R.C.5.

THE STERILISATION OF URETHRAL INSTRUMENTS, and
their Use in some Urinary Complaints. With Illustrations, demy 8vo, 5s.

C. HIGGENS, r.r.c.8,
Ophthalmic Surgeon to Guy's Hospital ; Lecturer on Ophthalmology at Guy's Hospital Medical School,

A MANUAL OF OPHTHALMIC PRACTICE.
Second Edition, revised and edited by A. W. Ormonp, F.R.C.5.E., Assistant

Surgeon, Royal Eye Hospital, Southwark, &c. With 66 Illustratlons., crown 8vo,
78, 6d. [Lewis's PRACTICAL SERIES].

BERKELEY HILL, M.B. LOND., F.R.C.5,

Professor of Clinical Surgery in University College ; Sur m to University College Hospital and to the
Lock Ho.tp al ;

AND
ARTHUR COOPER, L.R.C.P.,, M,R.C.5.
Surgeon to the Wesbminster General Dispensary,
BYPHILIS AND LOCAL CONTAGIOUS DISORDERS.

Second Edition, entirely re-written, royal 8vo, 18s.

JAMES HINSHELWOOD, M.A., M.D., F.F.P.8, GLAS.
Surgeon to the Glasgow Eye Infirmary,

LETTER-, WORD- AND MIND-ELINDNESS.

Crown 8vo, 3s.
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H. LEWIS JONES, M.A., M.D., F.R.C.P.

: ! i i ital ; ident of the
' : the Elecirical Department in St. Bartholomew's Hospital ; Pres
Madicahaion 14 GLENE Eﬂn'ﬁ;; El'xc!rﬁ-i"htrﬂpm.! ic Society, &t

MEDICAL ELECTRICITY. A Practical Handbook for Students

and Practitioners. Fourth Edition, thoroughly revised and enlarged, with 12

i o, 128, 6d. nett.
Hlepa pyfan Uimgeles R [Lewis's PRACTICAL SERIES].

L. VERNON JONES, ..

GONORRH(EAL ARTHRITIS, its Pathology, Symptoms, and
Treatment. With Illustrations, crown 8vo, 2s. 6d.

T. N. KELYNACK, m.D.

Pathologist to the Manchester Royal Infirmary ; Demonstrator and Lecturer on Pathology wn the
Orwens College.

A CONTRIBUTION TO THE PATHOLOGY OF THE VER-
miform Appendix. With Illustrations, large 8vo, 10s. 6d.

HENRY R. KENWOOD, M.B., D.P.H,, F.C.5.

Professor of Hygiene and Public Health at Universily College, London, and Medical Officer of Haalth
and Fublic Analyst for Stoke Newington and Finchicy,

PUBLIC HEALTH LABORATORY WORE. The part on Public
Health Bacteriological Work contributed by W. G. Savace, M.D., B.Sc.,
D.P.H., Medical Officer of Health, Colchester, formerly Assistant to the Pro-
fessor of Pathology, with Charge of the Bacteriological Department, University
College, London, -g-;: Third Edition, with Illustrations, cr. 8vo, 10s. 6d.

[LEwis's PRACTICAL SERIES].

NORMAN KERR, m.p, F.LsS.

President of the Sociely for the Study of Imebriely ; Consulting Physician, Dalrympie fome for
Ingbriates, efc.

INEBRIETY OR NARCOMANIA: its FEtiology, Pathology,
Treatment, and Jurisprudence. Third Edition, 8Bvo, 7s. 6d. neft.

DR. PHILALETHES KUHN.
Staff Surgeon to the Imperial Troops of the South West A frican Prolectorate,

INOCULATION AGAINST MALARIA.
Translated by H. A. NessiT, M.A,, with a Table of Curves. 8vo, 2s, neft.
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WILLIAM A, MKEOWDN, M.D., M.CH. i
to the Ulster Eye, Ear, and Throat Hospilal, Belfast ; Member of !.I:r- Senate of the Roy
Swngn: it-grn':;- n,fslirj;m :I; ; Ln:.l' urer on Ophthalmology and Otology, Queen's College, Telfast,

A TREATISE ON “UNRIPE” CATARACT, and its Successful
Treatment by Operation, with Tables comprising 151 Cases. With Illustrations.
royal 8vo, 12s. 6d. neif.

DONALD J. MACKINTOSH, wM.B., M.V.0.
Medical Supsrintendent, Western Infirmary, Glasgomw.
SEIAGRAPHIC ATLAS OF FRACTURES AND DISLOCA-

tions, with Notes on Treatment, for the use of Students. With 8o plates,
demy 4to, 125. 6d. nett.

J. M. H MACLEOQOD, M.A., M.D., M.R.C.P.
Assistant Physician for Diseases of the Skin, Charing Cross Hospital; Physician {_ﬂf Diseases of the
Skin, Victoria Hospetal for Children ; Lecturer om Skin Diseases, London School of Tropical Medicine,
PRACTICAL HANDBOOK OF THE PATHOLOGY OF THE
Skin. An Introduction to the Histology, Pathology, and Bacteriology of the

Skin, with t:]pecia] Reference to Technique, With 40 Plates, 8 being in Colours,
from original Drawings, demy 8vo, 15s. neft.

J. E. MARR, Mm.a.
[See Cambridge Geological Series, page 6.

JEFFERY A. MARSTON, M.n,, C.B., F.R.C.S., M.R.C.P. LOND.
Surgeon General Medical Staff (Retired).
NOTES ON TYPHOID FEVER: Tropical Life and its Sequelse.

Crown 8vo, 38. 6d.

WILLIAM MARTINDALE, r.L.s., F.C.5.

Late President and Examiner of the Pharmaceutical Sociely,

AND
W. WYNN WESTCOTT, M.B. LOND., D.P.H.
H.M.'s Coroner for Norih-East London.

THE EXTRA PHARMACOPGEIA. Eleventh Edition, revised by W.

HarrisoN MARTINDALE, PH.D., F.C.5., and W. Wynn WEesTtcorT, M.B,, &c.,
limp roan, med. 24mo, gs. 6d. nett.

W. HARRISON MARTINDALE, rH.D., F.C.5.

A SYNOPSIS OF THE PRINCIPAL CHANGES IN THE
United States Pharmacopeeia, effected by the eighth decennial revision,

1goo, Dﬂiciallfrum Sept. 1, 1905, compared with that ot 18go, and the Britsh
Pharmacopeeia 1898, post 8vo, zs. nett.

[Presented with eack copy of the “ Extra Pharmacopeeia.”
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WILLIAM MARTINDALE, r.c.s.
Late Examiner of the Pharmaceutical Sociely, &c.

1.
COCA, AND COCAINE: their History, Medical and Economic
Uses, and Medicinal Preparations. Fourth Edition, fcap. 8vo, 2s.

11

ANALYSES OF TWELVE THOUSAND PRESCRIPTIONS:

being Statistics of the Frequency of Use therein of all Official and Unofficial
Preparations. Fcap. 4to, 2s. 6d. neté.

MATERIA MEDICA LABELS.

Adapted for Public and Private Collections. Compiled from the British Pharma-
copeeia of 1898 and other sources. The Labels are arranged in Two Divi-
sions :—

Division IL.—Comprises Chemical Materia Medica, including Alcohols, Alka-
loids, Sugars, and Neutral Bodies.
Division IL.—Comprises, with few exceptions, Substances of Organized Struc-
ture, obtained from the Vegetable and Animal Kingdoms.
On gummed paper, 12s. 6d. neft.
*.* Specimens of the Labels, of which there are about 500, will be sent on application

C. W. MANSELL MOULLIN, M.p. OXON., F.R.C.5.

Surgeon to and Lecturer om Swurgery at the Lmbdo? Ijogﬂni; Examiner in Surgery ai the Unfversity of
xford, &,

L
INFLAMMATION OF THE BLADDER AND URINARY

Fever. 3vo, 58.

11
ENLARGEMENT OF THE PROSTATE: its Treatment and
Radical Cure. Third edition, with plates, 8vo, 6s. [ Fust published.

111,

SPRAINS; THEIR CONSEQUENCES AND TREATMENT.
Second Edition, crown 8vo, 4s. 6d.

GEORGE R. MURRATY, M.A, M.D. CAMB., F.R.C.P.

Heath Prefessor of Comparative Pathology in the University of Durham : Physician fo the Royal
Infirmary, Newcastle,

DISEASES OF THE THYROID GLAND. Part I, MYX®DEMA AND
CrETINISM. With 25 [llustrations, demy 8vo, 7s. 6d.

WILLIAM MURRAY, M.D., P.R.C.P. LOND.

=
ROUGH NOTES ON REMEDIES. Fourth Edition, with additional
Chapter on Rothbury as a Health Resort. Crown 8vo, 4s. netl.

I1.

ILLUSTRATIONS OF THE INDUCTIVE METHOD IN MEDI-
cine. Crown 8vo, 3s. 6d
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WILLIAM MURRELL, m.p., F.R.C.F.

Physician to, and Lecturer on Clinical Medicine and Foint Lecturer on the Principles and Practice of
Medicine at, the Westminster Hospital; Examiner in Materia Medica in the
University of Glasgow.

WHAT TO DO IN CASES OF POISONING. Ninth Edition,
royal 32mo, 3s. 6d.

GEORGE OLIVER, m.p. LOND., F.R.C.P. LOXD,
I

BLOOD-PRESSURE AND TISSUE-LYMPH CIRCULATION:
The Oliver-Sharpey Lectures, 1go4, with addenda. [Preparing.

II.

A CONTRIBUTION TO THE STUDY OF THE BLOOD AND
BLOOD-PRESSURE ; founded on Portions of the Croonian Lectures delivered
before the Royal College of Physicians, London, 18g6, with Considerable Exten-
sions. With Illustrations, demy 8vo, 7s. 6d.

111

HARROGATE AND ITS WATERS: Notes on the Climate of
Harrogate, and on the Chemistry of the Mineral Spring. With Map of the
Wells, crown 8vo, 2s, 6d.

. e Iv.

ON BEDSIDE URINE TESTING: a Clinical Guide to the
Observation of Urine in the course of Work. Fourth Edition, fcap. 8vo, 3s. 6d.

DR. A. ONODI.
Lecturer on Rhino-Larymgology in the University of Budapest.

THE ANATOMY OF THE NASAL CAVITY, AND ITS ACCES-
sory Sinuses. An Atlas for Practitioners and Students. Translated by St CLAIR
THomson, M.D. Lonp., F.R.C.S5. Exg., M.R.C.P. Loxp. With plates, small 4to,
bs. netf,

SAML. OSBORN, Fr.r.c.s.

Kwight of Grace of the Order of St. Fohn of Ferusalem; Lecturer and Examiner to the St. Fohn
Ambulance Association; Swrgeon to the Hospital for Women, Soho Square, &¢.

I

AMBULANCE LECTURES: FIRST AID TO THE INJURED.
Fourth Edition, with Illustrations, fcap. 8vo, 2s.

I:-i

AMBULANCE LECTURES: HOME NURSING AND HY-
giene. Third Edition, with Illustrations, fcap. 8vo, 2s. :
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WILLIAM OSLER, wM.D., F.R.C.P. LOND,, F.R.5.
Regius Professor of Medicine, University of Oxford; President of the Association of American Phy-
sicians ; late Professor of Medicine, Fohns Hophins Universily, and Physician-in-Chief
Fokns Hophins Hespital, Baltimore,

HEQUANIMITAS. With other Addresses to Medical Students,

Nurses, and Practitioners of Medicine, Third impression, post 8vo, 7s. 6d.

1I

ON CHOREA AND CHOREIFORM AFFECTIONS. Large 8vo, 5.

I11.

THE CEREBRAL PALSIES OF CHILDREN. A Clinical Study
from the Infirmary for Nervous Diseases, Philadelphia. Demy 8vo, 5s.

WILLIAM OSLER, m.p, F.R.S., F.R.C.P. LOND,
AND
THOMAS McCRAE, M.B. TOR., L.R.C.P. LOND.

Of the Fohns Hophins Hospital, Baltimore,

CANCER OF THE STOMACH; a Clinical Study. With Illustrations,
med. 8vo, 6s.

KURRE W. OSTROM.

Instructor in Massage and Swedish Movemenis in the Philadelphia Polyclinic and College for
Graduates in Medicine,

MASSAGE AND THE ORIGINAL SWEDISH MOVEMENTS;
their application to various diseases of the body. Sixth Edition, with 115
Illustrations, crown 8vo, 3s. 6d. meft. [Fust published.

CHARLES A. PARKER. r.r.c.5 EDIN
Assistant Surgeon to the Hospital for Diseases of the Throat, Golden Square, London.

POST-NASAL GROWTHS, Demy 8vo, 4s. 6d.

ROBERT W. PARKER.
Senior Surgeon to the East London Hospital for Children ; Surgeon fo the German Hospilal,

DIPHTHERIA: ITS NATURE AND TREA.THEHT,_ ‘EF’ITH
Special Reference to the Operation, After-Treatment, and Complications of
Tracheotomy. Third Edition, with Illustrations, 8vo, 6s.
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LOUIS PARKES, M.p., D.F.H. LOND. UNIV.

i 1 ; ftal Medical
tary Institute; Lecturer on Public Health at 5t George's Hospila
St gf&n:f‘;’ﬁmm: Qfficer of Health for Chelsea,

AND

HENRY R. KENWOOD, M.B, D.P.H, F.C.5.

g : ' . Hygiene
Fellow of the Royal Sanitary Institute and Member of the Board of Examiners ; Professor of
/ : a?m Public Health at University College, ondon, &c.

LTH. Second edit.,with 88 Illustrations,
EY:I}D:‘["-'EDI;E. ﬁfﬂ EORLEC BB [LEwis's PRACTICAL SERIES].

LOUIS PARKES, Mm.D., D.P.H. LOND. UNIV.

INFECTIOUS DISEASES, NOTIFICATION AND PREVEN-
tion. Fcap. 8vo, cloth, 2s. 0d.

LESLIE PHILLIPS, wm.D.
Surgeon to the Birmingham and Midland Skin and Lock Hospital.

MEDICATED BATHS IN THE TREATMENT OF SKIN DIS-

eases, Crown 8vo, 4s. 6d.

J. E. PLATT, M.s. LOND., F.R.C.S.
Honorary Surgeon to the Hulme Dispensary ; Surgical Officer to the Cancer Hospital, Manchester, &c.

A CONTRIBUTION TO THE SURGERY OF FRACTURES
and Dislocations of the Upper Extremity, based upon an analysis of about 700
Consecutive Cases observed at the Manchester Royal Infirmary. With Illus.-
trations, royal 8vo, 10s.

G. V. POORE, M., F.R.C.P.

Professor of Medical Furisprudence, University College; Assistant Physician to, and Physician in
charge of the Throat Department of, University College Hospital,

LECTURES ON THE PHYSICAL EXAMINATION OF THE
Mouth and Throat. With an Appendix of Cases. 8vo, 3s. 6d.

SIR RICHARD DOUGLAS POWELL, Bart., M.D. LOND., F.R.C.P,

Physician Extra-ordinary to His Majesty the King; Physician to the Middlesex Hospital ;
Consulting Physician to the Brompion Hospital, &c.

THE LUMLEIAN LECTURES ON THE PRINCIPLES WHICH
Govern Treatment in Diseases and Disorders of the Heart. With coloured
Diagrams, demy 8vo, 6s,

BY THE SAME AUTHOR

DISEASES OF THE LUNGS AND PLEURZA, INCLUDING

Consumption. Fourth Edition, with coloured plates and wood engravings,
Bvo, 18s,



Catalogue of Works Published by H, K, Lewis, 21

TABLE OF PHYSICAL EXAMINATION OF THE LUNGS:
with Note on International Nomenclature of Physical Signs (reprinted from
Sir R. D. PoweLL's “ Diseases of the Lungs”). On one sheet, 6d.

D'ARCY POWER, M.A, M.B. 0XON., F.R.C.5. ENG.

Swgenn te 5t. Bartholomew's Hospital; Sewior Snrﬁ:‘mﬂ to the Vicloria Hospilal for Chilidven,
helsea; Examiner in the University of Durkam ; Member of the Conjoint Examining Board
of the Royal College of Physicians (Lond.) and of Surgeons (Eng.).

THE SURGICAL DISEASES OF CHILDREN AND THEIR
Treatment by Modern Methods. With Illustrations, crown 8vo, 1os. 6d.
[Lewis's PracTicAL SERIES].

URBAN PRITCHARD, M.p. EDIN,, F.R.C.5. ENG.

Professor of Awral Surgery at King's College, London ; Awral Surgeon lo King's Collepe Hospital ;
Senior Surgeon to the Rnyjni Ear Hﬂ-spﬁal, € 4

HANDBOOK OF DISEASES OF THE EAR FOR THE USE
of Students and Practitioners. Fourth Edition, with Illustrations, crown 8vo.

[LEwis's PracTiCcAL SERIES].

[In preparation.

DR. THEODOR PUSCHMANN.
Public Professor in Ordinary at the University of Fienna,

A HISTORY OF MEDICAL EDUCATION FROM THE MOST
Remote to the Most Recent Times. Translated and edited by Evan H. Harg,
M.A. Oxon., F.R.C.S. Exg., L.5.A. Demy 8vo, 21s.

C. H. RALFE, M.A., M.D, CANTAB., F.R.C.P. LOND.

Assistant Physician to the London Hospital ; Examiner in Medicine to the University of
Durham, &c., &e.

A PRACTICAL TREATISE ON DISEASES OF THE KID-
neys and Urinary Derangements. With Illustrations, crown 8vo, 1os. 6d.
[Lewis's PRACTICAL SERIES].

LOUIS BATHE RAWLING, M.B., B.C. (CANT.), F.R.C.8. (ENG.).

i con, Semior Demonsivator af Anatomy, and Demonusirator o Practical Surgery, St
du*ﬂ:ﬁhfi:;ﬁwﬁ Hospital ; Assistant Surgeon to the German Hospital, Dalstow ; late Hunterian
Professor, Royal College of Surgeons, England,

DMARKS AND SURFACE MARKINGS OF THE HUMAN
m%ﬂdy. Second Edition, demy 8vo, 25 plates (3 in colour) 5s. nett. [ Fust published.
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F. R. COWPER REED, M., F.G.s.
[See Cambridge Geological Series, page 6.

H. A. REEVES, F.rR.C.5. EDIN.

Semior Assistant Swrgeon and Teacher of Prachical Sur ﬂ_}l ar the London Hospital;
Surgeon fo the Royal Orthopadic Hospital

BODILY DEFORMITIES AND THEIR TREATMENT: A
Handbook of Practical Orthopadics. With Illustrations, crown 8vo, 8s. 6d.
[LEwis's PracTiCAL SERIES].

A, B. RENDLE, Mm.A. (CANTAB.), B.sc. (LOND.).
[See Cambridge Biological Series, page 5.

SIDNEY H. REYNOLDS, M.
[See Cambridge Biological Series, page 5.

SAMUEL RIDEAL, p.sc. LOND., F.I.C., F.C.5.
Fellow of University College, London
L
PRACTICAL ORGANIC CHEMISTRY; The Detection and
Properties of some of the more important Organic Compounds, Second edition,
12mo, 2s. 6d.

PRACTICAL CHEMISTRY FDE MEDICAL STUDENTS, re-

quired at the First Examination of the Conjoint Examining Board in England
Feap 8vo, 2s.

J. JAMES RIDGE, M.,
Medical Officer of Health, Enfield,
ALCOHOL AND PUBLIC HEALTH. Second Edition, crown 8vo, 28,

W. RIDGEWAY, u.a., &c.
[See Cambridge Biological Series, page s.

E. A. RIDSDALE.
Associale of the Royal School of Mines.

COSMIC EVOLUTION ; being Speculations on the Origin of our

Environment. Fcap. 8vo, 35
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SYDNEY RINGER, m.D., F.R.S.
Holme Professor of Clinical Medicine in Universify College; Physician to University College Hospital,
AHD
HARRINGTON SAINSBURY, M.p, F.R.C.P.

Fhysiciam to the Royal Free Hospital and the City of London Hospital for Diseases of the Chasd,
Ficloria FPark.

A HANDBOOK OF THERAPEUTICS. Thirteenth Editlun, thoroughly

revised, 8vo, 16s,

SYDNEY RINGER, M.p, F.RsS.

ON THE TEMPERATURE OF THE BODY AS A MEANS
of Diagnosis and Prognosis in Phthisis. Second Edition, small 8vo, 2s. 6d.

FREDERICK T. ROBERTS, M.p., B.5C., F.R.C.P,

Fellow of University College; Emeritus Professor of Medicine and Clinical Medicine at University
College; Consulling Physician to Unwmuj Cd”ﬂg Hospatal ; Consulting Physician to Brompion

Comsumption Hospital, &e.
THE THEORY AND PRACTICE OF MEDICINE. Tenth Edition,
with Illustrations, 2 vols., large 8vo, 26s. neft, [ Fust published.

R. LAWTON ROBERTS, M.D. LOND., D.P.H. CAMB., M.R.C.5. ENG.

Honorary Life Member of, and Lecturer and Examiner to, the St Fohn Ambulance Association ;
F.P. for County afﬂmm

I.
ILLUSTRATED LECTURES ON AMBULANCE WORE.
Fifth Edition, copiously Illustrated, crown 8vo, 2s. 6d.
11,

ILLUSTRATED LECTURES ON HURSIITG AND HYGIENE.

Third Edition, with Illustrations, crown 8vo, 2s. 6d.

H. D. ROLLESTON, M.D., F.R.C.P.
[See Cambridge Biological Series, page 5.

WILLIAM ROSE, M.B., B.S. LOND., F.R.C.S.
Professor of Surgery in King's College, London, and Surgeon bo King's F.‘a.il'dg': Hospital,

HARELIP AND CLEFT PALATE, With Illustrations, demy 8vo, 6s.
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JUKES DE STYRAP, MkR.CPIL, ETC

Physician-Extraordinary, late Physician in Ordinary, fo the Salop Infirmary ; Consultimg Physician
to the South Salop and Montgomeryshire Infirmaries, etc.

&

THE YOUNG PRACTITIONER: WITH PE:A.GTIG.&.L HINTS
and Instructive Suggestions, as Subsidiary Aids, for his Guidance on Entering
into Private Practice. Demy 8vo, 7s. 6d. netf.

II.
A CODE OF MEDICAL ETHICS: WITH GENERAL AND
Special Rules for the Guidance of the Faculty and the Public in the Complex
Relations of Professional Life. Fourth Edition, demy 8vo, 3s. 6d. neft.

Il

MEDICO-CHIRURGICAL TARIFFS. Fifth Edition, revised and en-

larged, fcap. 4to, 2s. nett,
Iv.

THE YOUNG PRACTITIONER: HIS CODE AND TARIFF.

Being the above three works in one volume. Demy 8vo, 10s. 6d. neft.

C. W. SUCKLING, M.D.LOND., M.R.C.P.

Professor of Materia Medica and Therapeutics al the Queen's College, Physician to the Queen's
Hospital, Birmingham, eic.
I

MOVABLE KIDNEY: A CAUSE OF INSANITY, HEADACHE,
Neurasthenia, Insomnia, Mental Failure, and other Disorders of the Nervous
System. A cause also of Dilatation of the Stomach. With Illustrations in Half-
Tone, &c., demy 8vo, cloth, 10s. 6d. net.

II.

ON THE DIAGNOSIS OF DISEASES OF THE BRAIN

Spinal Cord, and Nerves. With Illustrations, crown 8vo, 8s. 6d.

ON THE TREATMENT OF DISEASES OF THE NERVOUS
System. Crown 8vo, 7s. 6d.

4. BLAND-SUTTON, F.r.C.S.

Assistant Surgeon to the Middlesex Hospital; Examiner in Anatomy for the Fellowship to the Royal
College of Surgeons, England.

LIGAMENTS: THEIR NATURE AND MORPHOLOGY.

Third Edition, with numerous Illustrations, post 8vo, 4s. 6d.

HENRY R. SWANZY, AM., M.B.,, F.R.C.5.1.

Surgeon lo the Royval Victoria Eye and Ear Hu-ipi'i'n.i, and Ophthalmic Surgeon fo the Adelaide
Hospital, Dublin; Ex-President of the Ophthalmological Society of the United Kingdom,

A HANDBOOK OF THE DISEASES OF THE EYE AND
their Treatment. Eighth Edition, illustrated with 168 wood-engravings, colour
tests, &c., small 8vo, 128, 6d.
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A. DUNBAR WALKER, M.p., C.M.

THE PARENT'S MEDICAL NOTE BOOK. Oblong post 8vo,
cloth, 1s. 6d.

E. W. AINLEY WALKER, M., D.M. (0X0N.).

Fellow and Praelector of University College, Oxford ; Late Gordon Lecturer in Experimenital Pathology
at Guy's Hospital ; formerly Radcliffe Travelling Fellow in the University of Oxford, &e.

THE GENERAL PATHOLOGY OF INFLAMMATION, IN-
fection, and Fever, being the Gordon Lectures for rgoz. Crown 8vo, 4s. 6d. netf.

H. MARSHALL WARD, sc.p., F.R.S5.
[See Cambridge Biological Series, page 5.

W. WYNN WESTCOTT, wM.B.
H.M."s Coroner for Novrth-East London,

SUICIDE; its History, Literature, Jurisprudence, and Preven-
tion. Crown 8vo, bs.

FRANK J. WETHERED, m.p.

Medical Registrar to the Middlesex Hospital, and Demonstrator of Praclical Medicine in the Middlesex
Hospital Medical School ; late A:m:;nl Phys:’:ia; to the City of London Chest Hospital,
tctoria Parg.

MEDICAL MICROSCOPY. A Guide to the Use of the Micro-

scope in Medical Practice. With Illustrations, crown 8vo, gs.
[Lewis's PracTICAL SERIES].

W. C. D. WHETHAM, M.
[See Cambridge Physical Series, page 6.

L. R. WILBERFORCE, M.a.
AND
T. C. FITZPATRICK, Ma.

Demonsirators al the Cavendish Laboratory, Cambridee,
A LABORATORY NOTE-BOOK OF ELEMENTARY PRAC-

tical Physics. 1. MecHanics Axp Hvyprostatics. II. HEaT AND OpTics,
I1I. MaGNETISM AND ELECTRICITY. Quarto, paper covers, 1s. each.
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HENRY WOODS, B.A., F.G.5.
[See Cambridge Biological Series, page 5.

A. 5. WOODWARD, M.A.
[See Cambridge Biological Series, page 5.

Lewis’s Diet Charts.
Price 5s. per packet of 100 charte (assorted) post free.

A suggestive set of Diet Tables for the use of Physicians, for handing to patients after consultation,
modified to suit individual requirements, for Albuminuria, Anmmia and Debility, Constipation,
Diabetes, Diarrheea, Dyspepsia, Eczema, Fevers, Gall Stones, Gout and Gravel, Heart Disease
{chronic), Nervous Diseases, Obesity, Phthisis, Rheumatism {chronic), and Blank Chart for other

diseases.
A special leaflet on the Diet and Management of Infants is sold separately, price
7s. 6d. per 100, or 15. per dozen, post free.

Lewis’s Handy Temperature Chart. ,
25s. per 1000, 145. per 500, 3s. 6d. per 100, 25. per 50, Is. per 2o, carriage free.
Arranged for three weeks, and specially ruled on back for recording observations on Urine,

Lewis’s Four-Hour Temperature Chart.
258. per 1000, 145. per 500, 3s. 6d. per 100, 25. per 50, Is. per 20, carriage free.

This form has been drawn up to meet the requirements of a chart on which the temperature and
ather observations can be recorded at intervals of four hours. They will be found most convenient
in hospital and private practice. Each chart will last a week.

Lewis’s Blood Pressure and Pulse Chart.

258. per I000; I48. per 500; 3s. 6d. per 100; 2s5. per 50; IS. per 20, carriage free.

Lewis’s Heematological Chart.
A new Chart designed for use in Clinical Research, by E. R. Turrton, M.D.
508. per 1000, 288. per 500, I58. per 250, 7s. per I0o, or I1s. per dozen, carriage
free. .

Clinical Chart for Temperature Observations, ete.
Arranged by W. RicpeN, M.R.C.8. s50s. per 1000, 28s. per 500, 158. per 250,
78. per 100, or 1s. per dozen, carriage free.

Each Chart is arran for four weeks, and is ruled at the back for making notes of Cases. They
are convenient in size, and are suitable both for hospital and private practice.

Lewis’s Nursing Chart.
258. per 1000, 148. per 500, 35. 6d. per 100, 2s. per 50, or 1s. per 20, post free,

This Chart afford« a ready method of recording the progress of the case from day to day,
Printed on both sides.

*." Boards to hold any of the above Charts, price 1s.
Lewis’s Clinical Chart, specially designed for use with the Visiting

List. This Temperature Chart is arranged for four weeks and measures 6 X 3
inches. 20s. per 1000, 118. 6d. per 500, 2s. 6d. per 100, 6d. per dozen, post free.

Chart for Recording the Examination of Urine.
405. PEr 1000 ; 255, Per 500; I155. per 250; 7s. 6d. per 100; 1s. per 10.
This Chart is designed for the use of Medical Men, Analysts, and others making examinations

of the Urine of patients and affords a very ready and convenient method of recording the results of the
examination.
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LEWIS’S PRACTICAL SERIES.

Under this title a Series of Monographs is published, embracing the various branches of Medicine
and Surgery. The wolumes are written by well known H-uspual P%hysmlans and Surgeons, recognised
as authorities in the subjects of which they treat. The works are of 8 THOROUGHLY PRACTICAL nature,
calculated to meet the requirements of the practitioner and student and to present the most recent
information in a compact form.

A HANDBOOK OF BACTERIOLOGICAL DIAGNOSIS FOR PRACTITIONERS
{including Instructions for the Clinical Examination of the Blood). By W. D'ESTE EMERY,
M.D., B.5c. Lond., Assistant Bacteriologist to the Laboratories of the Royal Colleges of I’h}::cmni
and Surg!um. Lundun &c. With 2 Coloured Plates and 33 Illustrations, crown Svo, gs. 6d.

DISEASES OF THE NERYOUS SYSTEM: A Handbook for Students and
Practitioners, By CHARLES E. BEEVOR, M.D., Loun., F.R.C.P., Physician to the National
Hospital for the F“""*“‘.';L:fd and Epileptic, the Great Northern Central Hospital, and the National
Orthopedic Hospital ith Illustrations, crown 8vo, 1os. 6d,

THE TREATMENT OF PULMONARY CONSUMPTION. By VINCENT D, HARRIS,
M.D. Lowp,, F.R.C.P., t"hd-'sici:m to the City of London Hospital for Disenses of the Chest,
Victoria Park, &c.,and E. CLIFFORD BEALE, M.A., M.B. Caxtan., F.R.C.P., Physician to the
City of London Hoapital for Diseases of the Chest, Victoria Park, &c. Crown 8vo, 1os. 6d.

THE SURGICAL DISEASES OF CHILDREN AND THEIR TREATMENT BY
Modern Methods. By D'ARCY POWER, M.A., M.B. Oxon.,, F.R.C.5. Eng., Surgeon to 5t
Bartholomew's Hospital, &c. With Illustrations, crown #vo, 108. 6d.

DISEASES OF THE NOSE AND THROAT. By F.de HAVILLAND HALL, M.D.,
F.R.C.P. Lond, Physician to the Westminster Hospital, and HERBERT TILLEY, M.D.,
B.S. Lond., F.R.C.5. 'ng.,Surﬁtnn to the Throat Hospital, Golden Square, &c. Second edition,
with two coloured plates and 8o illustrations, crown Bvo, 108. 6d.

PUBLIC HEALTH LABORATORY WORK. By HENRY E. KENWOOD, M.B.,
D.P.H., F.C.5., Professor of Hygiene and Public Health, University College, &c. Third Edition.
{Part VII. contributed by W. G. SAVAGE, M. D., &c.). With Illustrations, cr. Bvo, ros. 6d.

MEDICAL MICROSCOPY: A Guide to the use of the Microscope in Medical
Practice. By FRANK |. WETHERED, M.D., M.R.C.F., Demonstrator of Practical Medicine
in the Middlesex Hospital Medical School, &c. With lllustrations, crown Svo, Gs.

MEDICAL ELECTRICITY: A Practical Handbook for Students and Prac-
titioners. By H. LEWIS JONES, M.A.,, M.D., F.R.C.P. Fourth edition, with 168 lllustrations,
demy 8vo, 125, 6d. meft.

-

HYGIENE AND PUBLIC HEALTH. By LOUIS PARKES, M.D,, D.P.H. Loxp. Usiv,,
Fellow of the Royal Sanitary Institute, and HENRY R. KENWDDD H B, D.P.H., F.C.5,.
Professor of Hygiene and Public Health, University College. Second Eﬁ'hm, with 88 Illustra-
tions, cr. 8vo, 128,

MANUAL OF OPHTHALMIC PRACTICE. By C. HIGGENS, F.R.C.5,, Ophthalmic

Surgeon to Guy's Hospital; Lecturer on &phtha’lmulng}r at Guy's Hﬂlpltl] Medical School,

, Second Edition, revised and edited by A. . DRMOND, F.R.C.5.E., &c. With llll.lltrll.tlul'll,
cr. Bvo, 75 6d.

A PMHTIG!L TEXTBEOOK OF THE DISEASES OF WOMEN. By ARTHUR
H. LEWERS, M.D. Lond., F.R.C.P. Lond., Senior Obstetric Physician to the London
Hmp’;u.l ste. Sixth Edition, with Illua.tra.tmna crown Bvo, 10s. 6d.

ANAESTHETICS: Their Uses and Administration. By DUDLEY W. BUXTON,
M.D., B.S.,, M.R.C.P., Administrator of Anmsthetics and Lecturer in University College Hos:
pital, &c. Fourth Edition, with Illustrations, crown 8vo. [Neariy ready.

ON FEVERS: Their History, Etiolo I.?n s, Prognosis, and Treatment.
By ALEXANDER CﬂLLlE,rﬁ,D. hberg’u R llluut:atud with doluured Plates, crown

vo, Ba. 6d

HANDEOOHK OF DISEASES OF THE EAR: For the Usae of Students and
Practitioners. By URBAN PRITCHAED, M.D. Edin., F.R.C.5. Eng., Professor of Aural
Surgery at King's College, London. Fourth Edition, with Illustrations, crown 8vo. [In preparation.

A PRACTICAL TREATISE ON DISEASES OF THE KIDNEYS AND
Urinary Derangements. By C, H. RALFE, M.A,, M.D., F.R.C.P., Assistant Physician to the
London Hospital, &c. With Illustrations, cr. 8vo, 1os. Gd.

DENTAL SURCERY FOR MEDICAL PRACTITIONERS AND STUDENTS
of Medicine. By ASHLEY W. BARRETT, M.B. Lond., M.R.C.5., L.D.5,, Consulting Dental
Surgeon to the London Hospital. Fourth edition, with Illustrations, cr. 8vo, 35. 6d.

PRACTICAL DEFORMITIES AND THEIR TREATMENT. A Handbook of
Practical Orthopmedics. By H. A. REEVES, F.R.C.5. Edin,, Senior Assistant Surgeon at the
London Hnspih.f ete. With Illustrations, cr. Ern. 8s. 6d.


















