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"THE MODERN PHYSICIAN

SECTION 1
THE CHEMICAL COMPOSITION OF THE BODY

Ix the previous volume of this work reference was made to the
general build which the body of man exhibits. It was then shown
that the bodies of nll Vertebrated or *backboned” animals are
constructed on one and the same plan.  This plan practically exhibits
o double tube arrangement. The upper tube, or that of the back
(Fig. 1), contains the nervous system (b), sud is represented by the
skull and spine (@). The lower tube includes the rest of the body,
being bounded below by the ribs and by the walls of the abdomen.
This second tube contains, first, a portion of the nervoms system,
known as the “Sym-
pathetic” (f}; below P
it, and in the middle
of the tube, lies the
digestive system (e},
whilst below this latter,
in turn, and therefore
nearest  the ground s, Sx.—mn of the Vertebrata Body, s?m;ing Spine (1), Nesvons

3 1 P
when the snimal walks, S SRR 2 Sun 0

is the heart ge). This
disposition of organs and parts is universal throughout the back-
boned type of animals, and man agrees with all other Vertebrated
animals on the general plan on which his body is constructed.
Organic and Inorganic Chemistry.—It is necessary, however,
to dive a little more deeply into the constitution of the body in order
to obtain an adequate idea of its construction. There are two phases
of our bodily build which demand attention in order that our vital
funetions may be the more casily comprehended. The first of these
aspects includes the examination of the Chemical Composition of the
body, whilst the sccond aspect has refe to its Aieroscop
Structure or Histology, as this latter branch of sclence is termef

a /7 -
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2 The Modern Physician -

Most readers are aware of the fact thab Chemistry is the s
which deals with the ultimate composition of matter, analysin
the different kinds and forms of matter into their ultimate elen
We may familiarly illustrate this statement by the example ¢
air we breathe or the food we consume. Chemistry in such ¢
supplies us with the definite knowledge of the composition of
substance. There is, however, a special department of chen
which applies itself to the examination of the composition of .
bodies; that is to say, to the nature of the tissues of animal:
plants. This braneh of the science is termed Organic Chen
1t is so named in opposition to that branch of the science which
with the composition of nondiving substances, this latter ¢
being known as that of Inorganic Chemistry.

It need hardly be said that the examination of living 1t
constitutes n much more complex matter than the analysis of
living materials. Yet the science of the chemist has been
than adequate to the demonstration of certain very important
recarding living bodies, such as lead us to a definite knowled
the manner in which their functions are performed.

The Chemistry of the Body.—Dealing first of all wit
composition of the human body at large, we find it to consist
certain number of “ elements,” all of whieh, it should be noted,
in the world around us. This last is an important and inter
fact, for it teaches us thaf, in so far as the chemical groundw
our frames is concerned, there is no clement found in our 1
which does not exist as part and parcel of the material un
around ws. A parallel instance may be found in the en
astronomy, seeing that the astronomer, by the aid of the spectro.
:(x)rgqgg;ir:g the light of the sun and stars, shows us that a simi
of composition can be demonstrated to exist in our own plane
in “other worlds than ours.” Regarded from a broad point of
}t}:}ebm;f{gr&ct.‘liz ?11102?11031‘ cl?mposition, not merely of our own 1
Tomonai rqc cy inhabit and of the external universe as
demonst an entire unity which is as remarkable as
mtc;e:tmg} to contbomp}ntc.

n o human body we find that about 30 per ‘
of solid matters and 60 per cent. of water. oThiIs?efncctmﬁoucec
S{thr.cme importance, because, apart from the demonstration the
bodies are composed of water to the extent of two-thirds or th
}{j«‘ fﬁSO tct;chc.s us the great importance of water as a food.
c;ﬁ“g?ﬁ ;C“c {}(‘;g nt!]m'cr.sal_ distribution of water in every tissu
a1 csce:x.ﬁal - 3; oi)‘at 1t 1s 1mperatively and constantly demand

: ot our food-supply. We also pote in this fa



The Body’s Composition 8

explanation of the greater pangs we suffer when deprived of water,
as compared with those experienced from the lack of solid food
Hunger, in otker words, is a condition which tends, at first at least,
to affect the stomach alone; whereas in the case of the person
deprived of water, every cell of his body may be said to be crying
aloud for a supply of this neeessary constituent of the food.

Our Solids.—The solid matters of our bodies may be divided
into two classes. The first class includes substances which are also
found in the outside world, and which may be called Jnorganic in
nature. The sceond class of substances found in the body includes
materials peculiar to living beings. Hence these latter are termed
Organic in nature. At the same time it must be noted that the
“clements” which unite to compose both groups of materials are all
found in the world around us. It is really the speeial mode in which
certain ““clements” are combined, that constitutes the difference
between the Organic (or living) and Inorganic (or non-living)
constituents of our frames.

Our “Elements—An “element,” chemically regarded, is
any substance which cannot by analysis be split up or decomposed
into two or more different substances. A *compound,” on the other
hand, is a substance built up, or composed of two or more elements.
Thus Hydrogen is an element, as also is Ozygen. If the two be
united in certain proportions we find water to be formed, the chemist
denoting this compound in his own way by the symbol H,0, thus
implying that water is composed of two parts of Hydrogen and one
of Ozxygen. Similarly, common salt is a compound to which the
chemical name of Chloride of Sodium is given, and if this substance
be analysed it.is found to consist of two elements, one known as
Chlorine and the other as Sodium. The “eclements” fourd in the
human body consist of Ozygen, Hydrogen, Nitrogen, Carbon,
Sodium, Potassium, Magnesium, tum, Lime 51{',‘ )
Fluorine, Chlorine, Iron, Iodine, Suicon, Sulphur, Phosphorus,
with traces of Manganese, Copper, Lead, and in some cases even of
Arsenic. These elements may be regarded as the chemieal bricks of
which the body is built up, but it should be noted that very few
of them exist in the body as “elements.” On the contrary, they are
found to be represented mostly in the shape of ¢ compounds,” two or
more of them uniting to form the latter bodies. We, however, find
Ozxygen existing in & free state, that is, by itself in the blood
Nitrogen is a gas which also occurs under like conditions. The
compounds formed by the union of these elements, as we have secn.
are classified into Jnorganic and Organic substances, Esamples ot
the inorganic vompounds occurring in the outer world, as well as in
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our own bodies, arc found in such substances as Water and the
Chlorides of Sodium (common salt), Potassium, AMagnesium, and
Ammonium. Phosphates exist in the shape of these compounds of
Lime, Sodium, Magnesium, and Potassium. Ca?'_bonates are repre-
conted by thote of Lime and Sodivm. In addition we find in the
body Sulphates of Potassium and of Sodium; whilst Fluoride of Lime
is also to be reckoned with as a bodily constituent, although present
in mere traces. In the gastric juice which the stomach throws out
upon the food we also find a common acid known as @ Hydrochlorie
Acid” 1% is known familiarly in ordinary life as « Spirits of Salt.”
Inorganic Compounds.—The distribution of the compounds of
“ Inorganic” vature found in the body is of a very varied character.
Thus phosphate of lime constitutes, as described in the section on
the skeleton (vol. 1), the great bulk of our bones and of our tecth.
The wide distribution of water in cvery tissue of the body has
already been indicated. The compounds of potassium and sodium
exist In the blood as part of its normal composition, and in this fluid
also, we fiud iron giving the red colour to the blood. The practice of
civing iron as a blood tonic is founded upon the knowledge of the
fact that this clement forms an essential part of the vital flaid.
Common salt (chloride of sodium) is another example of a widely
distributed inorganic compound in our bodies, seeing that it occurs
in well-nigh every fluid of the body from the blood to the tears, and
from the gastric juice of the stomach to the urine and perspiration.
Organic Compounds.—The Organic compounds of the body
we have seen to be those which are peculiar to living beings. They
represent, as it were, the special work of life as a chemical builder
but the materials used N RN : -
NN materials used are the same as these which nature employs
i St SRR 5 the il mote
theit smeoifia ol 1 uch imparts to the organic compounds
peatiic characters,  Briefly detailed, the organic compounds

fg‘*{?;:d . our bodigs are divided inte those known as Nitrogenous,
roTuoLs, or Proteid substances, and not those termed Non-
vitrogenous,  The “elements” Tner § ves
mitrosenons its ™ entering into the composition of the
z 5 compounds are carbon, hydrogen, oxyncn, and nilrogen,

:ﬁx}}}x}tr:n:if of sulphur and phosphorvs. Tt may be said that such
f;_;éé‘,m‘;’;-:?}:igsif}t the wost vital or typically iving parts of our
frames, “t‘i;cr\ m, or the “matter of life” jtself, is a “nitrogenous”
ok nkr‘\;}‘;‘g:!:o z:e‘ suc;h bodies as egg-albumen {or white of eag),
Moa Togenaus t“ie‘ r;:; ?f‘nrgsclc (inyostn), the serum-albumen of
b o o hi‘;c:-““‘ Iohthe bload, this latter compound being
bl when th 4 clots or coagulates.  Other examples of

Senous compounds are found in the casein or “eurd” of milk,

s
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which bulks largely in the manufacture of cheese, in gluten found in
flour and other vegetable products, and in the nitrogenous substance
of peas, beans, lentils, known as legumen. It is this latter substance
which renders these Iatter vegetables highly nutritious articles
of food. In addition to these bodies, certain other nitrogenous
compounds are found in the body, and are exemplified by gelatin,
occurring in hoofs, horns, and bones, and by chondrin obtained from
gristle or cartilage.

Fats, Starches, and Sugars.—The second class of * Organic
compounds” found in the body is represented by fats and oils.
These bodies represent the non-nitrogenous class, because, composed
of carbon, hydrogen, and oxggen, they exhibit a want of nitrogen.
Different kinds of fats are to be enumerated in our bodily composition.
"Thus, stearin found in tallow candles, olein obtained from olive oil, and
palmatin are the chief ingredients in the fat of the body. Fat itself
forms an important tissne. It is found in the body as a layer, which,
being of non-conducting character, tends to preserve our bodily heat ;
whilst it may also be described as constituting a packing for various
organs. The eyeball, for instance, rests on s cushion of this sub-
stance.

The second class of “non-nitrogenous” compounds is represented
by starches and sugars, which are really very nearly allied in com-

osition. Like the fats, they consist of carbon, nitrogen, and oxygen,
ut contain less carbon than fatty materials. In the starches and
sugars the hydrogen and oxygen exist in the proportions represented in
water. Whilst & large amount of starch and of sugar is consumed as
food, very little of these substances is found stored in the body, but
we find a form of starch called glycogen stored in the liver, whilst
grape sugar occurs in the blood, muscle sugar (also called inosite) in
muscle, and sugar of milk: or lactose in that fluid.
Summary.—Summing up the general features included in
" the consideration of the chemical constitution of the body, we may
say that it consists primarily of two great classes of substances, of
which water and mineral matters represent the inorganic constituents,
whilst nitrozenons substances and the non-nitrogenous starches,
sugars, and fats represent the organic matters, these last being found
in living beings only. The percentages of the various substances
going to build up a human body may be stated as follows: Water,
61.0 per cent. ; minerals, 35.5; nitrogenous or proteid matters, 18.0:
starches and sugars, o.1; and fats, 15.4.
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THE BODY'S MICROSCOPIC STRUCTURZE

While the chemist has demonstrated for us in an interesting
fashion the composition of our frames, viewed from a standpoint
which teaches us the nature of the substances whereof our body is
built up, the microscopist deals with the nature of our E?dll.y com-
position from a different, but equally important aspect. Viewing the
body as a living machine, it becomes necessary to understand the
manner in which such a complex organism performs the many duties
included in the discharge of vital actions.

Cells and Fibres.—The science of Ifistology is that which
secks to investigate the ultimate machinery of the body and the
material composition of the tissues of which it consists. It is not
sufficient for the purpose of the physiologist or medical man that the
body should be regarded merely as a collection of organs, cach
devoted to the performance of a special work or duty. By aid of the
microscope we have been enabled to peer into the inner working of
animals and plants, and to gain a knowledge of the manner in which
their organs arce enabled to perform the often complicated duties which
represent in their totality the act of living. Viewed thus by the
microscopist, the body may be said to be built up of two sets of
clements or structures. These are cells and fibres. As, however, the
whole body originates out of a single *“cell,” and as in its carlier
stages it consists of cells alone (fibres being ultimately formed from
cells), we can realise the high importance of the “cell,” so to speak,
as the structural unit of the whole frame. We may assume’ that
the elc‘mcnt known as n “cell” represents the foundation not merely
of man's body, but of the bodies of all other living things. The lowest
animals and plants cach consist of a single “ cell,” which is capable of
feeding, moving, and reproducing its like as perfectly in its own way
ui;rdo the higher animals and plants. Thus, as an Amaba and an
ollied Animalewle (Fig. 2), each represents a living “cell” which

L*;rlrxfgq OHI witt)hin the limits of its own microscopic body all the duties
ol lie.  ln the same way a yeast plant represents in itself one cell
giving nise through its vital . g e

actions, when placed in a solution of
sugar, to the &)_henomenn of fermentation, g
The Bodily Country.—The most interesting, and at the same

31.1;1;; jh(i m?stf satisfactory, fashion of dealing with the microscopic
.it‘xf"x{}:fb 0 ft.h? body is that of comparing it to a country, the
mit;h)thld?b ‘01 which are grouped together in colonies. Each colony

e - o ye e
pieht )co; c\)n ’tg represent a group of individuals, the separate units
t BY beng represented by its “eclls” A colony of cells
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forming en organ of the frame, discharges its own special deifes
in the way of bodily work. A farther view of the constitntion of
the body, regarded from the microscopizal standpoint, would, how-
ever, teach us that, as in 2 country, all the individuals ere rot of
equal rank and importance, so
in our bodily territory the
cells exkibit anzlogous differ-
ences and variations,

The Bodily Popula-
tion.—Thus eells which form
the upper layer of the skin
(Fiz. 3, 1¢) are, for emmgl‘e,
of muekh less importance than
the cells forming the urder
layer (b), and these latter in
tumLm of less value, 0 It];)

:, than, =ay, the ce
:’g:x‘:d in the Ih):e: or those
oceupied in the manefaeture

P Vi zd, 52 Lnofn (G carsEell s Lo
of the gastric juice of tke Al et ot o o o o B Lyl

. s - am Tt
gtomach, Agin, az in = Ting e 2 S22l

country, we have 2 govern-

ing body, represented, say, by its Parlizment, presumatly compace
of the best minds of the nation, so in cur frames we fird certain
cells elevated to the position of controlling the interestz of the
whole cconomy. Sock cell: exe termed nerve cells, thess repre-
senting the hickest de-
velopment of o cell
- constitution. We may,

KOl o o -
WLy ,:‘,;,j,',"; Eowever, go fartber, 2zd
- ¢ if we zarume that tke
Cebipet represents, ir
turn, the eszence of the
i 3~-Rpishalal Cale pbawing Lemsrenent of Cels e ek s wisdom of the roverning
Lagurad the S Lot el o
131 e ey for & B (1] weich ghv ariiy &5 the Toper LY we 27 o
Biger of eal's (. Theo Lt am onst off and rmemadfmmr  peztain eellz of oor brsin

Erfcw, Iz 2 tea enfls gre cf d¥armm? typemd fx t5s Buulr, PRy £ .t
s52 ¢ toa pyer celL the Bizfest type of the
izdf7idual ontr, repre-

="

genting tke essence of our perzonality. .

y
The Tmpostance of Cells—From wkat bas just been i, 12/
eenclorion may ensily be dmwn that the whole K and o 7 -
boman body iz represented by the 1if2 azd wok of jex o2'F
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vital action is carried out through the agency of ‘these }Illcroscolizc
units, which, it must be noted, are essentially living things, Like
the ordinary population of a
country, many of them die off
to be replaced by others. The
cells thus reflect, in their life-
history, that of the body at
large. Viewing them as the
body’s workmen, we thus dis-
cover that the cells of the
liver, for example, are engaged
in the manufacture of bile, and
in the other duties which that
organ discharges. The cells
Chanmes fa ite Shinpe, n,.'l‘wo\\‘}_)itu Corpuscles; Of the S&Ii\'ﬂl‘y glands are
e e T T i iy engaged in the work of manu.
invested the Germ, facturing  saliva, or the
“water” of the mouth—the

blaod in cach case forming the raw material ou of which each group
of cells is capable, in a very wonderful fashion, of claborating the
specinl products of the organ'to which they belong. The cells of the
glands of the stomach are similarly makers of gastric juice, just as
those of the pancrens or * sweetbread ¥ ’
manufacture Lhe partienlar seceretion of
that gland which is poured upon the food, &
Other colls existing in the blood (Fig. 4)
as already  deseribed (vol. i p- 02)? dis. ¢
charge duties of an important nature com- |
parable to the action of g sanitary police
force, in that they are capable of attacking

Fro. 4.~4, A White Coarpusele moving abont {hrough

and destroving disease germs which may
Rain admittance to onr bodies, Again, ™
other eells, such as those of the gkin angd of St

;znxf(_:le, asstst in fo.rmmg the tissues of the
oy, In the living bone (vol 1.
we find spevial colls which are

V16 carls H i
devated to the work of bone-formation, hut ~ Direstity Spliero of Cell,
are alza responsible for the repair of hone-

Miuries | Theagpe ic h
f.:_}::‘(:.w. f-lﬁl{’.‘in}' rising n}')ove these ordinary body cells in import-
.‘1..),2':.«. ine ;w;rve cells, Tepresenting, as we have seen, the con
oRing units of the oreanjsm whilst § 1 is lattor ory
@y TAnis st included in {his latg
tre " hmin ecolle? epmrate s i tter categor
noeelle,” certain groups of which exereise the hig‘-}‘ms};

P 77) 1, The Protoplaem or Living Mntter;

2, the Nuclouss , the Nucl
not merely B8 the ety o

funetions of mind,

Fia, S—~Diagram of o Ceh, £

1
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Sizes of Cells.—This general view of cells will suffice to impart
an adequate idea of the real constitution of our frames.  With regard
to the size of cells, it may be said that they are in all cases bodies of
microscopic dimensions. Probably the largest cell connected with
the frame is that which constitutes the ovum or
germ, from which the body springs. The size of
this cell is the rioth part of an inch in diameter.
Other cells vary in size from the wdyth part of an
inch to the wooth part. Many of the cells of the
nervous system exhibit the most minute sizes. It

_can therefore be understood that in dealing with
the smallest cells the highest powers of our best

! - . O, Fro 6 ~Epithelial Cell
microscopes are required for their examination. from tho Mouth.
What is a Cell P—The general idea of a 1, Protophusm; 2, Nu-

i ! 4 Souss 3, Borders of
“cell” is that of & microscopic body or structure Nestoduecums °

varying in shape, but typically of 2 rounded form,

and composed of protoplasm or living matter (Fig. 5, 1), in which
is embedded a similar body, the nuclews (2). Attached to the
nucleus we find o still similar particle, known as the nucleolus (3).
In most Jiving cells also is found a particle called the centrosome (4
This latter body takes a prominent part in the
process of division of the cell which results in the
production of new cells.

Varieties of Cells.—As has been indicated,
cells vary materially in their nature and structure,
according to the position they occupy in the
body, and according to the duties they are
called upon to discharge. Simple cells arc repre-
sented by those known as epithelial cells. They
are represented by those of the skin (Fig. 3) and
those of the lining membrane of the mouth (Fig.
6). More elaborate cells are those which dis-

Fo. 7. charge functions connected with the breathing or
1,Cyludrieal EpthelinlCalls digestive organs,  We thus find what are called
Ininz Disstive Systems columnar epithelial cells (Fig. 7, 1) lining the
Wiadpposad Lusgs.  digestive system. In the windpipe and air
passages of the lungs we find other cells called
eiliated cells (Fig. 7, 2). Forming part of what is known as connective
tissue, which is found under the skin in the covering of muscles, and
constituting a general protective layer to the organs of the body, cells
of another type (Fig. 8) are found, whilst fat itself consists of adipose
cells, exhibiting a definite type of structurc (Fig. 9). Fat cells vary
in diameter from the rdsth part of an inch to the gdsth part.

1
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Sizes of Cells.—This general view of cells will suffice to impart
an adequate idea of the real constitution of our frames. With regard
to the size of cells, it may be said that they are in all cases bodies of
microscopic dimensions. Probably the largest cell connected with
the frame is that which constitutes the ovum or
germ, from which the body springs. The size of
this cell is the yioth part of an inch in diamcter.
Other cells vary in size from the sdsth part of an
inch to the zdopth part. Many of the cells of the
pervous system exhibit the most minute sizes. It
can therefore be understood that in dealing with
‘the smallest cells the highest powers of our best

. . . . F1a 6 —Epithelial Cells
microscopes are required for their examination. from tho Mouth.
What is a Cell?—The general idea of a 1, Protoplsm; 2, Na.

N . clens; 3, Borders of
“cell” is that of a microscopic body or structure NeghidieCels.

varying in shape, but typically of a rounded form, 5 .
and composed of protoplasm or living matter (Fig. 5, 1), in which
is cmbedded a similar body, the nucleus (2). Attached to the
nucleus we find a still similar particle, known as the nucleolus gs X
In most living cells also is found a particle called the centrosome (4

. This latter body takes a prominent part in the
process of division of the cell which results in the
production of new cells.

Varieties of Cells.—As has been indicated,
cells vary materially in their nature and structure,
according to the position they oceupy in the
body, and according to the duties they are
called upon to discharge. Simple cells are repre-
sented by those known as epithelial cells. They
are represented by those of the skin (Fig. 3) and
those of the lining membranc of the mouth (Fig.
6). More claborate cells are those which dis-
charge functions connected with the breathing or

N\ Fio, 7. 3 .
1,0 hddeat Epithatitcells digestive organs.  We thus find what are called

},‘y“gﬁ,ggg:;-"'c;lgr'}cg,; columnar epithelial cells (Fig. 7, 1) lining the

Windpipeand Lusgs.  digestive system. In the windpipe and air
passages of the lungs we find other cells called
ciliated cells (Fig. 7, 2). Forming part of what is known as connective
tissue, which is found under the skin in the covering of muscles, and
constituting a general protective layer to the organs of the body, eells
of another type (Fig. 8) arc found, whilst fat itself consists of adipose
cells, exhibiting a definite type of structare (Fig. g). Fat cells vary
in diameter from the w3sth part of an inch to the z3sth part.
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The Work of Cells.—The cells of the body thus described, it
may be again noted, are living things.
Hach cell, like the body to which it
belongs, is capable of feeding and
nourishing itself from the blood
supplied to it, of reproducing other
cells, and of discharging, as we have
seen, the special work it 1s called upon
to perform in the economy of the body.
We have already noted that the
essential econstituent of every cell is
protoplasm, or living matter. No
doubt the qualities and characters of
the living matter of such cells as brain
cells are of an infinitely higher nature

F1a, 8.—Cells of Connective Tissuo. than thOSG represented in: 5}y, a CEH
Y G dined to otbers; 2 Comncctivo Of the liver, or in a cell of the skin

Tissuo Fibres; 3, Nuclefof tho Colls. 10 the essential feature of the cell,

as a bodily workman, is its living

character, and still more, its power in the case of the germ from
which the body springs, of giving origin to all parts of the frame.

Cells and Disease.—The 1ole played by cells in the produc-
tion of discase is an important one. In
most tumours, for example, we can detect '
in the substance of these growths cell
clements showing that the tumour cssen-
tinlly represents an abnormal form of cell
growth,  This view of matters has alread
been discussed in  connection with the
subjce.t of Cancer (vol. i. p. I11),

Fibres, — With regard to Ilibres, re-
Plrcsenttin{:\'f thcd sccond class of structura] Fro. 9.==Tat or Adiposo Cells from
cicments lound in the body, these are Pl .
represented by such parts as );he fibres of Ccsu z'f-f?fé?ﬁffé“;‘ﬁ“é-’eifxxr’lfi’§°s’3’“¢’-§f
mnsclc_, of nerve, of sinews (or lendons), nective Tissuo,

2\1?'?mdm chnmple of fibres i.s found ip tl_lose of g/cllow clastic tissue
) Ig. 10). “fuch fibres oceur in the skin, in the ligaments that bind
A1 ine T o i o o coraigy f ot e,
fibres illustrate o, e formed primarily “from cells. Somo
f ustrate merely the eloneation of cells. This ) 1
is represented in the ‘case of (Lo pe ., Ahs latter p 1ase
P 83), where the com‘)'onent o tl;smsf o anstriped muscle (vol. 1
represented by calls 01{ nen dlpﬁ;‘ 0 eash fibre are scen to be
- pimdle-shape.  Nerve-fibres may also be
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mentioned as cxamples. These, as the telegraph-wires of the body,
carry messages to and from the nerve cells which compose the nerve
centres,

SECTION 1II
THE DIGESTIVE SYSTEM AND DIGESTION

Digestion is one of the most important functions which the
animal and the plant are destined to execute. Upon the performance
of the actions included in digestion depends not merely the due
nourishment of the animal or plant, but also its growth in early
life. Digestion may be defined as that series of
nctions through which food, or material derived
from the outer world, is converted into such
a form that it can be applied to the wants
nnd demands of the body. It is a function |
which includes actions of very different kinds in
respect of the effects produced upon the nutriment.

It thus involves work of & purely mechanical |

character, represented for example by the division

of the food by the teeth, and it iacludes chemical

actions illustrated by the changes exerted on the .

food through the varions secretions or fuids ¥% 1o—Hastic Fibros
poured upon the food in the course of its digestive

Journey. This latter phase of action is represented by the conver-
sion of the starches we consume, which are changed in the mouth
into grape sugar, whilst it is also exemplified by the action of the
gastric_juice of the stomach on nitrogenous foods, and by the action
of the bile on fats.

‘What is a Digestive System.~—In order clearly to under-
stand what is implied in the process of digestion, it is necessary, first
of oll, to refer to the nature of the Digestive System. This series of
organs in any animal may be described as a tube (Fig. 1) running
throngh the body, into which food is received, snd along which it
is propelled, being subjected at various stages of its course to the
action of the different fluids poured upon it. Such a definition of
a digestive system applies equally to the case of & worm and of a
man. The difference between the digestive tubes of the lower and
the higher animal depends upon, first, their length, and second, the
amount of complexity seen in the tubes and in the organs connected
therewith, It is easy to show that this tube ides of the digestive
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The Work of Cells.—The cells of the body thus described, it
may be again noted, are living things.
Each cell, like the body to which it
belongs, is capable of feeding and
nourishing itself from the blood
supplied to it, of reproducing other
cells, and of discharging, as we have
seen, the special work it is called upon
to perform in the economy of the bhody.
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mentioned as examples. These, as the telegraph-wires of the body,
carry messages to and from the nerve cells which compose the nerve
centres.

SECTION II

THE DIGESTIVE SYSTEM AND DIGESTION

Digestion is one of the most important functions which the
animal and the plant are destined to execute. Upon the performance
of the actions included in digestion depends not merely the due
nourishment of the animal or plant, but also its growth in early
life. Digestion may be defined as that series of
actions through which food, or material derived
from the outer world, is converted into such
a form that it can be applied to the wants
and demands of the body. It is a funetion
which includes actions of very different kinds in
respect of the effects produced upon the nutriment.

It thus involves work of a purely mechanical

character, represented for example by the division

of the food by the teeth, and it iacludes chemical

actions illustrated by the changes exerted on the ’

food through the various secretions or fluids Fio To—Tiastio Fibres
poured upon the food in the course of its digestive

journcy. This latter phase of action is represented by the conver-
sion of the starches we consume, which are changed in the mouth
into grape sugar, whilst it is also exemplified by the action of the
gastric juice of the stomach on nitrogenous foods, and by the action
of the bile on fats.

What is a Digestive System,—In order clearly to under-
stand what is implied in the process of digestion, it is necessary, first
of all, to refer to the nature of the Digestive System. This series of
organs in any animal may be described as a tube (Fig. 1) running
through the body, into which food is received, and along which it
is propelled, being subjected at various stages of its course to the
action of the different fluids poured upon it. Such a definition of
a digestive system applies equslly to the case of a worm and of a
man. The difference between the digestive tubes of the lower and
the higher anims! depends upon, first, their length, and second, the
amount of complexity seen in the tubes and in the organs connected
therewith. It is easy to show that this tube idea of the digestive
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system conveys an adequate and correct motion of the organs m
q)171estion. Inythe first glace (Fig. 12), the gullet itself (3), leading
from the mouth to the stomach, is a tube. The stomac]} is merely an
expanded part of the tube (Figs. 11 and 12), widened in order that
the food may undergo therein certain important changes. Succeeding
the stomach, we find the sntestine, or bowel (Fig. 12), which is again
s tube of more or less complex character, straight in lower animals,
but much convoluted and of longer extent in higher forms of life.
Digestive Glands,—A. second idea of importance in connec-
tion with gaining a general idea of
the digestive system, is that which
directs attention to the fact, that
attached to the side of the tube we
find a series of organs known as
digestive glands.  Such glands are
represented by the salivary glands
of the mouth, by the gastric glands
imbedded in the walls of -the stomach,
by the liver, by the sweetbread or
pancreas, and by the glands which
are found in the lining membrane
of the ntestine or bowel. Tach
gland opens into the digestive tube,
so that it can pour upon the food
the special secretion or fluid which
the cells of the gland manufacture
from the blood. It is the fluids
supplied by the digestive glands—~.
which produce those changes and
alterations in the food, resulting in

~

N etaomen oponed toshow the it conversion into a form suitable
Tho stomach fs seon abova to the right, wnd for being added to the blood, which
bladdor to tho e i e ustraton, e fluid it is destined to renew and repair.
of the body, I':m; thg laiggc{;gx{ctlhiz 1;;13};:1613 As the blOOd forms What we may call.

across ; a is the appendiz,

the general currency of the body,

thot ) ) whence all organs and parts derive
eir nutriment, we readily note the high importance of digestion in

preparing the way for the due renewal of the vital fluid.

@ Tlte Digest_ive Tube.—Having thus gained a general idea of
¢ nature of a digestive system, and of the functions it is intended

to subserve, we may now i 1
: proceed to discuss the various parts of the
apparatus incladed under this head. The digestive tuI})Je has the

mouth for i i i i i
uth for its anterior opening, whilst the intestine or bowel ends at
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the anus (Fig. 12, 14), from which latter aperture are discharged cffete
matters, representing the waste of the digestive work. With regard
to the general structure of the digestive tube, it may be regarded as
composed essentially of three layers or coats. The external coat is one
which, being of somewhat tough or fibrous material, gives shape and
form to the tube, This layer is named the serous coat. The middle
coat is composed of muscular fibres of the involuntary description.
The inner cost is known as the mucous layer. Of the three the
last is very important, seeing that it comes in contact with the
food, and further, because it contains the glands, which, in the case
of the gullet, stomnch, and intestine, pour out secretions on the food.
It may be added that in man the length of the digestive tube is
about 28 feet. Of this length the guliet and the stomach each
make up about 1 foot; the intestine or bowel comprising 26 feet.
Of this latter extent, what is known as the small intestine forms
20 feet, the large intestine being 6 feet in length.

The Divisions of the Tube.—Various names have been
given to the divisions of the digestive tube (Fig. 12). If we tabulate
these in the order in which they occur, from the mouth onwards, the
following table will represent the succession of parts:—

Movurm.
PraRyNx.
(Esoruagus (Gullet).
Stoamace.
Duodenum,
Suart, INTESTINE { Jejunum,
Tleum.
N Ceecum,
Larce IntEsTINE ., . 1 Colon,
Rectum,

‘The Wouth.—The mouth cavity (which is bounded by the lips
in front, by the palate above, by the cheeks at the sides, and by the
tongue and a muscular floor below) contains not merely the teeth, but
receives also the secretions of the salivary glands, already mentioned
as supplying the *“water” of the mouth. The roof of tne mouth is
known as the hard palate, formed by the palatal bones. At the
back of the mouth the sof? palate (Fig. 13, d) is found, this last being
formed of muscles” covered with mucous membrane (or the lining
layer of the mouth), and appearing as & kind of fold or curtain arch-
ing over the upper part of the throat. In the centre of the soft
Ealatc we find & projection or fold, known as the uvula {€). Passing

ackwards between the soft palate and the tongue, we find an opening
known as the fauces. This opening leads into the expanded upper
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! roat, or pharynw (n), otherwise known as the “f
ng”Of'f};liz ;f:tter porffi%n ofl the( digestive tube formshas it v{)exicce
connecting link between the mouth in front and the gu ﬁb t( g) (:;t
The pharynx is of high importance in connecmond\\ 1bi (; a g
swallowing. At each side of the pharynx w.edﬁrf a 50-7'72% ,cx)v |
opening into the pharynx itself are the hender mostrus t-,( .
laryna, or “ organ of voice” (k) (representing the upper part o

windpipe), and the two Hustachian tubes (k), which place the phar;

Fra. 12.~The Digestive Organs in st R
1, Stomach; =, Pancreas; 3, Gullet; 4, Fia. 13.—sts§%1:op of Pharynx from

Pylorus; 5, Liver; 6, Gall Bladder; g,

bind,
Spleen; 8, Transverse Colon ; 9, Small In-

- @, Pharynx opened up; b, Base of Skul
testine; 10, Desconding Colon j xr, As- ¢, Hinder Nostrils; d, Soft Palat
cending Colon ; 12, Cecum § 13, Appendix s & Uvala; f, Epiglottis; &, Cartilag
{note the small intestine ending in the of Larynx; 7, Windpipe; 7, (isoph
large at o right angle opposite x2); 14, gus; X, Eustachian Tube; ¢, Musel
anus.

of Palate ; m, Tonsil,

in connection with the inner side of the drum of the ear (middle
The gnllet itself, it will be understood, is the continuation of
pharynx downwards into the stomach.

The Mouth Glands.—The mucous membrane, covering
the hard and soft palate, is well supplied with nerves, which, ¢
with those of the tongue, exercise the sense of taste ; whilst in
membrane we also find numerous little mucous glands which t
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mt upon the surface of the membrane their secretion, known ag
mucus, devoted to keeping the parts moist, and lubricating them for
the passage of the food. .

Salivary Glands.—Opening into the mouth we find the
salivary glands (Fig. 14). “These number three pairs, and, as has
already been noted, manufacture the saliva or “water” of the mouth.
The largest of the three pairs is known as the parotid glands (a).
Each of these glands lies in front of, and below the ear. The saliva
it manufactures is carried into the mouth by a tube called Stenson’s

A IR T DI A PR S,

‘ . .
e, .

duct (b), which, passing through the cheek, enters the mouth opposite
the second upper molar or grinding tooth., It is the parotid glands
which become inflamed and swollen in the disease known as “DMumps”
. Svol. 1). The second pair of salivary glands are the submaxil-

aries (d). These glands lie, one on each side beneath the lower jaw,
close to the angle of the bone. The saliva of these glands is poured
into the mouth throngh a tube called Wharton's duct. This tube (e)
on each side opens close to the structure called the frenum, which ties
the toogue to the floor of the mouth. The third pair of salivary
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glands is known as the sublinguals (g). These are imbedded i
floor of the meuth. They open by numerous little ducts or tub
near to “ Wharton's duct” itself. In respect of their structur
salivary glands show us a branched and grape-like arrangeme
their parts or lobules (Fig. 14), the cells which secrete the saliva
contained within the grape-like
sions (see. Fig. 15). It ma
added that variations in the qu
and composition of saliva are :
in respect of the special glanc
which it is manufactured.

solids oceur in the secretions o
sublingual glands, whilst that
parotrd glands contains the I

percentage of such materials,
e probably the combination of
¥10. x5.~Tho minute structure of o sccretions of the three p&ll‘
Salivary Gland, glands which represents the ty

saliva of service in digestion.
The Tongue and its Papillee.—The tongue (k), in add
to serving along with the palate as the organ of taste, also disch:
important duties in connection with the preparation of the fooc
swallowing. It is attached behind to a special bone known as
hyoid bone, and consists of muscles covered with mucous memb:
Belpw 1t 1s attached to the lower jaw in front by the band alr
noticed, called the frenum or “bridle” On the upper surface o
tongue we find & number of projections known as papille.  Thes
organs of taste, and also exercise the sense of touch. The pa;
are 8f various kinds. Thus at the back of the tongue, in a reve
V”-shaped form, we find those papille known as circumuval
These number from ten to twelve. ~ At the point of the “V” a 1
Plﬂp_llla, known as the foramen, cacum, is found. These papillee d
their name from the' fact that each resembles in shape a Ro
%mp, ]ilavmg & central portion, with o groove or ditch aroun
ilZ{s o 1‘3’? papille found on the fongue are known as filiform g
oot -8y are very numerous, and are distinguished by the fact
ofem e}ﬁrelpltles are divided into brush-like ends. The third var
than Dy 2 18 known as the fungiform kind, They are less nume

e the “filiform » variety, and are irregularly d

surface of the tongue, 12 ), egularly disposed over
gue, 15 these latter papille which, in

1] 1 fi oints projec
stmwberry tongne ” of

.o i ]
~ seariet ever, appenr as red P pPToj

; DL the organ. In all probabil; “ fungi
Papille assist in exercising the sense of ta}i)sze‘ al'i‘llllf}:‘ ;Gillli?‘.'ornliu’?%gg;
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on the other hand, are regarded as being more closely connected with
the breaking down or trituration of the food. In certain lower
animals, and notably in the lion and cat tribes, it is these papillz,
which, converted into horny projections, enable the animals fo serape
flesh from the bones of their prey.

The Teeth.—The teeth form important objects in connection
with the furnishing of the mouth. Each tooth is fixed in a socket,
situated in the border of its jaw. Two sets of teeth are developed
in man (Fig. 19), the first being known as
the “milk” or * temporary ” set, and the
sccond series as the * permanent” set.

With regard to its structure, each
tooth (Fig. 16) is composed of dentine
or fvory gb) This substance, largely con-
sisting of phosphate of lime, is not to be
confused with bone, from which it differs
materially in structure. Its examina-
tion under the microscope shows us
that its substance is permeated by fine
tubes running at right angles to the long
axis of the tooth, These tubes, it may
be added, contain fine projections of the
dental pulp (b), which fills the cavity or
inner hollow of the tooth. This *“pulp”
is & delicate substance, well supplied with
:mrvlfs hnnd blood-vessels. The pain of Fro. 16.—a Molar Tooth in Section.

oothache arises from tooth-decay, expos- &, Emamel; b Ivory or Dentines e,
ing the pulp to the irritating iiﬂuegces ﬁ&‘iﬁsk&’éﬁ?;;i@?"“‘ b
of cold, or the secretions of the mouth.

The crowns or tops of the teeth are formed of enamel (a), the hardest
substance in the body, and one giving to the teeth their bright and
shining appearance. At the oot of each tooth we find a third sub-
stance, known as cement, or crusta peirosa (c). This latter substance,
of all the structures found in a tooth, most nearly resembles bone.

The Nature of Teeth.—The development of the teeth clearly
shows that they nre to be regarded as skin-structures, and not in any
sense as belonging to the skeleton proper. Each tooth is developed
in a little sac or bag, which appears in the “gum” or lining mem-
brane of the mouth, = As this membrane merely represents the skin
of the body folded inwards at the mouth, any structures formed by
1t must, therefore, be regarded as closely related to nails, hairs, and
to the feathers of birds,  Indeed, ll these organs are formed in much
the same fashion, the difference being chiefly seen in the material

B
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which is employed by nature in their formation. Limy material is
thus found in the case of teeth, and horny matter in the case of nails,

hairs, and feathers.

F1a, 19.—The Tirst Set of teeth, show

Fra. 18 —Teoth of Lower Jaw in Position, ;;II;% Sa;zznguszegeveloping feoth @

The Arrangement of the Teeth.—The arrangement of the
teeth in the mouth presents similar details for the two Jaws (Figs.
1137h?nd 18). We find in each jaw four incisors, or Jront teeth,

ehind ‘?hese,”on each side, lies one canine tooth, otherwise known
as the “eye” tooth, or “dog” tooth. These teeth are long and
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pointed, and are specially developed in carnivorons anima
the canine tooth, on each side, lic two teeth called 2
nceount of the fact that their crowns bear two little points

"These tecth are also known as premolars, Behind these

are found the three molar tecth, or “ grinders,” on cach -
possess two or three yoots. The last or hindmost mols
the “wisdom tooth.”

It will thus be scen that the teeth of man number
each jaw. This estimatc, however, applics only to the
permanent teeth. The first or “milk™ set wants the si
cach jaw, and they therefore number twenty only.

1 ¢ M }Uppe

20 SR VR |
First Setof ] 2 T 2 2 T 2 Jaw.
Teeth, . N } A . z }Inwe
Jaw,

M PM C I {1 ¢ PM 1A
Seeond Bet of | 3 2 L 2 1 2 k
Teeth. 3 2 R N ! N . R 3

The above table represents the arrangement of the |
two jaws, the middle vertical line indicating the division !
teeth of the one side of the jaw and the other.

The Eruvption of the Teeth.—~With respect to
at which the tecth appear, the first of the milk teeth t6 b
are the middle incisors of the lower jaw., As a rule
developed from the sixth to the seventh month of life.
premolars appear at the twelfth month ; then succeed t
or eye-teeth ot the cighteenth month; the first set being
by the appearance of the second molars ot twenty-four n
o rale, wo find that the teeth of the lower jaw somew!
those of the upper jaw in their appearance. The teeth of
set begin their development by way of replacing those
sct (exeept the molars) st the age of six years, the molar
ot this period. Then suceced the central incisors at the o
years, the side incisors being developed a year later. Th
develop at the ninth and tenth years respectively. The
the canines takes place at eleven years, the second molar:
at about twelve years, whilst the third molars, or wisc
vary in their period of eruption from seventeen to twenty-

The “Wisdom” Teeth.—It is interesting to n
nection with the * wisdom * teeth of man, that in civilised
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exists a tendency towards their repression. The services of t]
dentist have frequently to be requisitioned for the purpose either
removing a “wisdom” tooth, for which there appears to be no roo
in the mouth, whilst in many individuals the “wisdom” teeth a
developed in a rudimentary condition. In all probability this resu
is due to the shortening of the jaws represented in higher hume
races, a feature existing in marked contradistinetion to the formatic
of the jaw and skull seen in lower races of men (vol. i. p. 44).

The Gullet.—The mouth, as we have seen, passes backwar
into the cavity of the pharynx, or “food bag.” From the pharyr
the digestive tube is continued in the shape of the @sophagus, |
gullet {Fig. 12). The average length of this portion of the tul
is nine or ten inches. It begins about the level of the sixth verteb:
of the neck, its termination in the stomach corresponding to il
level of the tenth vertebra of the back. The gullet lies behind #i
windpipe in its upper-part. Then passing downwards, it pierces tl
diaphragm, or great muscle, separating the chest from the abdome
and ends in the upper part of the stomach. The gullet is in great
part a muscular tube, the food being propelled to the stomach 1
muscular action. The fibres of the gullet are of a voluntary natw
in 1ts upper part, and of involuntary character in its lower exten
Hence the action of swallowing is largely involuntary in its characte
and we are, therefore, unable to return food from the stomach :
will, this action being effected only by the act of vomiting, It
curious o note, however, that in certain individuals the power exis
of emptying the stomach at will, this action being analogous to th
S 010 shanp, o s ook 20 S e B S
being tomastion 3 od to the mouth for the purpose

g .

. The Sto,m_acl}.-—PaSS}ng now to consider the stomach, we fir
18 organ—which is essentially an expansion of the digestive tube-

lying in the upper part of the abdomen, or lower cavity of the bod

iIﬂf; Ogclfipxes a somewhat oblique, or slanting position (Fig. 12, 1)

i rege oe 1}17(1 01;1 gf:eméla 501301;1 ;i, ncllay %e-descri.bed as pear-shaped, tl

smaller, or pyloric e?ncl is di oo doemg Girected upwards,

: ) » 1s directed downwards and to the right.

1s continued to form the beginning of ntesty |
> g of the wntestine or bowel. To 1
i;ﬁ&tﬁzfs ?I;Z %oen?ach’fhand sheltered under the lower ribs of th
o stomach:} V?\;llﬂ e spleen ocoupies a position to the left si

stomach in front. TSt the sweetbread, or pancreas, lies below tl

t. The opening by which food enters the st h
called the cardic ; that by which food leaves it is c;?led ilieojrf;&ri

Tio. 1ab by
(Fig. 12, 4). At this point the entrance to the bowel is guarde
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by a band of muscular fibres, called the pyloric valve, which remains
c{)scd until the pro{x:x time arrives for the food to be permitted
1o pass into the bowel from the stomach.

With respect to the size of the human stomach, that of an adult
man is capable, when extended, of holding from five or six fo eight
pints of flaid.

Its Coats.—The outer or scrous coat of the stomach is identical
with that membrane called the peritoncum, which lines the whole
cavity of the abdomen, or belly, ~ The middle coat of the stomach is
composed of unstriped smuscular fibres, arranged, some of them,
longitudinally, some in & circular fashion and some in an oblique
manner. The internal, or mucous coat of the stomach is that with
which the food comes in contact, and it is in this latter layer that we
find situated the gastric glands, or those which supply the gastric
Juice, destined to nct upon the food, in so far as the stomach’s daties
in digestion are concerned.

Its Glands.—The gastric glands may be compared essentially
to minute pockets or tubes, imbedded in the lining membrane of
the stomach. In this lining there ean be seen, with & low magnifying
power, shallow pits, having a diameter varying from the risth part
of an inch to the xdsth part. Into these pits therc open the mouths
of the little glands just deseribed, many thousands of these glands
existing in the lining membrane of the organ. Two sets of gastric
glands are described by anatomists. The first of these sets includes
those kmown as simple or mucous glands. These resemble the glands
found in the gullet and in other §mrts of the digestive tube. Their
principal function is that of supplying a mucous secretion, probnb{liy
adapted to lubricate the walls of the organ. The true gastric glands
{otherwise known as peptic glands) are those which sccrete the gastric
suiee.  In length they average the 2sth part of an inch, their breadth
being about the s3sth part of an inch.  As has been noted, each gland
is essentially 2 tube or pocket. Tt is lined by distinctive cells, which,
however, vary in charscter a3 we pass from the upper part of the
tube to its lower portion. The most characteristic cells, known as
peptic cells, lie towards the lower part of the glands. Each cell
averages about the yrseth part of an inch in diameter, and appears
of an oval or many-sided shape. It is these cells which, from the
blood supplied to them by the bleod-vessels of the stomach, secrete
or manufacture the gastric juice that is poured out upon the food,
and that exercises the stomach’s digestive daties. Before the food
enters the stomach its lining membrane is of a pale pink colour, and
is thrown into folds, or rugzw, which run the long way of the stomach.
After the entrance of food the lining membrane of the organ attain”
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a decper eolour, owing to the inerensed flow of blood sent to
digestive purposes (and chiefly for the secretion of the gastric_
winlst the folds are flattened out by way of affording increased
for the food.

The Intestine—The part of the digestive system
succeeds the stomach is known as the intestine, bowel, or gut (T
As already indicated, it forms by far the greater portion
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T16. 20,—Viow from tho front of the Digestive Organs.

1, First part of Dnodenum ; 2, Its socond portion; 3, Thi i
) . 2 L hird . portion § i
Pancreas; g, Middlo porhc’m; 6L Tts 'l‘n?l', 7 T’hg ’Mni]l: ’I?x‘{)zlz? ’f()“\;cgsI ggdﬂ?:
3

Pancreas; 8, A Secondary Duc i
: . . 9, Loft, and 10, right Lobo of Liver; xr,
g{:&ti cIP'rtng fli?i)?t‘{cj% usoxéxeg;%\'scllo?p rig higor; 1 é, L%vor Ligament;“:if ’G:lrl
; 15, Hopt Juct ; vstic Duct; 17, Common Bile Dnet}
fgrt:{l}u}:&& \T}};cilyepx;txw é\trtcr'ylmfth? loft s 19,7’Cmﬁnc Axis‘:f lgigozi-'igésfg
, Hapn rtor ; 21, Stomach Artery; o2, Cardiac parb of Stomach; 2
§ é::rlx%a g:;tcj\ryt ; 24, Bpleon ; 25 and 25, 10tt and Right Igidncys; 27m'é$};):>*igi
rtery and Vein ; V, Inforior Vena Cava; A, Desconding ‘Aorta.

tggozsgve tube, extending as it does to the length of twenty-s
stomacsh length johe small intestine, which immediately sucece
stomsch, c;amprises twenty feet, the large intestine moking
xeminix gt ength of six feet. It may be said that the greater
the t}% sfwg work takes place in the intestine, where there are
1 ¢ food the secretions of the liver, of the sweetbread, an
g an’gls‘, fé)zqnfi.m tﬁxe intestine itself, ,
e duvision between the small and large intéstine i
?Sat(;,uml one, seeing that the calibre of the hiter p;%iilsfat%l
greater than that of the small intestine. The latter-portio
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borwel exists in the body in the form of & very much convoluted tub
its folds being coiled up within the abdomen. This portion of t!
intestine is divided into three Jengths, respectively known as t!
duodenum, jejunum, and fleum. The duodenum (Fig. 20, 1, 2 and ;
is that portion of the intestine which directly succeeds the stomac]
Its name is derived from its length, which the older anatomists r
garded as being equal to the breadth of twelve fingers. In length
varies from eight to ten inches; it therefore forms by far the shorte.
portion of the small bowel. As regards its particular dispositio
the duodenum curves (2) in & somewhat horse-shoe fashion from t}
prloric end of the stomach to the level of the second lumbar vertebr
or that of the loins, at which latter point 1t becomes continuous wit
the jejunum. As it curves, the duodenum embraces the head of t}
pancreas or *“ sweetbread *’ in its fold (4). '

This portion of the small intestine is especially important, from tt
fact that therc open into it the dile duct from the liver conveyin
bile into the bowel, and the duct from the sweetbread, which similar]
conveys suectbread juice from that organ. We thus note that it .
immediately after the food leaves the stomach that bile and swee
bread juice are poured upon it.

The Small Intestine.—The second portion of the small i
testine is the jejunum, It forms about two-fifths of the length c
this part of the bowel. The term “jejunum” is derived from th
Latin word jejunus, signifying * empty,” the name being applicd t
this part of the bowel on account of 1ts usually being found empt;
after death. The walls of this part of the intestine are of a thickene:
character, and its lining membrane is typically developed into cross
folds known as valtule conniventes, These folds are intended t
cause the food passing along the bowel to adopt a somewhat zig-za;
course, thus giving an additional area over which the action o
digestion may take place.

The tleum forms the third portion of the small intcstine, makin;
up the remaining three-fifths of its length. It is of thicker characte
than the jejunum, and joins the large intestine at the lower part o
the abdomen or belly on the right side.

Structure of the Bowel.—The jntestine resembles the stomach
in that it is composed of three chief coats or Inyers—a serous or oute
coat, 8 muscular or middle coat (providing for the movements of th
bowel), and a mucous or inner coat, with which the food comes ir
contact. The folds already alladed to in connection with the jejunun
are also found in the ileum, but they disappear towards the end o
this latter portion of the bowel, leaving its lining membrane for th

lower third of its extent smooth, .
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Its Glands.—An important feature connected with the struc-
ture of the mucous membrane of the intestine (Fig. 21, 4, 5), is con-
stituted by its glands and its villi (6, 7). Two sets of glands are
found in the small intestine. Thus the glands of Brimner are found
only in the duodenum, and present us with small structures of
branching, or grape-shaped form. These glands open into the in-
testine, and supply a secretion adapted to exercise some function or
other connected with the digestive work. The second series of glands
is known as the glands qf Licberkihn. These latter occur practically
throughout the whole length of the small intestines. Rach gland is

F1a, 21.~Section of the Intesting, F1g, 22,—A Gland (Peyer's
showing the Quter Coat. Patch) of the Sugally In-
1, Muscolar Fibres ; 2 and 3, The testine or Bowel., Typhoid
Mucous Layer ; 4 and 5, Tubun. Fover specially aftacks

lar Glands } 6 and 7, Villi, _these Glands,

practically & tube, the length of which varies from the one-tenth to
the one-thirtieth part of an inch. They open into the intestine, and
being lined by special cells, may be regarded as also supplying &
secretion destined to exercise a distinet purpose in the act of digestﬁ)n.
Fhab are also known as the solitary glands of the intestine are,
Eowever, generally disposed throughout the length of the small bowel.
ach of these glands has been compared in size to that of a millet
seed. It is of globular shape. When the “solitary glands” become
2§grle)gate,d together in the intestine, they are termed Peyer’s glands
el :{:,;c;rs paz;c];es (Pig. =22). Bach of these patches (forming
the one-iitfﬁiczgf lgénajﬁzg}tleiozzhtyp@m%ﬁve7%; v e o
ree inches.
developed towards the end of the ileum. Non: };fagx%exfozguf (;nbgfcta
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duodenum. It is also to be noted that in tuberculosis affecting the
intestine “ Peyer's glands” are specially attacked.

The Villi.—If the mucous coat or lining membrane of the small
bowel be carefully examined, it is found to present the appearance of
velvet, in that its surface is raised into a pile (Fig. 23). This
apperance is due to the fact that we find rising from the membrane
a large number of very fine projecting points. These are known
as villi (1, 2). It is extremely important to note the occurrcnce
of the “villi,” because they constitute the structures through which
such foods as are absorbed from the intestine find their way from
the digestive system on their journey to the blood. Each * villus,"
consisting of a minute projection, exhibits a covering layer of
cpz'llwlia? cells (Fig. 24, a). Tere and there among these cells may
be scen other and different cells, called from their shape goblet cells.
Inside each villus we find blood-vessels, consisting of capillaries (bb)
(the finest blood-vessels of the body), which form a nefwork, beginning
in & small artery, bringing blood into the vesscls and ending in a.
small vein (¢) returning from the “villus.” The length of each
“villus” has been estimated at from a fourth part of a lino to half a
line. Inside the “villus” wo also find & vessel or tube, known as a
lymphatic, or otherwise as a lacteal (d). It is this latter vessel on
which the duty of absorbing digested putriment from the intestine
devolves.

The Large Intestine.—The large iniestine (Fig. 25) consists of
three portions, named in the order of their occurrence in the body
as the caeum, colon, and rectum. It is of extreme importance to
note the manner in which the small intestine joins the large. The
tleum, or end portion of the small bowel, joins the large %owel at
right angles (Fig. 12). Below the point of juncture lies the cxcum,
or first portion of the large intestine. This last is practically a blind
pouch or sac (Fig. 25, 6), measuring about 24 inches long.

The Appendix.—Below the cmcum there is found attached
to it a curious little worm-like structure, known as the vermiform
appendiz (Fig. 25, 7). In length the “appendix” varies from threo
inches to five inches or more. In thickness it averages that of a
goose~quill. A very fine canal occapies the centre of the appendix,
which, however, like the excum, is a closed structure or pocket. Of
late years much interest has attached to the “ appendix,” owing to the
fact that when attacked by inflammation it gives rise to the discase
known as Appendicitis, for the cure of which a surgical operation,
baving for ifs object the removal of the appendix, is frequently _
undertaken. The appendix may be regarded like many other ’(/-\
structures in the human body as a rudimentary or vestigial organ-—

o
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small in man, is found

in other words it ropresents a structure which,
egard the

well developed in cerfain lower animals. Indeed, we may

Y16, 23.~Tho V55 of tho lining mombrane of
tho Small Bowel,
2 and 2, Villij 3, Opening of Glands;
4ond ,5, Closad Glands, ’

PR ITELfaegt aarenss

F10.24,A Villos (high!
mngni(‘md)show(xlngmi

F10, 23.~Tho Cecum and Appendix.

Epithelial colls cavor 1, Beetion of Yargo Intesting; o, Orifico of the
ing it s bd, its Artories; loo-Creeal Valve; 3 and 4, the Valve itsolf;
¢,its Vein § d, tho Lac- 5, Muscular Fibres of the Tloum; 6, Lower
toa} Vessel, part of Crocum ; 7, the Appendix; 8§, 9, and

10, Bands of tho Intestine; 11, A Constrio
tion of tho Intestine,

creeum and the appendix together as reprasenti
1 b prasenting a part of the large
bowel, which in the case of man as well as in ?he I1)1igher apes h%s
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gradnally decreased in size, owing probably to some process of
evolution or other connected with their food habits. In certain
lower animals, such as the horse and rabbit, the cxcum itsclf may
attain o very large size.

Where the ileum joins the cecum we find » valve developed,
known as the tleoczcal valve (2, 3, and 4). This valve is formed
by certain folds of the lining membrane, of the bowel, its use
being that of preventing matter which has passed from the small
bowel into the large from cscaping backwards into the ilenm.

‘The Colon and Rectum.—The large bowel presents a sac-
culated appearance (Fig. 12, 11); that is to say, it exhibits a series of
copstrictions in its length, Sncceeding the cxeum we find the colon,
which, as it lies in the body, forms an arch lying to the front of the
sbdomen, Starting from the lower part of the belly, at the right
side, the ascending part of the colon (Fig. 12, 11) passes in front of
tho kidney at that side, and reaches the under surface of the liver,
It then passes across the body beneath the stomach to the spleen
at the left side. Here it is known as the transverse colon (8).
Turning downwards, in front of the left kidney to the lower side
of the T)e]ly, on the left it completes the arch, and is known as the
descending colon (10). Here it ends, and the last scgment of the
intestine begins, This is the rectum, which lies in the pelvis or
haunch cavity, terminating in the anus (14).

With regard to the structure of the large intestine, it presents
very much the same arrangement of coats or coverings as that scen
in the small bowel. In tho rectum particularly we find circular
muscular fibres, or those surrounding the bowel, to be greatly in-
creased in development. One special band of these fibres, situated
within the anus, forms the internal sphincter muscle; another band
existing outside the *“anus” being termed the external sphincter.
The muscles keep the orifice of the bowel closed, and relax only in
the nct of “defecation.” In the large bowel there are no transverse
folds, such as we have seen to be represented in the small tntestine,
and “villi” are also absent, seeing that little or no absorption of food
occurs in this part of the digestive tube.

Digestive Glands—The Liver.—There remain for consider-
ation, in conncetion with the digestive organs, the Zver, pancreas,
or sweetbread, and the spleen. This latter organ may be considered
in connection with the digestive system, although properly speaking
it exhibits only a faint relationship with the digestive work, and is to
be regarded as a gland belonging to the blood system.

The liver (Fig. 26) is the largest organ in the body. In colour it
isa reddish or chocolate-brown.” It weighs between three and four

{
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pounds, and lies sheltered under the lower ribs to the right side of
the stomach. :

It is divided into several portions, named lobes (1, 2), each
““lobe” being in turn divided into smaller portions known as [obules,
Each lobule varies in size from the wsth to the #th part of an inch.
It may be said that a lobule of the liver in its way represents a
complete liver on its own account, so that if we are able to determine
the work performed by a single lobule of the liver, we should in this
way gain an adequate idea of the functions discharged by the whole
organ.

F1a. 26.~Tho Iiver from below.

t and 2, Right and Left Lobes; 3, Gall-Bladder; 4, Hopatic Vein}

5, Portal Vein; 6, Hopatic Artery | i ;
Gall-Bladder ; 5, Common Bile Dack” Hopatic Duet 38, Duct of

.. The Liver Cells,—The liyer presents us with an organ which
illustrates very clearly the constitution of the body regarded from the
gomb cz’f view of its colonial nature, and of its consisting of groups of
cells,” each group devoted to the performance of & particular work
or gl.mctmn. T}_xe essential units of the liver consist of hepatic cells,
or twer cells (Fig. 27). These cells are of irregular shape, and vary
in dlqme‘izer from the stoth part of an inch to the yygth part.  They
cqxéﬁz}m protoplasm,” or living matter, and a nucloys (2), whilst
within them are usually seen fat globules and yellow particles partly

- Tepresenting the colouring matter of the bile, Each globule of the

liver, and therefore the [iver at large, is composed of multitudes of

such cells, constitutin the veri N i
s s cons discha% th veritable workmen, performing whatever

We find that each lyer lobule is thus composed of cells and blood-
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irposes, the gall-bladder presents us with a storchouse into which
e bile passes, and {rom which a supply of this fluid can be easily
tained.

The Pancreas.—The pancreas or sweetbread (Fig. 20, 4, 5) is
ually described in man as resembling a dog’s tongue in shape. It
s across the body behind and below the stomach. Its average
ngbh is about six inches. The head (4), or broad portion, lies
thin the curve formed by the duodenum, whilst the tail, or slender
d (6), is closely related to the spleen at the left side. The sweet-

Fra. 2g.—Arrangemont of the Liver and
Sweotbread Duct.

¥, Gall-Bladder; ¢C, Duct of Gall-Bladder; CH

F10, 28.—Distribution of tho Portal Vein, 12::\?‘23{;?{!«: (l:‘é VIC {‘ﬁc,"} %"“f,‘;?]‘;,?fl? g ;thy,‘f‘
| S]t;;r‘r‘\'n?l}; bé ?.wc[:; c‘i Gall- Bladder 3.@ ¢, Large ereatic Duct s A, Junetion of Liver and Sweol
Toy t.gl "\’{;‘in. wootbread ; g &, Mosontoric Voins S bread Duects in tho Duodonum (D).

read is an organ which, in respeet of its structure, appears to present
cerfain resemblance to the salivary glands of the mouth. Through-
thrt Its cowrse runs a tube or duct (7) known as the duct of
wrsung, th_xs common tube receiving the secretion of the gland (or
ancreatic guice), and ending either directly in the duodenum or
oiting with the common bile duct (Fig. 29 4), so that bile and
lm(’EIX;(;atlc juice are poured upon the food at one and the same point.
" q;;a&ifpleen (F'lg. 20, 24) lies to the left side of the stomach,
d ab ﬁ tu average weight of about six ounces, In length it
fsures about five inches, and in breadth from three inches to four
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inches. This organ is liable to vary in size, even in healthy indi
viduals; and it also cxbibits varistions in bulk due to its physio
)o;i;ical action. It is of soft, pulpy constituence, avd of a dark purpl
colour.

The spleen is classified with certain other glands of the bod;
under the name of ductless glands, for the reason that, unlike th
liver and “sweetbread,” no duct or tube exists by way of conveyin
any secretion from it. A very large artery (the splenic artery, Fig. 2
23), enters the spleen, and a large vein (the splenic vein) leave
it.  The substance of the spleen consists of a soft material, known o
the spleen pulp. In this “pulp” the branches of the splenic vei
commence, A kind of network forms the basis of the spleen pulp
and embedded in it we find certain minute bodies known as
Malpighian corpuscles. These latter bodies are intimately con
nected with the work which the spleen discharges as a blood gland
in which, in all probability, important changes are carried on in th
matter of disposing of old corpuscles of the blood and in formin,
new ones. It is on this account that the spleen has heen termed .
“blood gland,” since it is believed not merely to form white bloa
corpuscles, but also to produce red ones as well. In this organ it i
also supposed the worn-ont red corpuscles are broken down an
disposed of. In many diseases the spleen nndergoes enlargement
this fact being typically represented in Ague; whilst in a carion
disease known as Leucocythemia, in which a far larger amount ¢
white blood corpuscles than is normal is discharged into the blood
the spleen js found to be enlarged. At the close of digestion th
sglccn appears to undergo a natural enlargement, and in this relation
ship it is believed to serve the parpose of a kind of blood reservoi
relieving pressure in the blood-vessels of the stomach and liver, 1
may be added that the spleen is capable of being removed fror
animals, and also from man, twithout serious result. The explana
tion of this circomstance is probably to be found in the fact tha
other glands known as Iymphatic glands (to which reference will b
hereafter made) are capable of taking wpon themselves the daties o
the missing spleen.

THE DUCTLESS GLANDS

Teference has just been made in dealing with the spleen to th
fact that it has ‘gemerally been termed a ductless gland. Thi
expression was shown to imply that out of this gland there proceed
no *'dact” or tube conveying from it any secretion or finid manu
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factured therein, In this respect the spleen stands in confrad
tinction to the liver, the sweetbread, and the salivary glands,
all of which organs there is found a duct leading the respect:
fluids manufactured by the glands outwards so that these secretic
may be poured upon the food. The spleen was further shown
be a blood gland in Tespect of the functions it discharges in cc
nection with the corpuscles or solid hodies found in the blood.
this connection the spleen may be regarded indeed as forming p
of that great system of glands concerned with the absorption
food products into the blood. To theése latter organs the nai
of the lymphatic or absorbent system is given. Their funetic
will be described in connection with the process of digesti
itself.

The Thymus Gland.—Certain other glands also fall to
considered under the head of ductless glands. The first of these
the thymus gland. This gland lies in the lower part of the neck
the front of the chest and behind the breastbone. It exhibits
division into two parts or lobules, and is of a greyish-red colo
Soon after birth the thymus gland exhibits its greatest developme
in size, but after the second year it begins to decrease in extent
that when adult life is attained it appears as a merely rudiments
structure. This gland is contained within a kind of fibrous envelo;
From this envelope there pass into the interior of the gland cert:
processes which constitute the divisions between the lobules, a
which support the blood-vessels supplying the gland. There are a
lymphatics or absorbent vessels connected with it.

The curious fact that the thymus gland is largest in early life a
practically disappears when the adult stage is attained, wonld seem
indicate that its functions are mostly connected with the infant
period of existence. It is a motable fact, however, that in anim
Whlcl} hibernate, or pass the winter in a state of sleep, this gla
remains constant throughout life. When the period of winter sle
approaches in such animals, the thymus gland enlarges and develc
a certamn amount of fat. It would therefore appear fo constitute c
of the sources of the fatty material which supplies the hibernati
animal with its store of winter food. The fat 15 contains is absork
Ieli'to the iystem and serves as a kind of bodily fuel. In man, ho
1mel", suc 1fuz:u:i:untxs are not represented, and in all probability t

ymus gland may therefore be regarded as an organ derived {r

lower states of existence but : .

. ) whose functions, probably active enon
in the infant, are not required } oS P y e
that in the infanti quired in adult life. It may be presum

le state this gland constitutes a s
] ource of fat supy
for the body, fat fomnng, as we know, an extremely important I(Jz}é
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stituent in the nutrition of the young child, Certain observers have
also expressed the opinion that this gland, like the spleen, discharges
the duty, in carly hfe at least, of forming the colourless corpuscles
found in the blood,

The Thyroid Gland—~The thyroid gland consists of two

ortions situnted anc on cach side of the windpipe, and conneeted
{;y o thin thread of tissuc called the fsthmus. It is situated in the
neck close to the organ of voice. It appears to consist of certain sacs
or cavities lined by cells. Inside these sacs o semi-fluid material
is found, the gland itself being well supplied with blood-vessels,
absorbent vessels, and also with nerves. It is notable that in these
sacs of the thyroid gland blood corpuscles are found in a state of
disintegration or breakdown. The thyroid gland, unlike the thymus
gland, appears to be a body of great importance in adult Yife, 1t
docs not disappear like the latter gland, but remains in o state of
activity throughout the existence of the individual,

Internal Secretions.—Of late years there has been much
discussed in seientific circles what is known as the theory of nternal
secretions. By this term is implied the idea that it is the duty of
certain organs to secrete fluids or products which, instead of being
thrown out, say, upon the food, are poured into the blood, and in
this way scrve to maintain that fluid in & normal and natural con-
dition. The sweetbread itself, in addition to its work in the digestivo
process, is believed to exert an influence in this latter direction, but
the thyroid gland presents us with the most typical example of an
orgnn the main function of which appears to be connected with main-
tatning a certain quality or property of the blood-supply.

The Giand in Disease.—~We are led to these conclusions by
the consideration of what occurs in the body when the thyroid gland
is attacked by disease. Tu the fitst instance, if this gland be removed
from the body, disease of a special kind speedily follows. When it is
similarly diseased, or, as is sometimes the case, when it is andeveloped
in children, o species of idiocy known as cretinism is found, ~In
yet snother instance, when the functions of the thyroid gland are
interrupted the individual suffers from a disense known 8s myradema,
In this ailment we find the whole constitution of the body altered.
The mind becomes cnfeebled, the skin appesrs to undergo a certain
amount of overgrowth and to develop fat. The hair also falls off,
the hands become thickened, and the general appearance of the body
is that of o person affected with dropsy. 16 has, however, been
discovered that if, to persons suffering from this disease, an extract
of the thyroid glands of snimals is administered, a cure is effected,
this fact indicating clearly that myxcedema is really the resalt of

MU~ (V]
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the cessation of the proper duties of the gland in question. In
probability the secretion which the thyroid gland pours into the bl
serves to regulate many of the bodily processes, and its abse
therefore produces a complete disturbance of the whole constitutios
The Pituitary and Pineal Glands.—These structures
represented in the brain of man and other animals. The pin
gland itself has been discovered to be the stalk of a missing
which occupies in some lizards and fishes its original position
the middle of the head. Man still retains in the shape of t
gland the stem of such an eye, which was doubtless present in
prehuman and remote ancestors. The pitustary body is of redd
grey colour and is also situated in the brain. It consists of &
parts or Jobes with a canal running through the front of these loh
Recent investigations render it extremely probable that this structu
like the thyroid gland, is connected with the production of so
Internal secretion or other which has to do particularly with 1
regulation of the work of the kidmeys. Further investigatio
however, are still required by way of placing this conclusion or
satisfactory basis. ’
The Suprarenal Glands.—This name is given to organs
hodies each of a somewhat triangular shape lying upon the upj
ends of the kidneys. These glands appear to consist essentially
a centre part called the medullary substance, constituting a ki
of network embedded in which are cells, Lying outside the cent
area 18 another portion called the cortical part.  Blood-vessels :
supplied to these glands, but it is undoubtedly the cells in t
medullary or central portion which discharge whatever functions
performed by the organs under consideration. .
he suprarenal hbodies perform the duty of pouring some ]
ternal secretion info the blood. In 1855 Dr. Addison discover
that a certain disease (known as “ Addison’s Disease”

ciated with alteration of these glands
of Addison’s disease i : ,

place in man, bug
glands have been re

) was as
. One of the marked featu:
S & peculiar bronzing of the skin which tak
18 not found in animals from which the

! moved. It would appear that the chief effec
of the internal secretions of the suprarenal bodies is exerted on t

muscles. If an extract made from th ini i :

1 ese glands be injected into t
blrood, the muscular tone is markedly increased whilstJa rise of blo
pressure also tak_es place in the arteries, ‘When the glands a

secretion is no longer avail
symptorns produced are thug accounted fo%' ailable, the muscul
It may be repea .

ted that the view tak
ame! . en of the ductless gland
name.y, that they pour into the blood internal secretions each a?laptc
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to exert tonic ar allicd effects upon different parts of the body must
excercise a very considerable influcnce not merely on our knowledge
of the natural functions of the body and their preservation in health,
but also, a3 will hereafter be shown, upon the cure of the diseases pro-
duced by any alterations in the glands in guestion.

THE PROCESS OF DIGESTION

The obiject of digestion 1s to convert the Tood into such a form that
itcan be readily added to the blood, which fluid it is destined to renew
and repair. The common notion of digestion is that which states its
nim as the conversion of food into blood. This is an entirely
crroneous idea. The food, to begin with, exhibits a more or less
distinet resembl to the composition of the body itself. If the
body, as we have seen in the previous scetion of this work, may be
said to be built up of water, mineral matters, futs, starches, sugars,
snd nitrogenous matters, we can readily nnderstand that such a list
of substances exactly represents the composition of the food itself
Digestion, therefore, may be properly deseribed as that series of
actions whereby the principles contsined in the food are made
available for being added to the blood. The blood itself is an
epitome of the frame; hence, as the blood represents the common
currency of the body from which each organ and cell derives its own
and special nutriment, wo can see that digestion is merely a process
through which the food principles are made available for incorporation
with that fluid.

Digestion in the Mouth.—Digestion begins in the month.
Tere we find the food is duly mixed with the saliva or “water” of
the mouth (insalivation). In the second place it is divided by the
teeth or masticated, while in the third place it is swallowed, and
is thus passed by the month into the stomach. This latter nct is
known as deglutition. These actions constitute the first of the
three stages of digestion. The second stage is represented by the
action of the stomach upon foods, whilst the third stage includes
those processes which occur in the intestine or bowel, = A fourth
stage may bo regarded ns that of absorption, which may be defined
as the process whereby the digested food is conveyed to the blood.

Saliva and its Uses.—Saliva, manufactured by the glands
already deseribed (Figs. 14 and 135), is 8 coloutless fluid, which con-
sists of about five parts of solids (the great bulk consisting of water)
in oue thousand parts. The solids consist of mineral matters and of
materials derived from the mouth itself The principal clement in
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the cessation of the proper duties of the gland in question. In all
probability the secretion which the thyroid gland pours into the blood
serves to regulate many of the bodily processes, and its absence .
therefore produces a complete disturbance of the whole constitution.
The Pituitary and Pineal Glands.—These structures are
represented in the brain of man and other animals. The pineal
gland itself has been discovered to be the stalk of a missing eye
which occupies in some lizards and fishes its original position in
the middle of the head. Man still retains in the shape of this
gland the stem of such an eye, which was doubtless present in his
prehuman and remote ancestors. The pitustary body is of reddish
grey colour and is also situated in the brain. It consists of two
parts or lobes with a canal running through the front of these lobes.
Recent investigations render it extremely probable that this structure,
like the thyroid gland, is connected with the production of some
internal secretion or other which has to do particularly with the
regulation of the work of the kidneys. Further investigations,
however, are still required by way of placing this conclusion on a
satisfactory basis, ’
The Suprarenal Glands.—This name is given to organs or
bodies each of a somewhat triangular shape lying upon the upper
ends of the kidneys. These glands appear to consist essentially of
a centre part called the medullary substance, constituting a kind
of network embedded in which are cells. Lying outside the central
area 1s another portion called the cortical part. Blood-vessels are
supplied to these glands, but it is undoubtedly the cells in the
medullary or central portion which discharge whatever functions are
performed by the organs under consideration. o
temgles::rpzz}renql bodies perform the duty of pouring some in-
thot etion info the blood. In 185_ 5 Dr. Addison discovered
& cerfain disease (known as “Addison’s Disease ") was asso-
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to exert tonic or allied cffects upon different parts of the body must
exercise a very considerable influence not merely on our knowledge
of the natura) functions of the body and their preservation in health,
but also, as will hercafter be shown, upon the eure of the discases pro-
duced by any alterations in the glands in question.

THE PROCESS OF DIGESTION

The object of digestion is to convert the food into such & form that

it can be readily added to the blood, which fluid it is destined to renew
and repair.  The common notion of digestion is that which states its
aim as the conversion of food into blood. This is an entirely
crroncous idea. The food, to begin with, exhbibits a more or less
distinct resemblance to the composition of the body itself If the
body, ns we have scen in the previous scction of this work, may be
said to be built up of water, mineral matters, fats, starches, sugars,
and nilrogenous matters, we can readily understand that such a list
of substances exactly represents the composition of the food itself
Digestion, therefore, may be properly described as that series of
actions whereby the principles contained in the food are made
available for being added to the blood. The blood itself is an
cpitome of the frame; hence, as the blood represents the common
currency of the body from which each organ and cell derives its own
and special nutriment, we can see that digestion is merely a process
throngh which the food principles are made available for incorporation
with that fluid.

Digestion in the Mouth.—Digestion begins in the mouth.
Here we find the food is duly mixed with the saliva or “water” of
the mouth (insalivation). In the sccond place it is divided by the
tecth or masticated, whilo in the third place it is swallowed, ard
is thus passed by the mouth into the stomach. This latter act is
known as deglutition, These actions constitute the first of the
three stages of digestion. The second stage is represented by tte
action of the stomach upon foods, whilst the third stage inelzdes
those processes which occur in the infestine or bowel. A f
stage may be regarded as that of absorption, which may be dz
as the process whereby the digested food is conveyed to the bl

iva and its Uses—Saliva, manufactored by the o2
already described (Figs. 14 and 15), is a colonrless £z
sists of about five parts of solids (the great bulk corsis
in one thousand parts. The solids consist of mirera] mastes =3 =
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saliva ig a substance known as Ptyalin. This last is a ferment, the
action of which on certain foods will be presently noted.

The uses of saliva are threefold. In the first instance the food is
moistened, and the sense of taste is thereby rendered capable of being
properly exercised. Through the same action, that of moistening the
food, swallowing is rendered capable of being easily effected, whilst it
may be added that, in man, the function of speaking is more readily
carried out through the moist condition of the mouth. The third
duty of saliva is constituted by its peculiar digestive action. The
“ptyalin” contained in the saliva discharges the function of convert-
ing starch contained in the food into grape sugar, in which form all
starchy foods are intended to reach the stomach. It may here be
added that all the starch we consume is only available for the purposes -
of the body when it has been converted into a sugar, this last [being
easily soluble in the blood, whereas starch is not. ' ‘

The high importance of thoroughly masticating the food by the
teeth can readily be understood when we take into account the fac
that the saliva is aided in its action upon starchy foods .by the effec-
tive division of our nutriment by the teeth ; whilst also the import-
ance of the work of the teeth can be readily understood when we
reflect that the stomach itself is more likely to perform its duties
eﬁimently_ when the food is presented to it in a finely-divided state. -

A. Hint to Mothers.—In connection with the aigestion of
food in the mouth, it should be noted that “ptyalin” is not found
in the saliva of children until they attain the age of seven or eight
néont}llls. Hence it is Improper to give infants any food containing
i;ll:; d%nt&thgy reach the age in question. Much illness in infants is
T Wh}ern t% 2 stil;lmlitmmon to them of starchy foods at a period of their
nstead ot b arch can only be passed on to the stomach as starch
for the o demg converted into sugar. Milk itself, nature’s own food
We thu: liot’e %?llialtrlllsesugar ready made (milk sugar), buti no starch.
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The tongue, first of all, gathers together the particles of food in the
mouth, and moulds them into & bolus or mass. 'Thcn, tilting th}s
mass backwards, it forces it into the pharynw (Fig. 13, ), where it
is grasped by the muscles of that part. Here we find the hinder
nostrils are closed by the raising of the soft palate (d), so that the food
has now presented to it a chance of passing cxth'cr into the gul{ct (OOX
which i3 the road to the stemach, ot into the windpipe (i), which re-
prescnts the way to the lungs.  In the latter case choling, of course,
would result. This accident is prevented by the elevation of the
Yarynx or voice-box, and by the action of the epiglottis (Fig. 13, f), or
lid of the windpipe, which falls over, or is lowered, so as to cover
the éntranco to the lungs. The food, therefore, propelled by the
muscles of the upper pharynx, has only one roadway to pursue, viz.,
into the gullet. Having passed into the upper part of this latter
tube, it is seized by the muscles of the gullet, and is propelled down-
wards into the stomach

Digestion in the Stomach.—Having arrived in the stomach,
that organ, as we have seen, receives an additional blood-supply for
the purpose of affording its gastric glands the raw material from
which the gastric juice can be secreted. The gastric juice is ponred
out upon the food from the stomach’s glands in drops, but as thou-
sands of these glands exist in the walls of the stomach, we can readily
understand that, in the course of a single day, a large amount of this
juice will be produced for digestive purposes, Gastric juice is a fluid
of acid character, owing to its containing a small quantity of Aydro-
chlorie acid, Its other cssential covstitnent is s ferment, called
pepsin. It also containg & large amount of water and a variety of
minerals. The pepsin and the acid constitute, however, the essential
clements of this sceretion, When food enters the stomach, the folds,
or “rugm,” disappear, and the movements of the muscular walls of
the organ circulate the food throughout its extent, so as thoroughly
to mix the food with the gastric juice.

The Stomach’s Work.—It is & common notion that the
stomach is cngab]c of digesting all kinds of foods, and that it dis-
charges the chicf part of the work represented in the assimilation of
our putriment. This is a serious mistake, because, as & matter of
fact, the stomach has little or no power of digesting fats, starches, or
sugars, Its duties are limited to its action on nitéogenous Joods, of
which white of car, the juice of meat, the casein of milk, the gluten
of flour, and like substances are exnmples. The action of the
stomach on these substances is extremely interesting. It converts
“'hlt_c of egg and othc}- nit;og_cnous foods through the action “of its
pepsin end hiydrochloric acid into substances called peptones.  The
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chief feature of any substance of nitrogenous nature which has been
converted into * peptone,” is that it is capable of readily passing-
through the walls of the stomach and being absorbed by the blood-
vessels. We shall note hereafter that this action of the stomach
constitutes the chief means whereby the nitrogenous foods upon
which it acts are capable of quickly leaving it, and of being placed at
the service of the body.

The action of the stomach in digestion is thus seen to be of a
comparatively limited nature, although it is to be regarded of vast
importance from a physiological point of view. We may regard the
stomach, in fact, as a kind of half-way house on the digestive journey,
from which there are removed certain food products (viz. those of a
nitrogenous kind) of great importance to the body, in respect of their
functions of building and repairing its tissues. No doubt, from the
stomach there are directly absorbed into the blood other food produets,
notably water, but the remainder of the food, consisting of starches;
sugars, and fats, passes out of the stomach into the bowel practically
unchanged. Their destination is the intestine, in which they undergo
3112 1c):llzzja:)r:icges necessary o fit them, in turn, for being absorbed into

. The summing up of the story of digestion in the stomach may,
}3‘ eéefore, be stated in the expression that it acts upon nitrogenous
oods alone, that these are converted into peptones, which are
a?sorbed by the blood-vessels of the stomach, and that the remainder
of the foods, consisting of _starches, sugars, and fafs, are passed
onwards, out of the stomach into the intestine, there to be dealt with
and prepared for absorption. ’

leav?%?ll:s &Eg:lil Poants.-——lt may be ga.id that a full meal does not
ek d mach under a period varying from two to three hours,
At?(;';he i%endu%gdl'n this instance, of course, on the kind of food taken.
o 0se ot digestion the materials in the stomach, consisting of -

S, starches, and sugars, are known by th
With rof ) & owR by the common name of chyme.
M ;:& :Ill?ei’(lllcf ’160 the woﬂt of digestion, it may here be said that, as
likewiso dema;d:ejnai ;t?rnmdflml?lle expenditure of nervous force and
tive organs, this last i eased blood-supply being sent to the diges-
digesbi?re jliices. s ils' & necessary condltx?n for the secretion of the
ameal. * Aftor dinni tmportant for health’s sake to secure rest aftor
founded on common se;:elt gl‘;;hﬂf’ ;15  Grovorh which Is not merely
back. By resting after ey also has the support of science at its

stomach ‘can bo befﬁcientl ] fwe secure that the work of the
indigestion avoided. 7 periormed and a frequent source of

" Digestion in the Intestine.—The food, in the shape of
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#chyme,” now passes into the first part of the small intestine or
duodenum, Here it meets with bile from the liver snd the pan-
creatic juice of the *swoetbread.” Bile is an alkaline fluid of a
yellowish-green colour. 1t is estimated that in the course of twenty-
Tour hours 2} pounds’ weight of bile may be poured into the intes-
tine. In addition to colouring matters and & substance known as
cholesterin (found in gall-stones), the bile contains compounds of sods,
and it is curious to note that when these soda compounds combine
with the fats of the food they form a chemical soap. In this form
the fat is fitted for being more easily absorbed into the blood.

The Liver and its Work.—The work of the liver, however,
as we shall presently note, is of a mueh more important character
than that w%ich is included in its duty of producin% bile, and of
pouring this sceretion upen the food. Bile, it may be mentioned,
represents waste matters removed from the blood, so that the liver
may be regarded as related to the lungs, skin, and kidneys, in that
it is devoted, in part of its work at least, to getting rid of so much
of the waste which is the outcome of bodily work. Bile, however,
represents o waste product made useful, and there can be little doubt
that the special action of the bile is that of acting upon the fatty
matters of the food, and so altering them as to enable them to
be more readily absorbed, In addition to its action on the fats of
the food, bile excreises certain other functions worthy of notice. In
the first place, when bile passes into the intestine it causes an increase
of the muscular movements of the digestive tube. Bile is a kind of
natural purgative, and in suppression of this fluid constipation is
frequently represented. In the second place, bile exercises what
may be called an “antiseptic” effect on the food, and prevents it
from undergoing injurious changes in the way of decomposition.

The Pancreas.—With regard to the functions of the pancreas
or “sweetbread,” wo find that the pancreatic juice, a clear fluid, con-
tains, in addition to water and minerals, no less than four distinet
¢ ferments,” each of which exercises & special effect on the digestion
of foods. There is first o ferment known as trypsin, which acts on
nitrogenous foods, converting them into *peptones,” so that if am
of these foods have escaped the action of the stomach, they will
be duly dealt with by the ‘sccretion of the “sweetbread.” A second
ferment in the pancreatic juice is known as, amylopsin. This sub-
stance can convert starch into grape sugar, so that if any unchanged
starch hag passed from the mouth to the stomach, it will be dealt:
with by tho pancreas. A third ferment is known as steapsin, which
has an action on fats, and a fourth substance of this kind is known
a3 rennin.  The special action of this latter body is to curdle milk.
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The functions of the sweetbread juice of late years have risen
nsiderably in importance in the minds of physicians, seeing that its
ice is the only digestive secretion which is capable of affecting
! kinds of food. Irom these observations it becomes clear why,
cases of dicbetes (vol. 1), the physician is accustomed to regard
ith much more serious consideration cases of this kind in which the
mereas is involved, than those in which the liver alone seems at
ult.

Living without a Stomach.—A very interesting point in
nnection with the work of the sweetbread has reference to the fact
at persons whose stomachs have been removed by surgeons for
neerous disease are capable digesting food. In such operations
e end of the ‘gullet is joined to the beginning of the intestine or
duodenum.”  The patients are found to be able to live on ordinary
od. We note the explanation of this fact in the actions which
e pancreas discharges. It can digest both nitrogenous and non-
trogenous articles of diet, and in this way performs, more or less
mpletely, the duties of the missing stomach,

T_he; Liver's Duties.—The functions of the liver, however, are
b limited to the manufacture of bile, It is an organ which dis-
arges cerbain other duties of vast importance in the economy of the
ame.  In the first place, the liver deals with the peptones,” which
e have already noted to be formed as the result of the action of the
stiric juice of the Stomach on nitrogenous foods. These peptones,
sorbed by the veins of the stomach, are carried to the portal vein

"ig. 26, 5), which we have already noted to be the great main line of

o blood-supply reaching the liver (Fig. 28). The cells of the liver
.xg.bz 7) receive the peptones and convers them into substances which
m be allowed to enter the blood, If peptones, as such, were allowed
 pass 1nto the blood, they would undoubtedly give rise to symptoms

olsoni Al
poisoning, and many cases of so-called “biliousness” are un-

oubtedly due to the work of the liver, in respect of its alteration of

eptones being checked or modified, The liver in this

im?gglo]? 1211 deal}ing with fats. There is little doubt that fa can be
y the cells of the Liver from substances which are not them-
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piité de foic gras. These birds, cooped up in cages, are fed upon
‘maize and other starchy foods. It is on this principle, as described in
the seetion of this work dealing with “ Qbesity " (vol. 1), that an excess
of starchy or sugar foods tends to produce extreme fatness in man,

Yet another function of the liver is that which concerns its dealings
with the sugar brought to it by the “portal vein” as the result of
digestion in the intestine. We have already scen that all the starch
consumed in the body is converted into *“ grape sugar.”  This material,
absorbed from the Dowel, is carried up by the portal vein into the
liver. Reccived by that organ, it is reconverted into a substance called
glycogen, or animal starch. Claude Bernard, o famous French physio-
logist, noting this work of the liver, assumed that the liver stored this
starchy material in its cells, and, reconverting it into sugar, paid it out
to the blood by the hepatic vein (Fig. 26, 4). Conveyed by the blood
to the lungs, hie supposed that the sugar was chemically burnt therein,
and constituted the source of bodily heat.  'We now know that the heat
of the body is produced in the muscles, and not in the lungs, but the

uestion for solution which remains is the ultimate destination of
the sugar which the liver may be assumed to pay out to the bedy.
Referring to the subject of diabetes (vol. i), it will be rememhered
that an exeess of sugar passed out from the liver into the blood con-
stitutes the essential feature of the disease in question, the excess in
such a caso appearing in the urine, and being associated with symptoms
indicating serious bodily distutbance. The general trend of opinion
is that which regards theliver as a kind of Lanker, storing up starch
which it ean convert into sugar and pay out to the body as an impor-
tant food demanded by the muscles and other organs. If this function
exceeds its normal limits we get dinbetes. Other authorities incline
to believe that the liver in health does not part with any sugar
whatever, the ultimate destination of the starch which it stores being
held to be that of conversion into fat.

The Intestine’s Work.—Retracing our steps to the stage in
digestion when food left the stomach, we noted that there pass ont
iuto the bowel fats, starches, and sugars, which are acted upon by the
bile and the pancreatic juice, It is difficult to say anything definite
rezarding the duties discharged by the glands of the intestine
(Figs. 21 and 22), to which reference has already been made, but it is
generally assumed by physiologists that these glands exercise a certain
action upon the food, and that, in all probability, certain of them assist
the passage of the foods along the bowel by their action in lubricating
the interior of the intestine. When the food has been thorounhl;
mixed with bile and pancreatic juice, and is proceeding in its course
slong the small intestine, it ultimately appears before us as a milk-
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1, to which the name of chyle is given. When “chyle ™ is
it is found to contain, as its chief constituent, a large amount
[f we have regard to the processes previously described we may
following points. Tirst, that the nitrogenous elements of the
e largely been dealt with by the stomach, and that the pep-
resenting such foods have been swept up into the liver, whenco
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which the beginning of an absorbent vessel, or lacteal (Fig. ?4),’wn5
found. As the “chyle” passes along the intestine, these * vili” arc
Dathed in it, and the chyle passes through the eells of the “villi”
into their absorbent vessels already mentioned. There is little
doubt also that the blood-vessels of the villi (Fig. 24) are also
concerned in the nbsorption of the digested food materials. The
absorbent vessels of the intestine unite to form larger vessels 2Fig.
31, 1), which finally end in & tube called the thoracie duct (Fig
30, 21). This tube runs up the left side of the spine to the root of

F16. 3t.~The Lacteal Veswls, Fa, éut.l—k v!.ym;

1, Tho Mesentery and {ts Lactoal Vesscls and phatia | Vessc

* " Glands; 3, a Duct; 3, Aorta; 4, cpened to show
Yymphatics coming from lower rart of Tes.

body; s, Fart of Intestine.

the neck.  There it ends at the junction of the internal jugnlar vein
coming from the left side of the head with a vein from the left arm
(Fig. 30, 4). This latter point, therefore, represents the junction of
the food and the blood. Tt is here that what remains of the food to
be absorbed directly from the intestine is poured into the blood current,
with which it mingles, and which it is adapted to renew and repair.

In 5o far a3 the large intestine is concerned, it is not assnmed that
digestion continues m this part of the digestive tract. The large
intestine practieally contains what we may call excrementitions or
cffete matters, representing the waste of the food materials. They
are ultimately exereted from the large bowel in the shape of the
ICCS,

The Absorbent System.—It is of importance here to add a
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regarding a system of organs of extreme importance in the
known as the lymphatic or absorbent system. We have already
1at part of this system is devoted to the taking up of digested
naterials from the intestine, and to the conveyance of these
als to the blood (Figs. 30 and 31). The special system of
engaged In this work are known as lacteals (Fig. 31, 1). These
vessels, however, form only a part of a larger
system extending through all parts of the body
(Fig. 33). They consist of delicate tubes provided
with valves (Fig. 32) containing a clear flmd called
lympkh, hence the derivation of the name Iymphatics
also applies to the absorbent vessels. In order to
extend the functions of this system, it is necessary
to refer to the manner in which the body at large
is nourished. When the blood passes into the finest
blood-vessels (or capillaries) of the body, its fluid

blood - vessels, and is veceived by the cells and
tissws.  There is, therefore, in the body (as de-
seribed in the section on “ Dropsy,” vol. i) a

these fine blood-vessels into the tissmes. If the
excess of Iymph (not required for the body’s nourish-

the es§entia} condition represented in dropsy itself,
In which disease the tissues of the body may be
described ag « lymph-logged.” In health, however,
we find that the lymphatics, or absorbent vessels
already described, exercise the function of taking
up the 1ymph' excess from all parts of the body
and of conveying it back to the blood. These lym-
—Lymphatics Phatic vessels thus carry unused lymph (which is

bcorbents  of

owing Glands Practically blood) to the thoracic duct (Tig. 30),
g ?02‘21"“33’ tHOfGeld moconl?ection with the absorption of

aterials, On the right side of the body there
.ther duct called the right .Iymph.atic zzluct (Tig. 30, 2), reZeiving

yr;uph passes through
34). These are found
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the mesentery (Fig. 31, 1), or fold of the membrane, by means of
l‘:hich the l;og](orgintcstizxc is attached to the wall of the Lody.
They also oecur in other regions 6f the body,
represented by the axmpit, the neck, and the
groin (Fig. 33). .

We note that these lymphatic glands are
thus placed on the backward track of the
Iymph to the blood. The function of these

lands, briefly detailed, is that of elaborat~
ing the lymphb, snd of rendering it in this
way better fitted for being restored to the
blood in order to renew and repair that fluid.
Nature is here acting on the principle of
an economical housewife, who utilises the
remnants of one meal to form next day’s )
dinner. The importance of thus “gathering Fo.34=A) :;‘{j;‘:::{:mmﬂv
up the fragments,” in a bodily sense, MBY 4 4 vesol enrrying Lymphtothe
be realised when it is estimated that the total —Gisd, and £ ono loanng .
amount of lymph sbsorbed from the tissues

and poured back into the blood, may equal in twenty-four hours
the total amount of the blood in the body.

THE SKIN: ITS STRUCTURE AND FUNCTIONS

The general idea of the skin entertained by people not conversant
with anatomy or physiology, is that it simply serves as a covering to
the general body surface. They are not aware that it discharges
certain highly important duties or functions in connection with the
general Jife and health of the body. We shall presently note that
m‘nddltion to serving as a covering for the body, the skin may be
waid to perform duties analogous to those of the lungs and kidneys;
go that if to' start with, we attempted to make a catalogue of our
bodily belongings, placing those organs or parts together which
dl‘schz\rgc. similar fanctions, we should unite the skin, lungs, and
Fidneys' in a kind of plysiological trio, This fact would indicate
that they perform essentially the same duties. In other words, they
&re organs of cxcretion; they are devoted, in part of their work
at least, to the getting rid of the bodily waste which is the result
of bodily work.

The Duties of the Skin.—It may be said in a brief statement
of the functions the skin discharges, that it performs the following
dutles: First, it acts as s genera covering to the body, protecting
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underlying parts from injury, and contributing by its clasticity to
the necessary freedom of movement for the muscles lying beneath.
In the second place the skin is an organ of sense, in that, through
the presence of nerve ends therein, it discharges the work of common
sensation, or in other the semse of touch. In this connection it
may be noted that the hairs implanted in the skin through the
sensitiveness which is imparted to them from their bulbs or roots,
also aid in the discharge of the sense of touch. In the third place, as
has already been remarked, the skin is an organ of excretion. It has
been shown to discharge essentially the same work as that performed
by the lungs and the kidneys. By means of certain glands, the sweat
glands, it gives off so much waste matter which these glands remove
from the blood. These waste matters are included under the general
term of the perspiration or sweat.

. The Skin and Heat Regulation.—In the fourth place, the
skin may be regarded as an imporiant source of the heat regulation
gf the body. Kverywhere in the under tissue of the skin we find an
mmmense network of capillary blood-vessels, these last being the
ﬁne:sf; vessels engaged in the work of the circulation, and through
which the blood fluid is brought in contact with the microscopic cells
and tissues of the body. So numerous are these capillaries that, as a
popular observation may show, the prick of a needle, penetrating to
the under surface of the skin, wounds them and suffices to draw blood.
ﬁg 1;xlxilplensedma§s of blood is thus circulating everywhere throughout

D, and the minute blood-vessels being affected by changes of
zimpl?ature, we can readily understand how, when the capillaries of
o St; ?3 1:)1‘1 Cxlir_e contracted, the bodily heat will be increased, seeing that

A 0d 1s sent throughout the skin, and the skin itself being a bad
conductor of heat the internal temperature is naturally raised. When

this latter action takes lac i

. e to an unwonted degree, as readil

happens in the case of 5 chill, w 1ol - 7
. ill

relations of the s in, the ety » we see how, throngh the nervous

, VI8 s of the chill may be propagated to
gé?ga?t gﬁgalr.l\s Tesulting in various aflments, ranging fgon? a simple
hand I;,h ¢ iad to.mﬁammamon of the lungs itself. On the other

was when the capillary blood-vessels of the skin are expanded or
» We see that so much blood must be with-
drawn from the deeper parts of the body. Hence the blc],ld; is Shen in

is largely assisted b }g the T8¢ quantity of heat. This latter action

]
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sequence of chill may ultimately by found in the prodaction of
aisease.

The Skin as a Lung.—Last of all the skin may be regarded
23 approaching the lung very nearly, in that it is also o breathing
organ, for it can be proved that whilst it gives off carboude acid gas
as patt of the wnste products which it has excreted {rom the blood,
it also absorbs paygen gas. Such a function as that last deseribed is
much mors typically scen in the case of certain lower animals than in
ourselves. 'Uhus in the frog the ekin is o much more typical agent
nssisting in the breathing process thau it is in man. A frog deprived
of its lunge and kept in water will maintain life for & considerable
period, through the skin acting in this way as & deputy breathing
organ. We notice in this animal, as 2 condition enabling the skin
to nid the lungs, a very large distribution of blood-vessels iherein.
On the other haud, in animals which cither have o very thick covering
of hair, or the onter surface of whose body is covered with scales, the
skin must play o subordinate part in respect of its discharge of the
duties of & subsidiary or assistant lung.

The Outer Skin.—In speaking of the skin at large we are apt
to fall into an error in supposing that this tissue consists of a single
Iayer. On the other hand, it may be regarded as consisting of no
fower than three distinet layers. The outermost layer of all s called
the epidermis.  This layer essentially consists of cells of that variet;
to which the name of epithelial cells {Figs. 6 and 38) is given. Sud
cells, 43 bas already been described in the section of this work dealin
with the microscopic structure of the body, are not merely foung
constituting th.e surface layer of the skin, but also occur in other
forms and varicties in the digestive tube, in the breathing organs
and also assist in the formation of other parts of the body. If we
make o scction through the epidermis or outer layer of the skin,
which by the way is completely destitute of nerves and blood-vessels,
we notice that the cells of which it is composed form several la ers,
Tge upper Inyer consists of several strata of horny scales (Figs. 3 5ynn€i
l3 ), which practically represent dead cells prodaced from the under
ayer, and which have gradually made their way to the skin surfa
1t may e here noted that there is taking place a perpetual eeli;e;
off or desquamation of the superficial cefls of the ¢ idennisp This
}\mccsg way really be deseribed as one of “monlting,” so that whilss
ower timma(s may part with their skin nppt:nduge; once or twice a
5;;;;; ¢ human being may be described as in a position of constant
= 1mg. Thcsg worn out microscopic scales are Iargely removed not

ere g‘hby the Ifnctxon of our clothes but also by the act of wasbinpo
upper layer of the skin is developed most distinetly on the pﬁlm
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of the hand, on the fingers, and on the sole of the foot. Below this
layer comes a second, in which the cells are less scaly in nature, simply
beeause they have not yet reached the upper layer of the skin. A thivd
layer lying below that last deseribed consists of true cells in a living
state. These form what is known as the Rete Mucosum or Rete Mal-
pighut (Fig. 36, 3, 4, and Fig. 37). The upper part of this latter layer
consists of somewhat flattened scales, whilst the lower cells composing
it are of a more active and vital character, the deeper of them forming
a layer of somewhat elongated shape which rests on the under skin itself.
The Under Skin.—The under skin is also known as the
corsum or dermss (Fig. 36, 7). It essentially consists of a network of
bqndles'of fibres known as those of connective tissue, whilst mixed up
with this network we find elastic fibres. The upper surface of the
under skin is projected into a large number of small cones, to which
the name of popille
is given. These papille
are most numerous 1
places where the skin
i1s thickened, as on the
lower surface of the hand
and foot, whilst they also

c

b

T10. 35.~Plan of tho Skin s
In1 tho Lower Cells {¢) aro seem to bo well dovolo i oceur % IC&H 1 the
pod 1ying on the
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we find t _ where. Insidethe papille
the senseh?) f‘“;gs (gf 'Gh({ $erves (Fig. 37, E), which enable us to exercise
touch or foo] an Lb' ¢ thus note that in exercising this sense we
through the Out(}:r 01_3,‘30‘3 by aid of the nerve-ends of the under skin
nerves and blog d-: \111-1 Unlike the outer skin, which is destitute of
well suppliod with %sse S, the under skin, as will be understood, is

ermis, lying som l?th of these structures, A special layer in the

(Fig. 36,8), form; e;" at low in its depth, is constituted by fat cells
he Glan dsmgfwth}?t 1§ known as the adipose or fatty layer.

we find situated the s e Skin.—Tn the deep part of the true skin

glands (Rig. 37, H) “g“t glands, otherwise known as sudoriparous

! S 37, ). Tach of these '%l]{;ngs may be compared to a
. the av .16 coll being about the sixtieth parb
an ch. Ip ce}t(;a{g;eg%;:tng? 1ts uncoiled fength about a qum'teg‘ of

: ands, such as those of the armpit, the

The eng o1 ea{;l glands may exceed
! ' r duet (t ; fnd ot each sweat gland in the

Or wavy fashion to th( he sweat, duct) is continued upwardgs in a spiral

o .
surface of the skin, and opens on the latter
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The Hairs

surface in what is populnly known as s “pore” {(G). The sweat gl
it may be mentioned, are most numerous in the palm of the han
the sale of the foot. They are probably least namerous in the sk
the back.  The total number of sweat glands in the human skix
lcen estimated at over two millions.” A popular computatio
these glands has been given in the shape of the statement that !
the Jittle swent tubes in the human body were uncoiled and p
end to end to form o continuous string, tiey would average o le
of aver twenty miles

£ 38~ Mieowople Soctin Y1, 3r.—Section of the Fiia {marh marnitel);

of Skin., Fiulormias R, Loto Mucoruzi €, Deemis w1

£ Tldereia; 2, Buct ol Brost Neeves 1 D, buct of weat Gland ; 1, Touc

Hand § 340d 4, Reta mue cnrzu-cl.- ¥, Fat tismo Skin; G, I'e
comumy "¢, Lower Colls 13, bweat (laad,

dermal Celle: 6, Fanl tomas
Lraney 7, Derming &, Fat
Lobale of the Druler Bkia.

The Hairs.—Iair forms the typieal covering of the clu
mammals or quadrupeds to which man belongs,  Each (Fig. 39)
kas its root implanted in a bag or sac called a follicle.” Wh
known ns the shaft of the hair is the part that projects from the
surface ftself. Mair varies materinlly in its structure. It is
delicate in its natore in the surface of the eyelids, the middle o
arm and forearm. On the other hand those of the head, or
eyclids themselves, and the armpit, and of the whiskers
moustache, are of a much crisper charneter, The hair follicle dese
into the tissue below the true skin; hence we find that the pu
out of n hair §s an netion which pecessarily eauses 8 certain ar
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of pain from the rupture of the nervous structures with which the ha
sac is in relation. At the bottom of the hair sac we find a small proje
tion or papilla (p). This last is composed of fibrous tissue, and also
zells, whilst it is also seen to contain a loop of blood-vessels. In tl
eentre of the hair follicle we find the root of the hair, which ends
an enlargement known as the hair bulb (0). This bulb practical
encloses or embraces the papilla itself. It is composed of epitheli
cells, and those cells which are placed immediately over the litt
papilla are undoubtedly the active cells in producing the growth
the hair. They become elongated, and -ultimately when pushed ot

of the follicle form the cells of {l

e o=t substance of the hair. The hair sul
= stance itself is composed of cells whi
Eeme e in realiby may be said to correspor

with the cells of the outer skin. TI
hair is solid, but its central cells a
loosely packed, as compared with tho:
forming the hair’s exterior. On tl
surface of the hair we find a very fir
covering or cuticle,

Hair Formation.—A hair ma
therefore be regarded as in one sen:
a living structure, in that in its pr
duction there is a constant develo]
Tmremeeeeeeeen ment of the cells alveady described :

Fia, 38'.—1’1.'\!\ of Cells in the Epidermis. eXiSﬁDg iIl the h&il’ sac, these cel
1, n§§§i42}‘§§% lembrano; 3, Undor belllng pl(lished upwards by the new
fosers & Strofum Inodum 7, Homy Cells pro uced from belqw, in this wa
pper Colls. % 1;3011{,lmuous growth being illustrate

e hair itself is n i it

blood-vessels or nerves, yet it exemplifies the resuItOZf S: %Ii)’iﬁdagzilo

;11:1;1? ise}:lonbszgtglt(;g {J)hese S{:lructures are concerned. The colour of tl
sm ; . .
matter interspersedyin 131@ géams or granules of pigment or colourin

that in white or fair hair Tiethy ofee i ok 1656l T6 would seo

2 is of & very diffuse character. In erc
air, on the other hand, a certain amount of air is contained ingzli

. .
v\;%eréiycmil‘ layers of phe substance of the hajr whilst in the latte
ety of hair colouring matter is also wanting.

It is Interesting to p i oo
Jevelopments of hair take

> dog » and other animals we find i :
ment of hairs in ghe neighbourhood of the gousllx).ecm}?liz?lg
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e nazl groove, this in turn lying on another structure known as the
matrix,” or bed of the nail. ~This latter layer practically corresponds
ith the under skin from which the cells are thrown off, as in the case
'the hair, by way of continuing the growth of the nail itself.

The Skin and Touch.—It may be said that various modes of
e termination of the fibres of nerves in the skin require to be noted
- order to understand how the dermis exercises the sense of touch.
1ch organs are named end organs. Of these there are various kinds.
he first are known as Paciman corpuscles (Fig. 40), which are oval
ydies, and found especially in the nerve ends of the hands and feet.
They also ‘oceur in other parts of the body. Each
of these capsules averages about the one-twelfth
of an inch in length. It is attached by a narrow
stalk to the nerve from which it springs, and is
formed by several layers of membrane aud of con-
nective tissue fibres. From the stalk of each
capsule a single nerve fibre passes, which ulti-
mately enters the central core of the corpuscle,
where it branches out. What are known as end
bulbs form a second variety of nerve endings,
They are chiefly found in the conjunctiva of the
eye, and also occur in the skin and lips. Each of
these end bulbs averages in diameter s3sth of an
Fra. 4044 Pacininn Inch, and is oval in shape, In the centre we find
' Tormimtion. of Newo the' curved end of the nerve fibre. The third

yiinos 2 tho Capsulo gag_ebylgf nerve endings in the skin is that including

4 Norvo Sapplying 163 f0 le(zls known as fouch corpuscles. These are chiefly

6, Conei e o ths ound 1n the papille of the fingers and toes. They

¥ are Offf)blozlg sh_ape,' and average about the ziwth
Nedﬁnd the nerve %z{f:eoﬁiilasm:glurlﬁ cillzil:l P Iln {:)h?se cc.)zpusgles
nd ends in i, corpuscle before it enters

Skin Sensihili i

et S g S 1 e sl of alrt
8. H. Weber . _ experiments was made
sensitiveness ’OEV la?&ei?goﬁng 2 pair of compasses, estimated th);
of distinguishiug the two cns of the skin by noting the power
argely or the reverse, I PO}GI]II‘GS of the compasses when separated
the two points of the co us the tip of the tongue could distinguish

bthe one fwe mpasses when separated only to the extent of

- nt’ ‘fO tl 3 rpY
vised this facilty“‘fwlllsarb of aninch. The surface of the eyelid exer-

. n the com 1
one-sixth of A compass pomnts were separated to the
points seoarated l?:héh The $ip of the nose distinguished the two
e extent of one-fourth of an inch, the palm
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of the hand five-twelfths of an inch, the centre of the hard palate
half-an-inch, the back of the hand an inch and one-sixth, the back
of the foot, near the toes, an inch and a half, the back of the neck,
near the head, two inches, the middle part of the forearm two and
a half, middle of the thigh two and a half, and the middle of the
Dback two and a half inches.

The Perspiration.—We have seen that the skin heing
abundantly supplied with sweat glands acts ss an ergan of excretion.
An analysis of sweat shows us that it consists of over 98 per
cent. of water. Solids amount to about 2 per cent., composed of
minerals (chief among which is common salt), 0.8 of this smonnt
representing organic matter derived from the débris of the skin cells.
A certain amonnt of fat is contained in the sweat, and also traces of
urca, o substance Jargely given off .by the kidneys, and representing
the ultimate breakdown in the body of the nitrogenous foods we
consume. Sweat is acid in its nature, and contains a small amount
of carbonic acid gas.

Different animals exhibit great variation in the amonnt of activity
which their skin exhibits. It would seem that rats, cats, and rabbits
do not perspire at all by the skin. Pigs are said to sweat by the
suont. In the case of dogs and cats, perspiration is given off by the
pads of the feet, whilst the ox is also said to exhibit a much less
amount of excretion by the skin than does the horse or the sheep.

‘The Secretion of Sweat.—It must be noted that the skin
is always acting in ordinary life, and in the absence of exercise the
amount of perspiration which is given off from the skin is entitled
insensible perspiration. The increased amount which is excreted
through exercise is known as sensible perspiration. The average
amount of sweat given off by an adult man in twenty-fonr hours is
estimated at two pounds. There can be little doubt that the secre-
tion of perspiration as well as its amount are actions duly regulated
by the nerves which supply the minute blood-vessels of the skin.
The essential process of the excretion of sweat may be readily nnder-
stood. e have seen that the skin is amply provided with capillary
blood-vessels, which have been noted to be the finest vessels in the
body. These surround and encompass the sweat glands on all sides.
The blood circnlating in these blood-vessels is therefore separated
from the cavity of the sweat tube only by the thin wall of the blood-
vessels and the thin wall of the sweat gland itself. Through the
operation of a natural law the waste matters represented by the
sweat strain through from the walls of the minute blood-vessels into
the sweat glands, and are ultimately excreted at the surface of the
ekin by means of the pores in which these glands open.
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Relations of Lungs, Skin, and Kidneys,—1It is of import~-
ance finally to note in so far as the relations of lungs, skin, and
kidneys are concerned, that their physiological connection is of a very
close character. Seeing that all three organs discharge much the
same duties, a knowledge of this relationship is of extreme value to the
physician in his treatment of many diseases. Thus in many affections
of the lungs it is of importance to cause increased skin-action through
the administration of certain medicines which promote this latter end.
Similarly, in ailments of the kidueys, the skin is encouraged to
perform exfra work, so that the kidneys may be relieved. Nature
herself teaches us this principle of stimulating one organ by way
of relieving another, when it is discovered that in certain cases of
kidney disease more urea is given off by the skin than takes place in
health. Where, on the other hand, urine is given off from the
kidneys in large quantities, or where we find the digestive system
parting with watery matters, the skin will generally be found to
be dry. On the other hand, where the urine is of scant character
thrgugh some interference with the work of the kidneys, the skin,
tak}ng upon itself part of the kidneys work, will be found to be
moist, and to have the amount of its perspiration much inereased.
So also we find in summer when the skin acts freely, less urine is
passed than in winter when the skin action is lessened.

i THE KIDNEVS AND THE URINARY APPARATUS

'{.‘hg wrine constitutes part of the waste matters of the hody which
;35111 izh_rom the }?erforman% of bodily functions and duties, these last
UIfdl;r ng what is known as the m_etabolz'sm or the changes which food
tho fro m’];;}?e course of ifs being made available for the wants of
sists of the Kid € apparatus which is devoted to excreting the urine con-
called thee ' tney s (Figs. 41 and 42), from each of which passes a tube
wrine a Wi er (UU) $o the bladder (V), or receptacle in which the

coumulates,  This last eommunicates in its turn with the ex-

terior of ¢ 1
connec%ioxll %?ffy by a passage known as the urethra (Fig. 41,%). In

0 the skin, we have alread 1
k - ’ already noted that along with the
Oédggg’:eztziz(z)g luélﬁgs 1t forms & physiological trio engaged in’ the work
s rotion— at 1s, the getting rid of bodily waste. Whilst ali
b notedgin iesprac:mally perform the same work, differences are to
which thor exc{f)eg fc\)f the amounts of the respective waste materials
Tha X ete 1rom the blood,

¢, Kldneys.—The kidneys (Fig. 41)

Bituated in the lumbey region, or that of the lonumber two, and are

ins. They correspond

Nt e e



The Kidney 55

in their position to the lowest dorsal vertebrs, or that of the back,
and of the two upper lumbar vertebram, or those of the loins. The
right kidney is situated somewhat lower down in the body than the
left, this result being due to the position of the liver above., In
length cach kidney averages between 4 and 5 inches. It is about
2} inches in breadth, and exceeds 1 inch in thickness. The weight
of each Lkidney in the male is about 4} ounces, thav of woman being
somewhat less. From each kidney, and from that part of it termed
the hilus, the ureter (Fig. 42, O) takes its origin, this being the tube
conveying the urine to the bladder. The upper -

end of each urcter is expanded, and is known
as the pelvis. The phrase * kidney-shaped” indi-
cates accurately enough the shape of these organs
(Fig. 41). Each is convex on its oufer side, and
somewhat indented on its inner side. This in-
dentation forms the Ailus already mentioned, and
at this portion of the kidney the blood-vessels,
consisting of the renal artery entering the
Lidney, and the renal vein leaving it, are found
(¥Fig. 42, A, B). The ureter lies behind these
vessels. Around the kidney we find a layer of
fat, which is very well developed in the sheep
and the ox. The organ itself is covered by a
thin capsule, which is easily stripped of iis

surface. . R T
The Structure of the Kidney.—In a rr Kidoeys; uy, Qpeniaga
scetion of the kidney (Fig. 43) made in its long {g{:;flfr;"u?’m‘*ggf

dircetion, wo see that it may be divided into  gonioeof fhe f;;“m:
two portions. The outer cortical portion (@) is  trgo Main Yem; 4.
of a bright-red colour, and passes into the interior 435 5 yare?

of the' organ, leaving the middle or medullary

portion projecting into the pelvis as a number (varying from eight
or ten to fifteen) of conical masses. These masses are called the
pyramids (c) of the kidney. The base of the pyramids lies towards
the cortical portion, whilst their tips, or papille, project into the
pelvis formed by the expanded part of the ureter. These projections
lie in recesses or hollows of the pelvis known as calices. When the
summit of each papillze is examined, we find a number of openings -
which represent the ends of small tubes known as wriniferous tubules
(Fig. 44). In respect of their direction, if we trace them from the
papillee, we find them rupning in straight lines backwards to the
edge of the pyramids. At this portion they become twisted or con-
voluted. Then they turn back into the pyramids in straight lines, .-~ .

-
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and penetrate into the medulla or central portion. Their later
course oxhibits a return into the cortical part of the organ, where
convolutions or twistings are again seen before the tubules end in
bodies known as the Malpighian capsules (Fig. 45). Deseribed
in the roverse direction, we find that the wrniferous tubule (cach
of which on an avernge measures the wioth part of an inch
in_dinmeter) leaves the Malpighian body (6 and y), and then
oxhibits its first convolutions or foldings. It then assumes a
straight course, and passes into the medulls as a descending
tubule, Next, turning round, it
forms o loop, and passes up to
the corticnl or outer portion of the
kidneys, assuming a larger diameter,
and again becoming convoluted or
twisted. Tinally, narrowing again,
it forms a straight course through
the medulla, where, along with
other tubules, it opens on the sur-
foce of the pyramid. The renal
i..¢ artery, which has been already men-
" tioned as entering the kidney, is a
relatively large vessel which carries
pure blood. into the organ. The
renal wein is also proportionately
laxge, and carvies blood away from
the organ. As the remal artery
enters the kidney it divides into
branches, which are ultimately found
A, Renal Antory I, Roual Vain; forml.n loops or tufts within the

» Uroter. Malpighian “bodies already men-

tioned (Fi%. 45). Tach ball of capil-

body is known ae kL o The artery w ich enters the Malpighian
in the Shpo of the x’éi If; ﬁnp x‘r*ossl?el, that which 1ssues from the cz’q‘)sule
capillaries resulting from t(fxlclsl bdi\;? fon. ifl's }zhe Porond vesed, ahoso
form a much smallop vessel in thsmllm o of o tery o continued to
Malpighian body. Theso sm 11 ot b2 vein which leaves each
. allest vons, ultimately uniting together,

ot Inst constitute tho renal vei i

0 ! vein leav ol

o b}§?d lslgggvcygd ot of the e 18 ing the kidney, and by way of
1€ Nldney's Work,—With refor

turo of the Malpighian bodies of the Iﬁtiex?: o

tubes, which, like rivers comine from lakes

find that cach tubule consists chre

F1a, g2.~Tho Right Kidnoy sBon from
tho Front,

laries is called o glomerulus,

particular struc
y and of the uringferous
originate from them, we
of an extremely delicate membrane
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tined by special cells. Very important differences are noticed in
the cells of the tubmles (Fig. 45). Some of them are much
larger than others, and no doubt represent those which are engaged
in the more active work of the Lidney, In other parts of the
tubes they are smaller, and evidently of less functional importance.
Inside the Malpighian body itself we also find a lining of cells (4).
The importance of noting the cell arrangements of the kidney
will be apparent when we reflect that the duties of the organ do
not merely consist in separating from the blood waste matters,
but likewise include & certain amount of
sccreting or manufacturing action. It
is in connection with this latter duty
that the importance of the cells becomes -
apporent-  If we consider that each
kidney msy be held to represent an
apparatus which filters waste matters
from the blood, we may assume that
the work of pure filtration or separation
occurs in the Malpighian bodies, and
especially takes place from the tufts of
blood-vessels already described as being
contained within them. The fluid which
is exereted from the blood into the
Malpighian body may be described as
largely consisting of water, with a few
mineral constituents in addition. -
Here it is of great importance to ¥ia, 43.~Kidney in Sections,
recall to mind the fact that the wvein & Oyt Purts ) Clyes ¢ Poremids;
or vessel which leaves the Malpighian — Frromudsand Vessols™ e
body is much smaller than that which
enters it We thus see that the blood enters each Malpighian
body under great pressure, and that as it cannot easily escape
by the smaller vessel leaving it, such pressure is calculated to
Eroduce the desired result, namely, that of forcing fluid from the
lood in the vessels into the Malpighian body itself.  In other words,
on account of the greater pressure of the incoming blood the filtering
action of the kidney s in this way exercised. It is here a case of a
supply-pipe being of greater calibre than the overflow or escape pipe,
with the result that on account of the pressure exerted on the walls
of the blood-vessels the filtering action is expedited.
It must here be noted that the vessel passing out of the Malpighian
body in its course passes over the convoluted or twisted portions of
the ‘wriniferous tubules. These last have been already noted to be
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lined by special cells. It is here that the work of secretion as dis
tinguished from that of mere separation of fluid taking place in the
Malpighian body comes into play, for there can be little doubt that
the cells of the tubules separate certain substances from the blood,
which ultimately appear in the urine or excretion of the kidney itself.
To sum up, two distinet functions are thus discharged by the kidney.
The first of these is the mere act of filtration taking place in the
Malpighian bodies, whilst the second is a work of secretion effected
from the blood by the cells of the tubules, _
The Urine.—Urine is passed by an adult man to the extent of
about fifty or sixty ounces per day. In this amount about one and
a half ounces of solid materials will be contained. Th. secretion of
urine depends very largely on the geuneral condition
of the body, and also upon the nature and quantity
of the food. If a large guantity of fluids be taken,
we find an increase in the amount of the urine
present. On a somewhat dry diet the quantity
57 of urine is lessened. In the same way, where
cold checks the action of the skin, an increase in
the action of the kidneys takes place. Similarly,
where the esternal temperature is high and the
skin acting freely, the activity of the kidney de-
creases. In so far as the composition of wrine is

F10. 44.~TPlan of Kj . 3 3 3
1, Tntaoisr artone%; concerned, we find that it consists in a thousand

a Kidney Lobe; 5, Co 4§ par =
 Ridney Lobas 5,Corti: parts of about 958 parts of water, and 42 parts

Tabo; 5, Interobuler Of SOlds.  Of the solids wrea forms the chief

gﬁ%{’i‘{gﬁ{?{q;{ clement, being present to the extent of 23.3 parts.
Secondary Pyramid.  In addition, we find in the urine various minerals
_— . Tepresented by common salt, phosphoric acid, and
phosphates of lime and maguesia.  Uric acid is also present to the
extent of about 0.5 of the solids, whilst other substances in the shape

of sulphuric acid, ammonia, & 3 i
Auid. * Tha cnses'o 8, &e., are also natural constituents of this

o ke g Thg tl;eeurme are found to be carbonic acid, oxygen,
The specigc gravit yof roréj' N powe\’e}', rom tors s 10ms. T
o peific gro )1; . ordinary urine varies from 1015 to 1025. If
o ok | a,condigioysmmn‘maysx}spect.the existence of albumen in
b e, & con i n assoclated with Bright's disease. On the other
L nises high, say over 1030, the presence of sugar may be
suspected. Indeed, in some cases of diabetes. th ific i f
the urine may rise as high as 1030. e the specifc gravity o
Urea and Uric Acid—The most impurtant constituents given

forth by the kidney are therefore urea and uric acid. These sub-

stances represent practically the breakdown in the body of the
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nitrogenons foods we consume, represented by the white of egg,
juice of meat, and the like. Urea itself consists of carbon, hydrogen,
oxygen, and mnitrogen, the nitrogen bulking very largely in its
composition. , Hence, we may consider that, whilst the lungs and
skin are devoted largely to getting rid of non-nitrogenous waste,
represented by carbonic acid, water, and heat, the kidneys, in addition
to excreting water and heat, are more especially devoted to the
separation from the blood of the nitrogenous waste of the frame.
In so far as the relations between urea and uric acid are concerned,
physiologists are generally inclined to believe, that as urea repre-
sents the last stage of the breakdown of nitrogenons matters in the
body, so uric acid represents a previous stage in this work. In the
section {Vol. {) dcw;]ted io thdt:s descﬁpti{))anb 10{

out, it was shown that that disease probably \,gr’ﬁa,?:’% —t
.grises from an accumulation of urlcp acid or ‘%@’5 s
its derivatives, its further conversion into & {

urea being from one eanse or another ob- %)
structed. The great importance of the ex- 3§ el s
amination of the urine as ot merely indicative At

of kidney diseases, but also of other abnormal
states of body, will be apparent. This topic ~ §
will be specitlly treated in snother part of T 45§ lipichien Cpelo
this work. 3, Aferent Vewal; 3, Efferent

With regard to the original source of  Yydisyfapio Nerwork:

urea, it is held by many physiologists that 5 Fodnhehal Cet of Gopr

this substance is really formed in the liver, Tl & S Vreters

the kidneys, however, playing the part of

filters, specially devoted to ridding the blood of this substance. Of
uric acid, in all probability, the same remark holds good. It is not
formed, as far as we know, by the kidneys, because when these
organs are removed, the acid continues to be produced, and is fonnd
specially in the liver and in the spleen. Here also we may assume
that it is the duty of the secreting cells of the, kidneys to deal with
aric acid, and fo remove it from the blood in a similar fashion to
that in which we Lave scen them act in the removal of urea. The
cells of the kidney tubules, it may be noted, also exercise yet another
function. Whilst it is part of their duty to remove from the blood
the waste products just mentioned, it must be equally their daty
to vrevent the useful constituents of the blood from passing
away from that fluid. In this fashion we may consider that they
exert what has been called a “selective” action, irrespective of the
matters with which they are called upon to deal in the shape of
the blood constituents. = The blood which passes sway from the
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kidney by the renal vein is amongst the purest blood in the bod
gecing that it has just had removed from it the waste materia
just described, This blood, however, soon joins the general strea
of blood in the great vein (Tig. 41, Vo), Jeading upwards to tl
right side of the heart. This vein contains a stream of impu
blood, containing waste matters gathered from all parts of tl
body and returned to the heart, whence it is sent to the lun;
for the purpose of purifieation.

The Ureter.—The urcter we have seen to be the tube or du
of the kidney, which ends in a widened extension in the pelvis
the organ (Iig. 41, U U). It passes into the cavity of the bor
pelvis or haunch go as to reach the inside of the bladder. In leng
cach wreter is about cighteen inches, its diameter being described
that of o goose quill It consists of three coverings, the outer
which is composed of fibrous tissue. The middle consists of lon;
tudinal and circular muscular fibres of the unstriped variety, whi
the inner covering is composed of mucous membrane. In eas
where the mineral constituents of the urine form concretions
the kld}m.y and constitute the disease known as renal calouli
“stone” in the kidney, such matters tend to pass downwards fi
the kidney into the ureter, and thence info the bladder. In eas
where such conerctions are of fairly large size, their passage throu
the urcter may give rise to excruciating pain.

The Bladder.—The bladder (Fig. 41, V) is contained within 1
pelvis or haunch cavity. It is o somewhat oval bag or sac when i
oi“ﬂl)mne, f1‘)1113 of a triangular shape when empty. It lies behind 1

: es or front o‘f the pelvis upon the rectum, or lowest portion of t
lmga bowel.  The middle part of the bladder is named the body,
j('z)c\:;ill:u\?ar%ﬁ 021{};:& vthe base, while the upper part is known as
leading from the blnddegotljlgl? Wl'mh s s
! : e external surface of the body is tern
its neck. The neck of the bladder itself is cncircled b 1
known as the prostate gland, which exere o et funeth
connected Wi » Wh ses certain funchi

o blwcit(}lh the organs of gencration.
middlee oruoizz?;c:l;csg‘lfcggztlsfgxsla - 8‘5{1 o or Jaruus oot and o
several very distinet masses P(I)Se of Involuntary fibres formn

» whose function it is to contract

bladder in the oxpulsi i

xpulsion of urine, Round th IN
we find . X ¢ neck of the bladd
muscle gﬁgﬁfﬁ? development of these fibres known as the sphinc

jthe bladder is ke

; tept closed. DBeneath tl

?:;gr\\;{ 211113 &ngtgler layer ealled the submaucous coat{f V:rhills% ’Egsgj

ok aa er appears ag a thick and smooth mucous miembre
overed by epithelial eclls. In the floor of the bladder i
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nooth space known as the frigone (Fig. 41), where the lining mem-
rane is somewhat finer than in the other parts of the organ. At
1¢ hinder part of this space the ureters enter the bladder, its front
ogle being directed towards the neck of the organ.

The bladder, as we have seen, is a storehouse for the urine,
‘hich, coming through into the ureters from the kidneys, passes into
;in drops. The emptying of the bladder is accomplished through
nervous action Inown as a reflex act—that is to say, when the
roper period arrives for the bladder to part with its contents, a
ervous message, so fo speak, is sent to & nerve centre, situated in
re spinal cord. From this centre a reflex or return message acts on
he sphincter muscle, causing it to relax, whilst at the same time the
mscular walls of the bladder are made to contract, and so to expel
he urine through the urethra,

SECTION III

DISEASES OF THE DIGESTIVE SYSTEM

YEFERRING t0 the sections dealing with the digestive organs and
itk the process of digestion, it has already been poted that the
jgestive system is in reality a tube along which the food is made
o pass g0 that it may undergo the changes necessary to fit it for
eing added to the blood by way of removating that fiuid. The
tomach has been shown to be merely an expanded part of this tube,
be greater length of which is represented by the bowel or intestine,
reasuring in extent twenty-six feet. Another important item in
onnection with the digestive system is the fact that attached to the
ides of the tube we find certain organs known as digestive glands,
mongst which the liver, the sweetbread, the salivary glands, and the
astric glands of the stomach, stand conspicuous. The object of these
lands was shown to be that of providing certain flnids or “secretions”
hich are poured on the food in its jonrney along the digestive tube.
t is through the ageney of these secretions that the food is chemically
vd otherwise altered so as to fit it for absorption by the blood.
Dealing with diseases of the digestive system we can readily under-
tand how such ailments present themselves to us in a great variety
f forms. In the first instance such diseases may be due to deficient
ecretion of the digestive fluids or to some alteration in their natural and
ormal composition. An example of this class of digestive disorder is
florded us when for example we find a deficiency of pepsin in the gastric

7
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juice of the stomach. Another example of like kind is found in the
case of what is known as acidity, a common symptom of that hydra-
headed frouble known as indigestion or dyspepsia. If the secretion
of the lwer (bile) be deficient in quantity or quality, disturbance
of the digestive functions is apt to ensue, and very serious disorder
may be associated with a want of power on the part of the sweet-
bread to discharge its special duties.

Organic Disease.—The foregoing examples illustrate what may
be called “ functional ” diseases of the digestive system, They depend,
in other words, upon the upsetting of the normal work of one or more
of the organs concerned with the assimilation of food. There may be
no actual discase of the organs themselves. Their action is for the
most part of irregular character, and the ailments are susceptible of
- eure when the functions of the organs are duly and naturally resumed.

The case is of a very different nature when we have to take into
account; diseases of the digestive organs depending on what may be
called organic causes. By this phrase is meant that the ailments
depend upon some definite alteration in the structure and substance
of the organs concerned (see vol. i. p- 24). If for example ulceration
of the stomach is present, the function of digestion is seriously inter-
fered with owing to the inflammation of the stomach producing serious
disturbance of its duties. In cancer of the stomach another illustra-
tlém is fopnd .of organic disease, Where any striciure or narrowing
of the digestive tube occurs, we come face to face also with an
o§gnmc ailment. This latter condition depending on the presence
gm? f‘:uﬁmmi‘} or the fo'ldmg‘ of one portion of the bowel within itself,
th@“&?ﬂ@}’st?veer“s'ot;kseng_us_1mpediment to the matural performance of
“'O“Idorepresent o 0.Hn}lm'l_y, a tumour of the liver or sweetbread
that, o1l organty tlioo%,lanm fhgestwe ailment. It need hardly be said
- characger eshpxes]?nt themselves to view as ailments of &
function exists, No 1 b%n 1113 0se In which some mere irregularity of
orsanic disenss Put ubt this l.atter conéhtlorf is also represent'ed in
mitber and o ub reconstruction of health is a mauch more simple
of the Workings%aorfeoxggdi}; S&izolx)nphsheg wl]:ere & mere irregularity
of its structure has 1o bo comitey e cured than when an alteration

Gener -
the symptg,;ss(gn;? toms.—1 may be said in a general way that

= ge_StWi: diseases are easily noted, in the sense that
ensue. In thepﬁn . the performance of digestive work speedily

the of this work reference was made to
he arggggmgzyogutgﬁefoﬁgue as a_guide to the presence of disease.
way of noting the nature  pperred to the section in question by

of the information to be obtained from an
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fnepection of this organ. The special characters of the tongue shown
in digestive diseases will be agamn alluded to in conncction with the
present subject. Valuable information is also afforded in digestive
troubles from the character of vomited matters, whilst an examination
of the frecos (or matters discharged from the bowel) may afford an
important_indication of the presence of certain ailments directly
aflecting the digestive apparatus.,

" Ailments of the Mouth and Tongue.—Diseases of the month
and tongue are, for the most part, of simple nature. The most
scrious discase which can affect these parts is nndoubtedly cancer,
this affection being definitely marked by increasing pain and hardness
of the tongue, the disease extending to the glands of the mouth and
to those of the neck. It is needless to say that in a serious case like
this, the only treatment is represented by removal of the cancerous

rowth. The operation of removal of the whole or part of the tongue
1s a relatively simple one, and it may interest readers to know that in
the absence of the tongue speech can be almost perfectly performed.

Ulceration of the Tongue.—This is y 10 means an un-
common affection. 1t frequently arises from ‘the contact of the
organ with the broken edges of teeth. The services of the dentist
in this event must be called in in order to remove the irritating
cause. Sometimes sores on the tongue form as the result of stomach
derangement.  The cure here will naturally depend upon the relief
of the stomach complaint itself. The tongue may also be the seat of
uleers of syphilitic nature, usually found on its sides and also on the
insides of the lips. In the mouth also, syphilis may produce what
are called mucous patches, These appear of whitish character but do
not ulcerate. Wherever syphilitic disease is present, remedies must
be adopted for the cure of that condition, the tongue symptoms being
mere manifestations of the ailment. Ulceration may also be a sign
of commencing cancer.  (See SypmILIS.)

Where the mouth is affected through stomachic derangement, in
addition to attending to the latter ailment, a saline purge should be
given. In the treatment of such simple mouth affections no drug is
of greater service than chlorate of potash. A mixture composed of
two drachms of chlorate of potash, one ounce of glycerine, and eight
ounces of eamphor water may be used. The dose of this is & table-
spoonful cvery four hours. In addition, a chlorate of potash lozenge
or tabloild may oceasionally be allowed slowly to dissolve in the
mouth, The condition of the teeth should be rigidly attended to, and
regular brushing morning and night with carbolic tooth powder
yractised. A useful mouth wash is that made by adding a few _
crystals of permanganate of potash to half a tumbler of tepid water. .——.

~
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Another mouth wash consists of a fow drops of tincture of mym
added to tepid water, whilst the mixture of myxrh, honey, and bora;
sold by all chemists, nlso forms an extremely useful preparation i
irritated states of the mouth,

Toothache and the care of the Teeth.—The structure
the teeth was duly described in the scetion of this work dealing wit
the digestive organs. Of the high importance of attending fo th
welfare of the teeth nothing requires to be said, seeing that defectiv
tebbh, causing imperfect division of the food, forms a frequent soure
of indigestion. Toth decay is a process depending upon the abtac
on the teeth of germs or microbes which, colleeting in the moutt
appear to produce in conjunction with the food-débris processes ¢
fermentation. These processes develop acid substances which hav
tho cffeet of attacking the enamel and ivory of the teeth, and in thi
way of causing their decay. The rule should be followed of brushin:
the teeth at least once & day. To brush them af night is perhap
the most typieal procedure, sceing that the night brushing gets rid ¢
the particles of food which have accumulated in the mouth durin,
tsho_ day. There is no reason of course why the teeth should ne
again bo brushed in the morning, A tooth-powder should be use
and the teeth brashed, not merely across, but in the up and dow
direction, m order that the bristles of the brush may dislodge an;
particles lying in the interstices of the tecth, Many dentists*also re
(l:)ox?n‘nend that occasionally o thread should b drawn through the space
popveen the teoth by way of further ridding them of ddbris. Wher

riar accumulates on the teoth, it should be scaled off by the dentist
_Jreatment of Toothache,—Where a tooth has undergone the
}s)llxgcifis ]?f decay to o slight extent only, the services of the dentis
def(‘:ct tﬁew]lms'_‘.twne" Indeed, on the first appearance of any toot!
tooth e tl(n?:tll)zt ourggt to be at once consulted. Many defectiv
our dental w nmtsme and be made to continuc as useful parls o
paratus, whereas, through negleet, the process of deeny

quickly renders them ubtey it
i erly useless, oot o
guished from newr Tug tho g, e It o cont &

algia affecting the sums, The latter i
I ] rigl g . ¢ latter is confined b
1?“'0:5%?32’.11‘}1}2“; fﬂéocts the gums ab laxge. It arises from cold or :
denling with nerv(})s om, and will be duly dealt with in the sectior

N us diseases as a by : -
neuralgic in aoncral s & branch of the larger subject o

The com can 3
vt mon ;
Slcmy exposing the to se of toothache is of course

imitation. Whore toot?f(};i?;ﬂfﬁ'und 1ts nerves to the influence o

example, examination cets an apparently sound tooth, for
indicatine 1) ation will often reveal the presence of a small cavity
toothachg m}gg‘{lf‘m};qement of decay. In the case of ordinary
4V which, carcfully used, is capable of abolishing
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the pain, is found in carbolic acid, Care must be used in dealing
with this acid. It mnst not be allowed to touch sny part of the
gums, a small piece of cotton wool soaked in the acid being placed in
the decayed tooth. If allowed to remain for some time it eases the
pain, and & forther application may result in the destruction of the
pervous pulp. A dentist's rule in the treatment of toothache is that
& decayed tooth should practically be left open, whilst on the other
hand a tooth in which decay is just commencing should be stopped.
In some cases, powdered antipyrin or exalgin placed in the hollow of
a tooth will assuage the pain. A mixture which has been highly
recommended by an authority for application to an infiamed and
exposed tooth-pulp is composed of three drachms of collodion, three
drachms of erystallised carbolic acid, and ten grains of cocaine. The
cavity of the tooth must first be well dried out with cotton wool and
a little of this mixture carefully placed in the bollow,

It may be added that where inflammation of the gums oceurs,
and espeeially at the part where the gums and teeth join, it is likely
that a special form of inflammation of the tooth-sockets has occurred.
In such & case a dentist should be at once consulted, and for the
relief of the pain the remedies slready indicated in connection with
inflammation of the mouth in the shape of mouth washes, might
here be found useful. In addition jt is important that a saline
purge should be used a3 often as necessary by way of reducing the
feverish state.

Diseases of the Palate.~These disenses are by no means
common in adults, bat they are frequently seen in children. They
will be duly treated in the section freating with children’s diseases.
Thus thrush is a wellknown condition occurring in infants, and
glr:bably depending on some error in feeding. More serious is that

isease known as cancrum orés, where we find uleeration destroying
the cheek, and even spreading to the jaw.

Diseases of the Tonsils.~Under the name of throat troubles,
ailments of the tonsils fall to be considered. Other throat aile
ments will be duly treated of ander the head of affections of the
breathing organs, seeing that the condition known as sore throat
mostly applies to ailments affecting not the throat itself, but the
organ of voice and upper part of the windpipe at large. The tonsils,
however, in virtue of their sitnation at the back of the throat, fall
to be considered as organs which, properly speaking, may be said
to form part of the digestive tract. ~The tonsils %elong to that
series of organs already noted under the name of ductless glands
(sec p. 31). They are placed at the back of the throat, snd are
probably organs devated to the manufacture of white globules of the

ALHP—IL ]
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blood, such as have been shown (vol. i. p. 92) to perform important
duties conneeted with the destruction of microbes gaining admittance
to the system. These organs may also, like the thyroid gland, pour
gome secrebion of their own into the blood.

Tonsils which are enlarged or hyperirophied are very apt to become
infected by germs, thereby causing tonsillitis or quinsy. These tonsils .
are a menace to health, as these germs are the commonest cause of
theumatic fever and pericarditis. Hypertrophied tonsils should
always be removed by the operation of enucleation. )

Tonsillitis is an acute inflammation of the tonsil. On inspecting
the back of the throat the tonsil will be seen to be red and inflamed,
and 1n some cases several little points of pus or matter will be seen on
the surface.

Treatme.n.t.-.—A seline purge, such as Epsom salts, may be given
at ﬁrst._ Asp}rm In ten-grain doses or & mixture of salicylate of soda
ten grains, bicarbonate of soda fifteen grains, and water one ounce
with some flavouring agent, teken three times a day will reduce tem-
perature. The tonsils should be sprayed or painted with peroxide
of hydrogen, and afterwards gargled with Glycerin-thymol Compound
one cgagt to four of warm water,

uinsy may start with the condition described above in tonsillitis.

L some cases 1nstead of yielding quickly to treatment, one tonsil,

and in other cases both, continue to swell; the wvula also becomes
swollen and gelatinous looking. Pain is intense and swallowing
almost impossible. The temperature rises, the breath is very offen-

sive, and the side of throat affected will show swelling in the neck
and pain shoots from the neck to the ear. s ,

- Treatment.—Here it is extremely advisable to administer a
:gd]ﬁe pélhrgef by way of commencing the treatment, In order to
(vol c? ) de I_ever She tincture of aconite, described in the section
adult, Tia ing with Inflammation, should be used in the case of an

: ¢ mixture consists of fifteen minims of tincture of aconite,

and two ounces of water, Th .

. . . ¢ dose for an adult is a teaspoonful taken
:ﬁggegff,ie:ix’%lf :ite]ftffr the fIirSt hour, and then once znf hour for the
the inflammation x% 2y 1?:.1‘8. f this treatment is begun early in quinsy,

sto . Prevented from proceeding onwards to the
1 t"lr‘:lffa;fbiumr):smi}fn. Another remedy of use in tonsﬁlitis is guaiacum.
tincture 0%) eribed for an adult in tonsillitis as follows : Ammoniated

. gualacum, three drachms; tincture of aconite twenty

mmims; fum mucj
ucilag . .
ounces. The dose ig 8¢ one ounce; and camphor water up to six

. . two tablespoonful i i ke 1
contain e pooniuis twice daily. As aconite is
e usedegtlghzlgs mixture, that containing aconite leone should not
ame tme.  To relieve the more immediate symptoms
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and pain of tonsillitis steam may be inhaled from an ordinary inha
Some physicians recommend linseed meal poultices applied to |
peck by way of hastening the formation of matter, and thus bring
¢he case to an early termination. Certain throat affections may «
be noted te depend upon @ rheumatic condition of body. Wh
this condition exists, remedies for rhenmatism hould be given. T
ealicin in a dose of twenty or thirty grains given thrice daily,
salicylate of sods in a dose of ten grains given thrice daily
probably afford relief. Sargical treatment in the shape of punctixﬁ

»d

Diseases of the (Hsophagus or Gullet.—This portion
the digestive system is not specially subject to the attack of dise:
It is liable occasionally to develop cancer, although this must
esteemed a relatively rare form of the disease. Inflammation of
gullet marked chiefly by difficalty in swallowing may arise from
extension of month inflammation downwards. ~Vomiting may b
symptom of this latter ailment, the pain being referred not to
stomach itself buf between the throat and the latter organ.
the case of cancer of the gullet great pain exists with dificulty
swallowing, whilst the voice will also be of s husky character :
cough will be present. The glands of the side of the neck in suc]
case will also be found to be enlarged. The only ndequate treatm
for caucer here, as elsewhere, is that to be had at the hands of
surgeon,

Stricture of the Gullet.—Strictore of this portion of the dis
tive tube is usually found as the result of swallowing some corros
or burning poison, the inflammation set np having a tendency
varrow the width of the tube. The treatment for this eonditi
which is sometimes an extremely serions one from its interfering w
the swallowing of food, is of a surgical nature, and consists m
dilatation of the cesophagus by the surgeon by the aid of & bou
This instrument is passed downwards, and after repeated applicati
has the effect of widening the ecanal.

Spasmodic Stricture of the Gullet is a different affection, «
isone chiefly seen in hysterical persons, and most often in young wom
Difficulty of swallowing is complained of with a sense of choki
although, when the patient’s attention is diverted from her ailme
swallowing as a rule can be easily enough performed. We may
somewhat suspicious of the existence of this condition when we b
regard to the sge and sex of the patient, and also to the fact that
signs of any more serious disease are wanting. The treatment h
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is that which is followed out in cases of hysteria at large, an affection
to be more fully dealt with under the heading of nervous ailments.
It may however be said that the main lines on which a cure should
be attempted are represented by change of air and scene, firm but
resolute moral treatment, and by the use of tonics of which iron and
quinine are examples. The tonsils should always be examined for
local irritation.

DISEASES OF THE STOMACH

The ailments which affect the stomach, as has been explained in
the introduction to ‘this section of the work, may be classified into
those of orgamic kind and those of Junctional nature, Dealing
first with the organic troubles, manifested by some alteration in the
structure of the stomach, we may select for discussion inflammation
of the organ.
knol‘:lﬂamgatlgq of the Storgach.—-—Thig ailment is medically
acuten' as Glastritis, Tt appears in two forms, the first of which,
fout mﬁlclbmmatzon, 1s comparatively rare, whereas the chronic variety
Zdo mﬁlc more common oceurrence. Some authorities, indeed, con-
sidgreg zt %cute inflammation of the stomach may be practically con-
o arcertgi etrepr.es_ented a3 a consequence of dyspepsia or indigestion
not mereln ype; i other v?ords, the functions of the stomach are
G, y r}l}?seb, but certain changes also occur in respect of its
P e acute form of the disease is marked by the sudden
frequentl}]aéﬁdnsé Ofba: very severe character. The patient vomits

o matters o llerd rllngmg up whatever food has been undigested,
8 gliry oh pelied ultimately appear in the form of a Amid of
Y character representing the mucous secretion” of the lining

membrane of the o ! 1
constipation aleo e?i‘lléilch. In this disease headache is present whilst

L O The cause of this ail ich i
found " o s allment, which is generally
men, iSu%oI?)Ldgﬁ‘ life, and ocours more frequently in Womengthan in
water when heateared to some error in diet. Thus the taking of cold
of the acute kin:f : may induce an attack, but unquestionably gastritis
aleoholic liquop 819&1310§t common as the result of over-indulgence in
own as c%m-}, nd 1t 18 frequgnﬂy assoclated with that liver trouble
108ts, & typical ailment of drunkards, |

* In the ¢ 4
& case of children anather form of stomach inflammation is
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le to occur.  The patient complains of pain after foed and on the
nach being pressed. The vomiting here is generally more or less
inuous, and is brought up with considerable difficulty. Diarthees
 also be present. It should be noted as a point worthy of re-
nbrance, that if vomiting be due to any discase of the brain it is
in casy character, whereas when produced by stomach aflection,
hing is frequent and vomiting painful.
Treatment—Reserving the consideration of chronic gastritis for
section dealing with indigestian, we may sum up the procedure to
wdopted in the acnte form in the expression that the stomach must
made to rest from all its duties for at least a period of fwenty-four
rs. No measure is more valuable in cases of irritable stomach
n vest. JYee may be sucked in order to relieve thirst. If the
ient is extremely weak, nutritive injections may be administered
the bowel. It is needless to remark that if there has been over-
ooty v st 0w 4 a at onee cng off, and it is
T be placed on the tongue and
.o e T A seidlitz powder or dose
sulphate of magnesia may be given eight hours after the calomel
- been taken. Such a treatment, one authority remarks, may
’n cut short an attack. In cases where any irritating food has
n swallowed, the stomach should be emptied by giving the
ient large quantities of hot water so as to produce vomiting. If
n is especially severe in the region of the stomach, a warm
ltice applied over the organ will relieve it. If the vomiting is
remely persistent, iced champagne in sips should be given. A
sert-spoonful of the liquor of bismuth diluted with a little water,
thirty grains of carbonate of bismuth, may suffice to soothe the
mach. These drugs are to be given when the stomach is empty.
ten ordinary food is resumed, the diet should consist at first of
ily digested substances such as soups, chicken, milk puddings, and
like. Tt is necessary in all such cases to avoid heavy meals, and
take the food frequently and in small quantities.
Gastralgia.——This term is applied to pain in the stomach, a
aptom undoubtedly characteristic of many ailments affecting the
an. It is also known by the name of gastrodynia. Many
rsicians regard this ailment as a mere symptom rather than as
setfee 171 % YT Dgin limited to one spot, and often
iwe - of ulcer of the stomach. Painless
. S istic of severe indigestion. Some
horities are, however, inclined to believe in the existence of a sepa-
e ailment known as gastralgia, this ailment being regarded by them

s form of neuralyia of the stomach. The pain in this disorder is
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not specially connected with periods of food~taking nor is it associated
with vomiting ; also, in its periods of invasion, it is somewhat erratic
in its coming and going. A typical subject of stomach pain is generally
a spare thin person of a neurotic or nervous temperament.

Treatment.—It is advised that from one-sixth to one-half a
grain of cocaine be given in such cases just before meals, or ten
minims of nepenthe, or of the liquor of opium in water, may be
administered n the place of the cocaine. The general health shonld
also be supervised, and constipatiou if present ‘specially corrected.
Ten grains of antipyrin may be taken as a remedy in this ailment or
fifteen drops of the tincture of belladonna in water twice daily before
meals. Where ordinary remedies fail, the physician will recommend
rest in bed for two or three weeks, whilst careful attention is paid to
the diet of the patient, which should be extremely light.

Ulcer of the Stomach.— Ulceration is & process the nature of
which will be found duly detailed in the section on * Inflammation”
(vol. 1.). This is one of the results of the inflammatory process.
It is liable to occur in connection with the stomach in two forms.
In the first instance there is the acufe form of ulceration, and
secondly the chronic form. It is the acute variety which constitutes
the more important phase of the frouble, seeing that under certain
circumstances it may threaten life itself. This ailment, it may be
noted, may appear in the course of other diseases, and is known to
oceur in the course of erysipelas and typhoid fever. In such instances,
however, the typical symptoms of ordinary gastric uleer are wanting,
and the severe pain which marks the independent affection is absent.

Symptoms.—A typical subject of ulcer of the stomach is an
anemic woman. A marked feature of the disease is the occurrence
of pain in the stomach referred to one particular spot as a rule, and
commencing within ten minutes or quarter of an howr after @ meal
has been taken. We can readily understand the meaning of this
prominent symptom, seeing that the pain is due to the movements
of the stomach affecting the diseased portion. Vomiting occurs, and
relief is experienced when the stomach is emptied. ZThe vomsted
matlers may contain iraces of blood. The patient generally pre-
sents an emaciated appearance, and constipation is as a rule present.
What happens in this disease is that a limited portion of the lining
membrane of the stomach develops inflammatory symptoms. The
inflammation proceeds to the stage of ulceration of the inner coat of
the s_tomach., Prqducing what may be practically called a small raw
area in the inberior of the organ. The great danger represented in
this ailment is the breaking through by the ulcer of the coat of
the stomach, thus producing the condition known to physicians us
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perforation, In such an event the contents of tho stom:
course Jiable to escape into the general cavity of the abdom
their presence to set up peritonitis or general infl t
lining membrane of that eavity, This last, it need hardly
constitutes in itself a most dangerous condition.

An ulcer of the stomach is of circular shape and j
punched out appesrance, It may vary very much in size
of & small pea, to the occupation of & large area of the
lining membrane. Uleers of this deseription most freque
on the hinder wall of the stomach, The uleer is more dang
develops on the front wall.  Another result of uleeration |
to an extreme degree is that adhesions may be seb up be

Tt T $hes Utihe~ the digestive move
i sro T T T . estive {unctions

Crat oo’ .1 . + 3¢ are somewhat ot
most physicians incline to attribute it to some altered co
the gastric juice. Thus, if this latter secretion is of t
character, or if the natural protective powers of the st
lessened, ot if both causes operate, the lining membrane i
undergo the inflammatory changes resulting in uleeration
these causes there probably lies another represented by sc
tion affecting the blood-supply of the stomach and al
circalation through the organ.  This silment appears to b
cases suseeptible of a natural cure.  Thus, if the ulcer heal
a cure may be accomplished. In many cases, however, t!
dics of exhaustion from the pain and also from inability tc
due nourishment of the body. We have already allud:
fact that death may oceur from the uleer perforating or
through the wall of the stomach.

Treatment—All physicians ngree in placing rest of t}
as the fonndation of treatment, We caz sce the reason_ fg
,'. M .' . . AN Y 2 Al i a " PEETEETT RS t

B
1.

h B PR L el , al
ment mast be aupplied through injections or enemata of
material, that is, food must be given by the bowel. Wa
bowel first with a simple warm water enema.  An author s
this mode of feeding says: ** It is hardly necessary to poin:
in order to be well retained, an epema must be smal iz
temperature Jukewarm, and that it must pass gently and s
the bowel. A heaped teaspoonful of prepared malted fo

Troat. . 4y .« v L T
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and to make the whole quantity up to one and a half ounces, or two -
teaspoonfuls of beef peptonoids in two or three tablespoonfuls of
warm waber are typical examples.” All injections must consist of
easily digested foods such as will be duly deéscribed in the sections
dealing with ¢ Nursing” and * Invalid Cookery.”

The stomach being allowed to rest in this way for-a time, milk
may then be given by the mouth in small amounts. Mouth-feeding
must be at once stopped if symptoms of bleeding from the stomach
reappeaf., With the milk it is a good plan to mix a little potash or
soda water. Peptonised milk is a valuable food in thisailment. Later
on corn flour or arrowroot in fine powder may be given in the milk in
a cooked form, whilst Invalid Bovril, meat juice, goft boiled eggs, and
milk puddings may "gradually, as time passes, be added to the diet.
Bach case must be judged on its own merits regarding the return of
the food to the ordinary character, but a golden rule here ig that of
noting that it is safer always to err on the side of prolonging care in
the feeding than of being in any haste to return to the usual dietary.

Medical Treatment.—With regard to medicinal treatment
for any bleeding which may occur, small pieces of ice may be swal-
lowed and an ice-bag placed over the stomach. Hazeline in a tea-
spoonful dose may also prove beneficial. Vomiting may- be also
treated by the giving of ice, or a small dose of morphia. A capsule
containing one minim of creosote may be tried if the vomiting is per-

sistent. Some physicians regard bismuth as a necessary part of the
treatment. This may be given either in the form of a dessert-spoon-
+1 of the liquor of bismuth or in a dose from five to ten grains of the
subnitrate of bismuth, this amount being given thrice daily. The
latter drug is often given in much larger doses. -

In the case of collapse, indicating that perforation of the wall of
the stomach has taken place, the services of the surgeon must be ab
once requisitioned. An operation can be performed for the relief of
the condition and the saving of life.

Dilatation of the Stomach.—This term is applied to a con-
dition, the main feature of which is the enlarged capacity of the organ.
Ordinary dilatation is a condition apt to be represented both in
“chronic gastritis” itself and in dyspepsia. That which seems to
oceur in this ailment is an expansion of the stomach, due probably to
some want of contracting power in its muscular coat, so that instead
of the organ when empty contracting in a patural fashion it remains
more or less expanded. Ir all probability this condition is a common
result of indigestion, or it may be of some error in diet, bring-
Ing about as a result a loss of tone in the coats or membranes of the
organ. The ordinary causes of dilatation of the stomach, however,
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sre those which depend upon some obstruction to the free egress of
the food into the intestine, that is to say where the pylorus (or open.
ing of the stomach into the bowel) is undnly narrowed or blocked
through the presence of a tumour or of cancer itself. Occasionally
also, some degree of stricture of the pyloric opening, due to inflamma-
tion, may be responsible for the dilatation. ~Other causes are found
in adhesions taking place between the stomach and other organs, the
effect beini.m distend it; and yet another cause is found in some
injury to tho nerves of the stomach, bringing about paralysis of its
muscular layer.

Symptoms.—The onset of this disesse and its progress aro
nsually slow,  We first find symptoms of indigestion accompanied
by acidity. Vomiting is also & notable symptom in such ecases, and
the vomited matters are found to be peculiar in respect that they aro
of dark colour, extremely acid in cguracter, and containing sundry
microscopic fangi of the nature of yeasts (Sarcinz). Constipation is
srcscnt in this disorder, whilst the urine as a rule is scanty and shows

cposits, The abdomen itself is distended, and there is a greater ful-
ness towards the left side. A splashing sound is heard when the
lower part of the abdomen is manipulated or pushed upwards.

Treatment.—Great: care in the selection of food is here neces-
sary. It will ho better to avoid as far as possible all foods containing
starch and sugar. Little flnid roust be taken with meals, seeing a
condition which very largely favours the ocenrrence of dilatation of
the stomach is that of consuming large smounts of finids with the
food. It is better in this case that nutriment should be taken at short
Intervals and in small amounts than that a heavy mea} should be con-
sumed at once. The more digestible the food, the better for the
patient. At first lit}uid foods may be alone ordered. Strong soups,
tccf jellies and the like may be given, whilst later, sweetbread, tripe,
white boiled fish and chicken may be added to the diet. If pain be
present after solid food is taken, it will be wise to limit the diet to
articles of a fluid nature.

Drugs.~Drugs are mostly given in this ailment by way of relieving
urgent symptoms, To correct the acidiby bismuth may be given, as
aleeady preseribed in other stomach troubles. A favourite remedy
is salicylate of bismuth, of which ten to twenty grains may be taken
after food twice or thrice daily. Between meals it is recommended
that a draught containing five grains of sulphocarbolate of soda com-
bined with twenty minims of spirits of chloreform, and half an ounce
of compound infusion of gentian, should be taken. The object of these
remedies is to prevent the occurrence of acid fermentations, a result
also attained by the limitation of starches and sugars in the diet-



e.—Dilatation of the stomach, however, is mostly treated
,” o term implying the washing out of the stomach by aid
nach-pump or similar appliance. A patient by the aid of
ywn as a stomach-siphon can perform this operation upon
\.rubber tube is passed into the stomach, and is provided
r extremity with a funnel. ‘When the tube is passed into

h, the funnel is filled with fluid. Just before the fluid :

n the funnel the latter is rapidly lowered, when the

f the stomach are siphoned oub into any convenient

The fluid used to wash out the stomach is tepid water
little bicarbonate of soda has been added in the proportion
70 grains to the ounce. In other cases a saturated solution
id is used. A few pints of fluid represent the amount, to

cach washing, the operation being performed first once or

-and afterwards less frequently as progress is made. The
wage is to remove irritating matters from the stomach and
¢ its muscular layer to increased action, = -
r of the Stomach.—Cancer is unfortunately a frequent
this organ. It appears to be slightly more common in
-in females, and may be considered to be a disease of later
most frequent seat of cancer is the pyloric or hinder orifice
mach. The symptoms consist of digestive disturbance,
1 flatulence, followed by vomiting and pain after food is
is pain in the majority of cases appears when digestion has
for some time. When the disease has become established
ed matters will be found to contain blood, giving them
ance known as ‘‘coffee ground vomit.” The pain is nob
sly relieved by vomiting as in gastric' ulcer, whilst we find
& growing rapidly thin, and on examination a tumour or
mn generally be detected towards the right extremity of the
We have seen that in gastric uleer the subject is generally
nd the discase common in the young, whilst pain in this
nes on very soon after a meal has been taken. |
ment.—It can be understood that all treatment here
e directed to relieving the symptoms, the only cure, if cure
e, being represented by a ‘surgical operation. The food
ven In small quantities only, and should consist chiefly of
briment.  Many physicians recommend that the stomach
washed out as described in the case of dilatation of the
[ constipation is present, it must be relieved by an enema.
0 the extent of one minim enclosed in a capsule may be given
. Where mueh collapse and weakness are present, small
of champagne form a most suitable stimulant. °
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Dyspepsia or Indigestion.—* Indigestion” forms onc of the
most difficult ailments the physician can be called npon to treat. In
the first place its causes are very numerous, whilst its symptoms vary
extremely in different patients.” In the sccond place the treatment
which is'adapted for one case is found to be unsuitable for another,
hence each case has to be treated on its own merits. We have
already scen that gastritis is a condition associated with a certain
nmount of change in the structure of the stomach. On the other
hand in o pure case of dyspepsia (as indigestion i3 also termed), we
have to consider simply a case of defective action of the organ, not
typically associated with sny alteration in its structure. \The lead-
ing symptom of all cases of indigestion may be taken to be repre-
sented by pain or discomfort associated with the taking of food
and with digestion, in so far as the stomach is concerned. Along
with this discomfort we may find other symptoms represented
by flatulence, acidity, constipation, and the like, These various
symptoms are not developed in any single ease of indigestion in
an equal fashion. As a rule we find one symptom much more
prominent than another, although in all cases the discomfort during
the process of digestion is more or less distinctly marked, In an
extreme case of dyspepsia, indeed, the patient may be reduced to such
a state that “whilst hangry he fears to eat.” Chronic gastritis was
mentioned as s condition represented jp certain cases of indigestion,
and no doubt dyspepsia itself is a symptom of this ailment, but it
must be clearly understood on the other hand that ordinary dyspepsia
may exist without the presence of gastritis, so that the distinction
between these two conditions may be briefly alluded to by way of
assisting the recognition of the one disease and the other. In the
case of gastritis there is usnally a history of abuse of alcohol or of some
long-standing ailment of system. Vomiting is frequent, especially in
the morning, and the pain is not relieved when the stomach is emptied.
Again the pain in the stomach may be severe, especially when the
organ is pressed upon. Turning to ordinary dyspepsiz on the other
hand, we find that there mny?:e no distinct or single cause to be
found by way of accounting for the ailment, but rather a multiplicity
of causes mostly representing in themeelves errors in diet. Vomiting
agmain is not frequent, but when it does occur the patient feels relieved.
There is no marked thirst such as we see in chronic gastritis Ina
word, in the latter disease the symptoms point to one or two distinct
causes, whereas in indigestion where the symptoms may be less severe
we may find a multiplicity of canses,

Symptoms.—A prominent symptom of dyspepsia is found first
of all in the loss of appetite. Qccasionally, howerver, the patient may

/:T :\.,
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exhibit an appetite of more than usual activity, in which'c
indulges it he is likely to pay dearly for his neglect of the pr
he should have observed. ~Possibly a lack of appetite for fo
sents an attempt of nature to limit the amount of diet v
individual should take. A good appetite must usually be
as a sign of health, and its absence in the present insta
therefore be considered as due to a distinet cause represente
inability of the stomach to deal properly with what it is offe

Flatulence.—This symptom is generally spoken of by d
under the name of “wind on the stomach.” It is a common
what may be regarded as a deficiency of chemical action on ti
the stomach induced by the fermentation of food producin,
gases. Occasionally the gases brought up from the stom
possess a highly disagreeable odour. With regard to pain
noted that in indigestion it is not present in a marked degre:
may be occasional cramps or passing pains felt in the stomac
another symptom is of a more pronounced character, and is )
known as keartburn and by physicians as cardialgia. Hea
no doubt produced by the excessive acidity of the gastric
cure from a popular point of view being accomplished thr
taking of such substances as are of alkaline nature, the most
of these being bicarbonate of soda. Another symptom of ¢
is that known as pyrosis or waterbrash. This symptom is m
the bringing up from the stomach of a watery fluid. It fi
accompanies heartburn itself, and there is no doubt that
from the imperfect digestion of certain elements of the foo
of those microscopic fungi already alluded to in connect
stomach dilatation probably taking part in its production, °
forms yet another symptom of dyspepsia, but as has alre:
noted it may be absent in many cases of this ailment.
probability it is most likely to occur when certain indigesti
are taken.

Cases of ordinary indigestion as distinguished from those
ander the head of chronic gastritis, are styled those c
dyspepsza, this latter phrase indicating that the general
the ailment may be regarded as a want of tone represente
whole operations of the stomach. '

Causes.—We have already noted the causes of indigesti
extremely numerous, It is necessary, however, to enumerate
detail, 1na§much as the first step toward the Detterment of th
raust consist in his own intelligent supervision of every deta
life and habits, not limiting this investigation to the matter
alone. In the first place, deficient teeth, causing a person to
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food in place of masticating it thoronghly, may be set down as a
frequent cause_of the beginnings of indigestion at least. Generu!
wealziess or debility of body, arsing from organs other than those de-
voted to digestion, may induce this ailment.  After feversand the like
an immediate return to ordinary diet would undoubtedly be followed
by dyspepsia. In the third place, from one cause or snother, we may
find some deficiency or alteration to be represented in one or more of
the various secretions of the digestive system. If the gastric juice of
the stomach, for example, exhibits an sbnormal condition, if the bile
be deficient in quantity or quality, and if the sweetbread juice be not
properly elaborated, we can understand how sssimilation of the food
cannot be perfectly efiected.  In’the same way the bolting of the food,
which we have seen to be a canse of indigestion, interferes with the
proper action of the saliva of the mouth on the starchy matters con-
tained in the food. We find herc another adequate reason for the
thorough chewing of all our articles of diet,

Habits.~There can be little doubt that many eases of indigestion
are directly cansed by erroneous habits and an unwholesome mode of
life. Thus indigestion is extremely apt to follow upon intemperance
in eating and drinking. Intemperance is not confined alone to the
abuse of alcoholic liquors. It may be very typically represented, in-
deed, in the man who eats far beyond the needs and requirements of
his body. There is a story told of the famous Dr. Abercromby in
which, after listening to the account given by a patient suffering from
indigestion of the amount of food consumed, he told the patient that
the source of his complaint Iay in the fact that whilst he had only one
stomach he ate enough for five. Moderation in eating and drinking
constitutes onc of the primary rules for the preservation of health, and
there can be little doubt that dyspepsia occurring in men about
middle age is frequently due to their consuming as much food at
eay forty or fifty years of age as they did when they were twenty
years younger. With regard to the excessive use of aleohol, thisisa
frequent canse of digestive tronble of the kind we are considering.
We have noted how intemperance is a natural cause of gastritis The
use especially of raw or ardent spirits tends to inflame the lining
membrane of the stomach, and thus to bring about irregnlarity in its
sction, Equally to the point is it that excess in tea and coffee is
liable to produce indigestion; this latter cause operates very frequently
in the case of women, and especially in the case of poorly fed girls,
who imagine that tea and coffee are foods, and who, therefore, under
this erroneons jdes use these fluids in excess.

Thke taking of an excessive quantity of a fluid during meals is

another canse of dyspepsia.  Part of the result thus produced ig
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extreme dilution of the gastric juice, which is thus rendered. incap.
able of perfectly acting upon the food. A vast deal of the dyspepsia
from which Americans suffer can bé traced to the habit of drinking
large quantities of iced water with food. Another frequent source of
indigestion is that of neglecting the old saying, * After dinner rest a
while” Digestion we have seen to be a work involving a consider-
able expenditure of nervous force, hence all exertion, whether mental
or physical, after a meal should be avoided. The typical state after a
full meal is that of resting for a time. Whether or not the “after
dinner nap” is a healthy procedure or the reverse, has been made the
subject of much discussion, but the balance of opinion founded upon
physiological considerations would seem to point in the direetion of
the statement that for the young or middle-aged healthy person sleep
after dinner is not a natural phase of daily life. It may be different
in the case of old persons whose bodily powers require to be conserved.
It is perfectly probable that in a state of sleep the digestive functions
are somewhat modified in their action. If it be unadvisable to go to
bed ‘immediately after eating a heavy supper, it must be equally in-
judicious to go to sleep after dinner. S
Treatment.—The treatment of indigestion is naturally as varied

as are its causes, In the first place it may be noted as a useful rule
that where an acute attack of indigestion comes on within a limited
time after a meal, no pain being represented, but where the food, as
the phrase goes, lies “like lead in the stomach,” the proper course is
that of emptying the organ, This may be done by the swallowing
of tepid water in which a little salt has been dissolved, or by giving
thirty grains of powdered ipecacnanha, to be followed by several,
tumblerfuls of warm water. In this way the stomach is at once
relieved of the food which is temporarily obstructing its action; and
mothers should remember that causing a child to vomit is often the
quickest way of cutting short an attack, the result of taking improper
food. An ordinary acute attack of indigestion requires little more
than abstinence from food for some time, and the taking of some

liquid nourishment in the shape of milk with or without soda-water.

Rest, here, as in other cases, gives the stomach the best possible

chance of recovering its tone. If any drug or medicine be required,

the liquor of bismuth in a dessert-spoonful dose may be taken on

an empty stomach.  Occasionally for the relief of acute dyspepsia, a

ppwder of the following nature has been prescribed : Carbonate of
bismuth, three drachms ; carbonate of magnesia, three drachms ; hydro-

chlorate of morphia, one grain. These ingredients are to be mixed

and divided into eighteen powders. One powder may be tak .
daily about one hour afterI;n eals. P ay be taken thrice



Treatment of Indigestion

Where much pain exists & mixtore composed of two drachn
bicarbonatz of soda, twenty-four minims of dilute liydrocyanic
and eight ounces of infusion of gentian, may be tried,  The dosc of
mixture is two tablespoonfuls taken thrice daily between meals.
the reliel of flatulence a charcoal biscuit may be taken after
whilst another favourite remedy is a mixture composed of d
hydrocyanic ecid, forty minims; aromatic spirits of ammonin,
drachms; compound tincture of cardamoms, four drachms; tin
of ginger, three drachms; spirits of chloroform, twe drachms;
carraway-water to make up six ounces. The dose is a tablespoc
which may bo taken four or five times a day when the flatuler
troublesome.  For ncidity sn old-fashioned cure is that of e
an apple, whilst a mixture composed of light carbonate of mag:
half a drachm ; bicarbonate of soda, twenty grains; tincture of or:
peel, balf a drachm; and peppermint-water up to one ounce {
a dranght which may be taken when acidity is troublesome.
or ten grains of bicarbonate of sods dissolved in water ma
simplo draught which relieves the acidity. Sucking a bicarb
of soda lozenge or a bismuth lozenge will also tend to relieve
symptom. A tabloid of carbonate of sods and mint allowe
dissolve in the mouth has also an excellent effect, Where *w
bragh” presents itsclf as a troublesome symptom, it may be tr
by giving the patient buttermilk to drink. A dose of thirty g
of carbonate of bismuth may be taken to relieve this condition
an-hour before meals in a little water thrice daily. If the
passing into the mouth is of an acid character, it would be prog
such a case to give a mixture containing dilute hydrochloric
two drachms; gilute hydrocyanic acid, twenty-four minims;
compound infusion of gentian to make up cight ounces. Two
spoonfuls of this mixture may be given thrice daily half-an
before meals,

Pepsin.—In cases where the disease may be presumed to
from some deficiency in the secretion of the gastric juice, physi
arg accustomed to administer c}[l)sz'n. This substance, being
represented in the secretion ofp the storach, its administration
sumably increases the digestive power of the organ, It ma
administered in o powder consisting of four grains of pow
rhubarb, and three grains of pepsin.  This powx%’crr should be |
after cach meal. A tabloid consisting of pepsin, bismuth, and che
also forms a usefol mode of administering this substance ; one to
of thesc tabloids may be taken after meals. Another substanc
also been used in the shape of papain.  This is a vegetable fer
Two or three papein tabloids may be swallowed twice or thrice
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just after food. Pancreatin is another digestive agent obtained
from the sweetbread. It is best given in the form of what is called
a peptonic tabloid. One to three of these may be talken after meals
twice a day. ‘

The Diet in Dyspepsia.—Having thus noted the chief points
connected with the treatment of indigestion by means of drugs, we
may finally pass to consider an equally, if not more important topic,
that of the foods which it is proper for the dyspeptic respectively to
take and to avoid. It may here be said that a very large part, if not
the chief part, of the cure of this trouble is to be found in the proper
regulation of the diet. If one cause of this ailment is the taking of
improper articles of food, it is clear that their avoidance and the
substitution of proper nutriment must tend to counteract the ailment.
It may be said that no definite laws save very general ones can be
laid down for the feeding of dyspeptics. As a rule, indeed, medical
authorities agree in expressing the opinion that it is most unwise to
judge one dyspeptic by all in the matter of diet. Therefore occa-
sionally a patlent's tastes or appetites may constitute safer guides
to the kind of food likely to agree with him than those prescribed
by hard and fast dietetic rules. If any general treatment can be
formulated for guidance in this matter, it might take the shape of
the general advice that the food of the dyspeptic should, on-the
whole, be of light character. He should avoid all indigestible sub-
stances, of which cheese, pickled and salted foods, pickles themselves,
pastry, and the like are examples. The most easily-digested foods
are first of all, meat soups, milk puddings, white.boiled fish, tripe,
and chicken. Mutton and beef require a longer time for digestion
in the stomach, mutton being the more digestible of the two. An
authority on diet gives a very important hint when he remarks that
certain fats tend to produce acid and cause dyspepsia, especially fat
contained in meats which have been baked. Tripe is an excellent
food, seeing that it is most easily digested. Amongst other articles
which are placed under the ban of the physician in so far as . the
.dy§peptlc patient is concerned, are pork, veal, baked meats, and also
boiled and stewed meats; rabbit, eggs, and shell-fish are better left
alone, whilst as regards vegetables, nuts, young potatoes, carrots,
cucumbers, and parsnips are to be regarded with grave suspicion.
The bread eaten should be stale, and taken for the most part toasted.
With regard to meat, it has been remarked that a tender beefsteak
of small size properly cooked upon the gridiron, slowly eaten and
well masticated, suits dyspeptics admirably. With regard to vege-
tables, a very little cabbage or the heart of a cauliflower 16 permissible,
Vegetable marrow, stewed lettuce, and celery are also allowed.
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Beverages.—A dyspeptic may find that s cap of cocoa will suit
him much better than tea, and he mast certainly avoid coffee, for the
rcason that it cxerts a slowing or retarding effect on the digestive
process. To milk, diluted with soda-water, there can be no objection.
Many dyspeptics find relief by taking one or two tumblerfuls of kot
water between meals, and also at bedtime and on rising in the
momning. The water, however, must be really hot, and not merely
tepid. In the latter case it is apt to produce nauses, With regard
to alcohol it is difficult to lay down any hard and fast rule. Much
will depend on the ordinary habits of the patient in_this respect.
Any excess of aleohol is to be of course prohibited, and with regard
to beer and stout, and also acid wines, sherry, port, and the like, it
will be wise that they should be avoided. Physicians are gencrally
ngreed that the safest form of aleohol for dyspepties where aleohol i3
taken at all is a little old Scotch whisky, dilnted either with plain
water or an glkaline mineral water such as Apollinaris or Johannis,
Finally, it is well to bear in mind the caution tgat it is better always
for the patient to rise from table fecling that he could have eaten
more, than to end his meal feeling a sense of repletion. With regard
to tobacco it may be added that there can be no objection to its
moderate use on the part of those who have been accustomed to enjoy
their pipe or cigar. The smoking of innumerable cigarettes, it should
be noted, especially on the part of the young, is n practice which,
in addition to lowering the standard of their general health, tends to
give risc to the symptoms of dyspepsia.

DISEASES OF THE INTESTINES

In dealing with diseases of the intestine or bowel we may remind
ourselves that this tube (26 feet long) is divided into two portions—
the small intestine, which is a continnation of the stomach, measuring
20 fect, and the large tntestine or hinder part of the canal, measuring
6 feet in length. It is in the small intestine that the greater share
of the work of digestion takes place. Certain discases are directly
associated with this part of the digestive tract. Thus typhoid fever
and dysentery (vol. 1.) are ail closely ted in respeet of
their seat with the small and large intestine respectively. But the
intestine itself may also be the seat of special niﬁncnts which fall ta
be considered in the present instanee.

ALILP~IT, r
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DUODENAL ULCER

The first part of the small intestine, just after leaving the
is called the duodenum, and an ulcer in this situation is the
one of the most obstinate forms of indigestion. Formerly
looked upon as a rare condition and vaguely connected w:
Later it was recognised as & much more common disease, 1
assoclated with hemorrhage, perforation, and peritonitis
then almost invariably treated by the operation of joining th
to a further point of the intestine, the ulcer thus being give
time to heal. The question then arose, cannot this be done
treatment ?

Symptoms.—The symptoms are those of an acute in
the pain, a8 & tule, being above and to the right of the n
some tenderness. Pain comes on generally some two hours ¢
and is somewhat relieved by eating. In dangerous case
blood in the stools, black in character, snd this, associat
condition of collapse, will call for immediate operation.

Treatment.—The medical treatment consists of rest i
strict dieting. Milk and milky foods may be given in small
every two hours, while for medicine Dr. Hurst advises hall
of olive oil before each feed in the day, and a powder of
chalk 10 grains and bismuth oxycarbonate thirty grains :
taken in the night. Belladonna has also been recomn
reduce the secretion of gastric juice.

DIARRHEA

Thq diarrheea so common in summer is almost invarial
by taking some food or milk which contains harmful bacter

Symptoms.—The symptoms, as a rule, are & sudd
empty the bowels and violent abdominal pain, sometim
panied by vomiting. The motions are repeated at frequen
until they are of a thin character, almost like rice wate:
patient becomes cold and collapsed.

Treatment.—The abdomen should be carefully exam
that there are no signs of any acute specific trouble such as ap
As the exciting cause is an irritant in the stomach or ink
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exactly opposite condition to the person who suffers

stipation, and although such an ailment may persist for

years without apparently affecting the health in a mater
the condition may nevertheless be deseribed as one of a
wearing-oub character. Hence it is of importance thab
should be paid to the means to be adopted for the rel
annoying condition. Another form of diarrheea is recc
physicians in the shape of a form of the ailment common

people. This trouble is characterised by the symptoms
soon after food has been taken, the commencement of the
process evidently causing some physiological action whic
effect of inducing the intestine to part with its contents.
of this kind the best remedy is that which consists of two
Fowler's solution of arsenic with five minims of laudanum
just before meals. It is necessary here to attend rigis
general health.

Treatment—In the case of a person affected wi
diarrheea, the food and the general habits of the individ
be closely scrutinised. An intelligent examination of i
should afford some indication regarding the foods more liab
diarrhcea than others. 'With respect to the examinati
general health, note should be taken if the ailment is more
at one period than another. In the case of this disease it
that removal from one locality to another will sometimes ef
In the same way a change of habitat may give origin to t
These facts are probably to be explained by a reference to
supply, or it may be in some cases even to the soil ai
surroundings of the patient.

Diet.—The subject of chronic diarrheea should as a rul
cure by avoiding green vegetables and potatoes. The bre:
should be of stale character. Fruits should also be avoide
diet as far as possible should be confined for a time to
meat, peptonised foods (see INvarip CooRERY), and powd
An authority on this subject maintains that if the patient will
a time on a diet consisting solely of milk, he is certain of «
milk diet is succeeded by = diet of raw or powdered meat, <
tonised foods are also given in conjunction with raw meat o
stage. Another authority speaks very highly of Kowmiss.
15 formented mare’s milk; but in this country it can be 1
cow's milk, and can be had at any of the large dairy establ

Drugs.—A large quantity of drugs have been preseril
treatment of chronie diarrhcea. Amongst them probably
useful remedy is represented by twenty minims of aromati
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acid given three times & day in water. Fowlet's selution of arsezic
two minims in water after food, or Ipecacmanka two grainz fn & pill
twice a day after food may be tried if other remedies fail. A pode-
pbyllin pul containing one gmin of that szbstance iz Lkely to be
usefnl if taken at nizhkt when the motions pased zre ¢f o gale
eolour, indicating thet the funetiors of the Lver wze ret daly per-
formed. A three-gmin dose of calomel taken at rizht may alio act
uzefully under Itke corditionz. A L‘zb!es.;;mnf:l of tke tincimre of
rhubarb taken twice a day in water is alio 3 simple but excelext
reredy. It should be administered between meals.

Constipation.—If aze were azked to fndicate 2o aflmert which
mizht be deseribed as the most prevalent of the trowbles repre-
sented in modem life he might well select conetipation 23 the typical
example, Whether the conditions of civilized existerse promate this
aflment, or whether the fact that modern cookery is respansible for
it2 occurrence ere matters which reed pot kere be discusmzed. Scfice
it to say that whilst inefective 2ction of the bowels Is 2 symptom of
many diseases is may nevertheless be regarded 23 exemplifyive, Iike
diartheea, a cordition worthy of being rezarded a3 & distinet ailrens.
As in the case of dyzpepsin, we find the camses of consifpatict to
be very varied. It may be well in the firsh Instarce to devere st
tention to the common causes which suffce to induce the ziment
under consideration. We are bere spealing of whkat may be termred
habitual constipstion, in which there exists an oppesite siate of
matters to that found in chrozie diarrheea. Thkere the bowels too
rapidly part with their conterts; kere the bowels show listle or £o
dizposition to excrete waste matters. One important poirs eonzected
with constipation a% large is that found in the cheervation that it
represects a condition extremely Iiable to develop irto z chrozic sate.
Mozt of the bodily actions connected with onr daily life are raled by
kabit. Sleep, for example, may be cornsidered to te a Rali of oxx
frame.  Sleeplessness is arother kind of kabit which replaces thad
which is ratorzl.  In the same way the doy of getting rid of tke
¥aste matter resulting from the digestive procesves comes to te a
habit of the digestive syatern. When from oze eanse o> azcthes
this patarel dody falls into steyance, It is replaced similarle by the
constipated habis, and 23 time passes Inereased diffecliy exiziz of
indocing the intestine to resame It pormal wotk

Causes.—Tke cazzes of constipation may te exnmernted av eome
sisting, first, in errors of dief.  ¥f  person takes a superzbrzdacee f
foods ot easily dizested ard terding to cause slowress or difenliy
of bowel-movement, the beginning of consiipation may te thuws
sccoanted for. In the eecond place, particvler woder of life t2y .-
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induce constipation. A person who is accustomed to a sedentury life
will be more apt to suffer than one who leads an active and out of
doors existence. An author remarks that where a sedentary person
introduces into his life the habit of taking a brisk walk morning, noon, .
and night, a cure of the constipated condition may sometimes in this
simple way be effected. In the third place sex exercises an appre-
ciable effect as regards the origin of constipation. It is a notable fact
that women are much less attentive to the state and action of the
bowels than are men, and in a large proportion of cases in which females
suffer from such ailments as headache, a bad colour of the skin, and
other symptoms, constipation will be found to constitute the root of
their troubles. Finally other causes of this ailment are to be found
in the matter of locality and surroundings. Persons who visit the
seaside are liable to suffer from constipation during the earlier days
of their stay, just as in the case of a sea yoyage constipation -may be
represented. The water-supply of a distriet may through its hardness
induce constipation, just as under other circumstances a particular
drinking water causes diarrhcea.

Symptoms.—This ailment induces a general upset of the entire
bodily functions. Headache is commonly complained of, the appetite
is impaired, the tongue is often coated, indigestion may be present, the
skin is liable to exhibit a sallow and unhealthy character, and the
nervous system is affected in the way of depression. Results of
constipation are seen very frequently in the production of piles,
produced by the pressure of the loaded bowel on the veins which
return blood upwards in the body. Coldness of the feet is also
complained of, this condition probably arising as a result of pressure
on the nerves. On the whole, then, constipation is a condition in
which the human body may be compared to a house with a more
or less imperfect drainage system. Matters which ought to be carried
out of its bounds are retained, and an unhealthy condition of affairs
appears as the natural result.

Tr(_eat.ment.—-A wise writer in the matter of treatment has first
of all wnsisted upon the necessity for the patient cultivating the
“habit” of soliciting nature by sitting in the closet at a regnlar hour
each day. This habit practised at a fixed hour should be persisted in;
even if no success follows for some days, it should nevertheless be
subjected to a prolonged trial. The cure of constipation, it may be
said, is one which must be undertaken by diet and not by drugs. This
statement does'nop minimise or lessen the value of drugs in the
treatment of this ailment ; it only emphasises the fact that diet forms
the resl sheet-anchor of the patient, whilst drugs appear only as
subsidiary aids. The value of this advice can readily be demon-
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gtrated.  If & patient relies upon pmgative medicines slone, it will
be found that in a short time these lose their effect. The dose has
therefore to be increased and further augmented ss time passes,
so that at the end of s ccrtain period, & person may be found
swallowing, without cffect, quantities of pills and potions sufficient
to render an ordinary healthy person extremely il One of the curses
of modern life may, indeed, be described as the habit of continnally
swallowing purgative medicines in the hope of earing constipation.
Diet.—Dealing first with the question of diet the patient shonld
avoid all such foods as cheese, salt meats, pickles, and the like. Rich
food, regarded generlly, should be avoided. The diet of the con-
stipated person should contain a fair proportion of vegetable matters
and fruits, salads (especially those mntﬁz with oil) are excellent, s also
are green vegetables at Jarge. Potatoes bad better be taken in
limited quantity from the fact that they tend {o encourage the
development of flatulence.  Fruits are excellent, and the eating of an
orange or apple at breakfast and after dinner is a practice to bo
encouraged, whilst an orange taken the last thing at night often
vids the cure. Stewed prones and stewed figs are also excellent.
No better vegetable can ﬁc taken by a constipated person than a
stewed onion,  Many varieties of bread are now made adapted for the
use of constipated persona.  These may be summed up generally in the
name of ‘‘wholemeal breads” They act by producing 2 certain
amount of irritation in the intestine, thus stimulating the tube to
activity, A writer recommends the taking of a tablespoonful of olive
oil each morning after breakfast. If the patient cares to substitute
cod liver qil therefor, he may find the latter to mct in the same
fashion. A Spanish onion, well boiled and taken for supper, is also
recommended by physicians 2s an excellent aid to cure. The
summing up of dietetic hints in this disease further consists in the
advice to limit meat foods and to increase the amount of vegetable
matters contained in the dietary. The drinking of a tumblerinl of
cold water or of warm water immediately on rising is also ealeulated
to be of service, It is notable that tobacco has a decided action in
stimulating bowel movement, and the pipe or cigar after breakfast on
the part of men may be said to exercise a distinet effect in prevent~
ing constipation. JMassage of the muscles of the sbdomen has also
been recommended by way of cure.  This process undoubtedly bas an
effect in stimulating bowel movement. It is worth while pointing
out that in the case of women the habit of tight lacing, in that it not
merely compresses the lower part of the chest injurionsly, but alsn
exercises pressure on the bowels, may be regarded as a frequent canse -
of constipation. The remedy here is of conrse obvious. e
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Drugs.—A very large number of drugs are used ir
of constipation, the list of purgatives and aperients beir
one. The caution already given must be borne in mir
of any drug is merely an aid to the diet-cure, and
regarded in any sense as supplanting the latter. Glye
used with success in the cure of constipation, assisted t
If injected into the bowel by aid of a special syringe
doses, it frequently produces the desired effect. An
water amounting to about & tumblerful in extent may
like result. A medicine much used in late years in th
constipation is that known as cascora. The advantag
is that it has no cumulative effects. It may be give
after meals in a dose of ten minims of the liquid extrac
ment may be persisted with for some weeks, and mus
at the end of that period no improvement is effected.
cascara is combined with other remedies. A favourite !
of combining two ounces of the liquid extract of cascara ;
of tineture of nux vomica; three drachms of tincture ¢
and glycerine to make up four ounces. The dose i
spoonful taken at night in water. Aloes is also a favou
the case of habitual constipation. This drug may be
form of a pill composed of half a grain of extract o
grain of extract of nux vomica, half a grain of powdere
and one grain of powdered capsicum. One of these pill:
every day before food, Another useful *dinner pill’
posed of one grain each of compound rhubarb pill, and
together with extract of hyoscyamus half a grain.  Thi
taken once a day after meals. A very valuable pill is
of half a grain of extract of nux vomica, one and a
aloin, one and a half grains of dried sulphate of ir
belladonna one-third of a grain, and extract of casc
This pill may be also taken once a day after food.

. The Liver and Constipation.—There can be Iit
In many cas3s of constipation the liver may be at faul
a defieient supply of bile, which is a natural purgative
ciated with sluggish motion of the intestines.  Such be
may be found that in eertain persons the stimulation ¢

appropriate drugs, associated with some purgative 1

represent all that is necessary in the way of drug tre:
a pili com

: posed of half a grain of euonymin, half
drin, half a grain of podophyllin, and two grainsg
hyoscyamu_s, 1s recom.mended to be taken at bedtime
of such a pill will be aided if a dose of aperient water 1
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morning. Ong of the best waters of this class is known as Apenta
water. The old-fashioned black draught taken at night, aiedd by a
seidlitz powder in the morning, acts on a like principrl’e, and may be
recommended where headache is 8 prominent feature of constipation.

The two warnings which may be given in quitting this subject are
that no drug whatever may be taken continuously. If, with the aid
of diet, one form of medicine is not sufficient to care the case, another
must be substituted for it. It must also be remembered that in all
cases drugs are merely to be used by way of starting the action whick
diet, excrcise, and attention to the ordinary details of healthy living
may render permanent. The second caution is that which tesches us,
that whatever medicines be used for the cure of constipation, sll drugs
of the nature of * salts,” snch as sulphate of magnesia, Epsom salts,
sulphate of sods, and the like, should be strictly avoided. These
medicines, useful enough in certain cases for producing increased
bowel action (as in many cases of fever and the like), are utterly un-
suitable for the cure of constipation.

Peritonitis.—The term peritonitis is generally translated in a
popnlar sense to mean inflammation of the bowels. Strictly speaking
“ peritonitis ” is inflammation of the peritoneum, or lining membrane
o_fP the abdomen, & membrane which also passes into the pelvis or
haunch cavity, and is reflected over the stomach, bowels, and other
organs. Inflammation of the peritonenm undoubtedly may affect the
bowels as well, and the inflammatory process extending to the intes-
tines may glue them together and thus to a certain extent interfere
with their natural movements,

Peritonitis, it may be noted, is a secondary process arising from
germ infection, or from such an accident as is represented by perfora-
tion of the stomach or intestine. If the contents of either escape into
the general cavity of the body inflammation is set up in all proba-
bility through germ action, with the result that the peritoneum and
the organs with which it i3 in contact become the subjects of an acute
attack of this disease.

Symptoms.—Taking first acute peritonitis as that form of the
silment which is most frequently represented, we find this disease to
be more common in females than in man. A common cause is expo-
sure to cold and chill, whilst, as we have seen, it may follow perfora-
tion of the intestine, and may oceur as the result of wounds and of
operations performed on the abdominal organs, or on those of the
pelvis. The symptoms of an attack of peritonitis consist in the pre-
sence of great tenderness and pain over the belly. It is tense and
drum-like in its characteristic. The pulse is quick and of what is
termed * wiry ” character, capable of being distinctly felt under the
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fingers. Constipation is present, and vomiting occurs. The tongue
is dry and coated. Hiecough may be present, and the temperature
rises to 104 or 105 degrees. The slightest touch, or even the move-
ments of breathing, may cause great pain in the belly. The patient in
consequence generally takes a characteristic attitude, by lying on the
back, the legs being drawn up and the knees bent. The face exhibits
an anxious expression, which has been sometimes described under the
name of Facies Hippocratica. An author has described this appear-
ance as entailing “a sharp nose, hollow eyes, collapsed temples; the
ears cold, contracted, and their lobes turned out; the skin about the
forehead being rough, distended, and parched ; the colour of the whole
face being brown, black, livid, or lead colour.” As a rule the patient
does not become unconscious.

If perforation takes place of any organ the pain becomes intensified,
and the patient describes his feeling as if something had burst or given
way. Where an effusion of fluid takes place, the result of this form
of inflammation shows a distinet tendency to develop into pus or
“matter,” thus differing from inflammation of the pleura (pleurisy) or
lining membrane of the chest, in which there is exhibited an unlikeli-
hood of such a result being represented. Im all probability the fact
that the abdomen contains the digestive organs, and exhibits there-
fore much more likely conditions in respect of infection, we may be
able to account for the difference between the two inflammations. In
a favourable case the turn for the better is noted in the lowering of
the temperature and of the pulse rate. Vomiting ceases, and the
pain in the abdomen markedly lessens. Natural movement of the
bowels may take place, and the patient passes from a dangerous con-
dition into one of comparative ease. ‘

Treatment.—If 7est is & condition obviously essential for the
cure of ““ gastric ulcer,” it is also equally important in the treatment
of peritonitis. The patient should be allowed to rest in bed in the
position in which he finds himself most comfortable. If the weight
of the bedelothes oppress him, they must be raised by an ordinary
nursing eradle.  The principle of rest-treatment here extends to the
bowels. In his practice opium is the mainstay of the physician.
From one to two grains of opium may be given every four houTs until
all pain and bowel-movement is suppressed. Another mode of treat-
ment is that of commencing with one grain of opium and of repeating
the dose after an interval ¢f an hour. At the end of the second hour
two grains of opium are given, this dose being repeated in another
two hours if the effects of the drug in producing a slight degree of
Stupor are not represented. Grain doses of opium may thereafter
be given at intervals, the patient being carefully watched for a period
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ng from ten to fourtecn days; then, when in & favourable case
nflammation has decreased, an injection may be given by way
omoting bowel action. In some cases a dose of castor-oil may
bstituted for an enema. A golden rule in connection with the
ment of peritonitis is that in this disease no purgatives whatever
be given, but the lower bowel may be acted upon if necessary
n injection of hot water. Such injections tend to lessen the
‘and distended state of the abdomen.
urther Hints.—It is & general role in medicine that where
nitis, instead of affecting the whole surface of the abdomen, is
2d to one spob or ares, leeches may be applied. Some cases of
atter character are treated by the comstant application of ice-
whilst hot fomentations may be employed where great pain
y and where the abdomen is much distended. Flannels wrung
of hot water, sprinkled with turpentine, and then covered with
towels to retain the heat will be found & measure of soothing
cter. In respect to the diet, milk thoronghly cooled by means
e may be given in small quantities, with occasional spoonfuls of
tea or similar nutriment. It may here be mentioned that where
ration takes place, or rather where a case of peritonitis is due
me such accident having occurred, allowing the contents of the
tine to escape into the cavity of the abdomen, a surgical opera-
must be instantly performed. Many lives, formerly sacrificed,
ow saved through such a procedure.
Teronic peritonitis is a condition arising from tuberculosis, from
urs, or from chronic inflammation of the intestine or of such
18 a3 the womb and its appendages. In such cases dropsy may
resent, In the peritonitis due to tuberculosis, a disease more
ent]y found in males than in females, the body becomes rapidly
and diartheea is present. In such cases it is noted the ﬁelly
nes swollen and its veins extremely prominent. In the case of
onitis arising from cancer, any treatment if available at all must
"an operative character, In that variety arising from infection
tubereulosis, the patient must be treated for the disease which
riven rise to the inflimmation. In some cases of peritonitis of
latter type, an operation by way of removing the affected glands
be suceessfully uudertaken.
\ppendicitis.—This disease consists of an inflammation of that
or rudiment of the large bowel known as the appendix (Fig. 12,
This strueture and its nature has already been fully described in
cction dealing with the digestive organs (p. 25). Along with the
m (Fig. 12, 12), or first part of the large intestine, the appendixis
 to undergo inflammatory processes. What is known as typhalitis
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implies inflammation of the cecum itself; the mame perityphilites
denotes inflammation of the tissues outside the cmeum, and joining
it to the muscles lying beneath. TFor the purposes of this work, the
disease known as appendicitis may be practically held to include the
other two forms. -
Causes.—Appendicitis, as a rule, occurs in the young. It is
caused by various circumstances and conditions. Constipation, cold
and chill are represented amongst its causes, whilst probably in- °
flammation of a low type affecting the ceecum itself, and spreading
to the appendix, may be regarded as a fréquent origin of the
disease. I[ndigestible food may be also ranked amongst its causes,
and the swallowing of the seeds of fruits or other foreign bodies, such
as the hairs of tooth-brushes, pins, pieces of bone, and the like has
also been known to set up this disease. The danger here is that
of perforation taking place and of fatal peritonitis being thus set up.
Symptoms.—The symptoms consist of fever, a quick pulse, and
constipation. These symptoms are accompanied by vomiting; pain
is present and may be general over the belly-surface or may be
referred to the region of the cecum and appendix, namely to the
lower part of the belly on the right side. What is known as
“MecBurney's point” is recognised as a spot situated about one and
a half to two inches from the crest of the haunch bone, in a line
running from this point to the navel. Pressure on this point causes
extreme pain. The course of this disease exhibits the ordinary
sequence of internal inflammation In some cases the inflammation
appears to be of what is called a subacute character, the pain and
symptoms not being markedly developed. Such cases if treated with-
out operation are extremely liable to recur, hence in most cases of
appendicitis the question for the physician is that of deciding when
an operation for the removal of the appendix should be undertaken.
Treatment,—From what has just been said, it will be understood
that the removal of the appendiz represents practically the only satis-
factory treatment of any case in which the symptoms are of a severe
character. Tt will be for the doctor to decide whether such an opera~
tion should be at once undertaken, or whether it may be delayed
until the patient recovers and presents therefore a better subject for
such treatment. Tor the rest the treatment already described as that
for peritonitis applies in the present case. It is recommended, how-
ever, that the bowels should be emptied by the use of an enema of
soap and water once a day. Sometimes leeches are applied over the
P{l‘mf“l_ part, whilst warm fomentations may also be resorted to for
1{);& }gl:esﬁl gli; é)am. It need hardly be remarked that complete rest in
case 18 necessary, and that care must be talken that the
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atient after recovery does not indulge in any excrcise at too early
period.  In cases in which the symptoms are of a subacute character
nd where no immediate danger of perforation is apprehended, the
pplication of ice in bags continually over the affected part serves
» check the inflammation. A rule has been generally followed of
te days in scute appendicitis to the effect that if the active
ymptoms do not change for the better in from twenty to thirty hours
necessity for operation becomes apparent.

Obstruction of the Bowels.—Obstruction of the bowels arises
om varjous causes. In the first instance there may be some narrow-
g of the tube from within. In the second place the bowel may
e twisted as the result frequently of some unusual exercise. Thirdly,

portion of the bowel may slip within itself after the fashion of the
nger of a glove pushed inwards upon itself.  Fourthly, the bowel may
¢ blocked by hard concretions represented by indigestible foods, gall-
tones and the like; whilst, fifthly, tumours of various kinds and
dheslons, the resulis of inflammation, may produce obstruetion.

Symptoms.~—The first symptom which attracts notice is con-
tipation owing to the blockage of the bowel, then succeeds vomiting,
vhilst the pulse is rapid, the skin ccld, and the appearance of the
ace thot deseribed under the head of peritonitis. Pain exists, and
he patient, if unrelieved, passes sooner or later into a state of collapse.
Jomiting of bowel contents may also exist as a symptom.

Treatment.—In such & case the administration of any purga-
tves 15 to be strictly avoided, all attempts to cause bowel action when
ne or other part of the tube is twisted or otherwise occluded, can
nly result in rendering the case much more serious. The adminis-
ration of opium as already described under the head of peritonitis,
orms the proper treatment in so far as a temporary measure is
oncerned, but it can be readily understood that nothing short of
, surgical operation can possibly remedy a state in which the
owel has become twisted or otherwise had its canal blocked and
nterrupted.

There has been described & mode of treatment for simple
owel obstruction which may be practised early in such cases
vith some hope of relief. This consists in introducing into the bowel
he tube of a stomach-pump. Through this warm water is slowly
orced so that the bowels become distended. Pressure and movement
s made on the belly by the hand so as to endeavour to separate
he one fold of the intestine from the other and so to overcome
he obstruction. This proceeding, it need hardly be said, is of such a
ature that it can only be safely practised by a medical man.
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PILES, GCR HZMORRHOIDS

This affection essentially consists in enlargement ¢
which return blood from the lower portion of the rectt
being the terminal portion of the intestine or bowel. Fro
or another, some obstruction existing to prevent the up
of the blood, the veins swell, and as a comsequence tenc
permanently distended, appearing in the form of enla
varying size, some situated at the anus or orifice of the
others within the rectum itself. Amongst the commo
piles, constipation must be reckoned as that which is mos!
in producing them. Congestion or other ailments affecti
and hindering the upward flow of blood must also be re
frequent cause of this ailment. ‘

In a simple case of piles we meet with venous enlarge
are subject to exhibit pain ab intervals, and more espec
the act of defecation. Any irritation or friction of the cl
apt to cause irritation, whilst in depressed states of the e
inflammation of the piles is liable to oceur. Occasionall
Eiles, and especially those situated within the bowel, m:

lood, in which case they are known as bleeding piles. T
of blood thus lost may occasionally be very considerable, a
to produce great weakness in the patient, including anem
may be added that piles frequently occur in women who a
this result being due to the pressure of the uterus or wor
vessels. The affection is more common amongst cultured
do people than amongst the working-classes, and there
doubt that sedentary habits of life and over-luxurious
features which tend markedly to contribute towards their d

Treatment.—For the radical cure of piles the surgeo
be obtained. They may be excised by the knife or be ti
of ligatures, or be otherwise removed. In grave cases p
is the only satisfactory means of dealing with the case, mo
where attacks of hwmorrhage or bleeding forms a comme
any case. In so far as care of the body is concerned, the
be warned against sitting in any cold place; and especi
damp seat. There can be little doubt also that col
acquired by using closets in exposed situations, must
distinet effect in the production of this ailment. Wit]
the treatment of an ordinary case of piles, it is nedessa
Patient should be duly impressed with the necessity of s
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another point which should be rigidly attended to. The avoidance
of constipation, which causes unnecessary straining, is of courso neces-
sary, and the remedies already recommended under that heading
for the eurc and relicf of the condition in question should there-
fore be followed out. With reference to questions of personal habits,
it shonld be noted that in using paper after defecation it should be
of a fine quality and destitate of all hard or gritty particles. Much
injury is often caused by the use of printed papers in the closet.
The person who is afflicted with piles should keep by him a special
sponge,l which should be used to wipe the anus after he has been
at staol.

Remedies,—A vast number of remedies have been used for the
cure and relief of piles. A favourite ointment is the ointment of
gall and opiam. A more useful ointment perhaps is that known as
the ointment of conium, with ten grains or so of sulphate of iron
added to the ounce of ointment. This may be freely used to the
piles, and may be introduced by the finger into the bowel in the case
of internal piles, Where piles pass into a stage of inflammation
leeches may be applied around the anus, whilst fomentations of
hot water may also be tried by way of relieving the pain. Frequent
attacks of inflammation, however, should necessitate a consultation
with & surgeon,

Occasionally piles are apt to protrude from the anus, in which case
thy are said to exhibit a state of prolapse. They should be returned
into the bowel, and the bathing of the piles with a small quantity of
cold water and the application of the conium and iron ointment already
mentioned will generally suffice to give relief. A substance which
has attained & very high reputation in respect of the freatment of
- piles is the tincture of bamamelis. For bleeding piles a teaspoonful
or 50 of this tincture added to eight ounces of water may be vsed in-
ternally, the dose being two or three teaspoonfuls of the mixture every
three hours. For local application to ordinary piles this tineture 1a
also admirably adapted. Two teaspoonfuls may be added to half a
pint of water, and applied on lint which is covered with oiled silk.
The application may be renewed as often as necessary, A little of
this lotion may also be injected into the bowel in the case of internal
piles. The ointment of hamarelis is also sold by most chemists ot
can be prepared by them, and forms a handy mode of applieation.
One mode of treating piles is to use a small plug of wool soaked in
hamamelis tincture, this being pushed up into the bowel. Over this
8 larger plug soaked should be applied to the anus, a small portion of
tms second ‘pad being pushed within the opening. In this way a
kmnd of pad is formed, which acts as a support tc the bowe] and is “
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extremely successful in arresting bleeding. Hazeline is another but
weaker preparation of hamemelis. It might be used pure as an ap-
plication to piles, or a little may be injected into the bowel in the
case of internal piles. Suppositories are also used in the shape of
bullet-like preparations, which, containing certain drugs, can be slipped
easily into the bowel, where, through. their melting, the drugs they .
contain come into contact with the piles. A suppository which can
thus be introduced into the bowel for the cure of internal piles is
composed of chrysarobin one grain, iodoform one quarter of a grain,
extract of belladonna an eighth of a grain, oil of cocoa thirty grains,
and glycerine a sufficient quantity. These amounts are made into
one suppository, which is introduced into the bowel. It should be
noted that in all cases in which treatment of this kind is applied to
piles, the patient should see that the bowel is empty, and it is better
to wash the parts and cleanse them thoroughly before applying any
remedies. '

Diet and Habits.—With reference to the diet and general
mode of life of a person who suffers from piles, it may be added
that the food should be of plain and non-stimulating character. All
rich foods should be avoided, and also any excess of meat. Pickles,
salt foods, pastry, and cheese are all improper axticles of diet in this
disease. 'With respect to alcohol also, great care should be observed,
strict temperance being a condition absolutely necessary for the re-
lief and cure of piles. In some cases a vegetarian diet has been found
to act in an extremely satisfactory fashion, and this latter hint may
therefore be found worthy of consideration in connection with the
cure of the ailment we have been considering.

DISEASES OF THE LIVER

The structure and functions of the liver having been duly
described (see section dealing with the Digestive Organs and Diges-
tion), it remains to note the more prominent affections to which this
organ is subject.

Congestion of the Liver.—Congestion of the liver is much
more common in tropical countries than in Britain. The symptoms
here are tenderness on pressure over the organ, with pain extending
to the right shoulder. This pain appears to be increased when the
patient reposes on the right side, and it may also be more acute after
eating. The tongue is coated, a want of appetite is complained of,
and the bowel discharges are generally of a loose character Come
taining biliary matter, whilst the urine is high coloured.



[reatment.—Apply hot fomentations, and give a purge.
mel is one of the most useful drugs for the treatment of this
ition. Five grains of calomel may be taken, followed in the
ring by a dose of Apenta water. ~Care in the taking of food,
. & diminution of the amount of flesh meat consumed, is part of
treatment, A mixture of use in such cases to be taken when the
e symptoms have disappeared, is composed of two drachms of
le nitro-muriatic acid, three and a half drachms of compound
ture of gentian, and liquid extract of dandelion up to six
es; o dessert-spoonful may be taken thrice daily. If much
exists, hot fomentations may be applied over the surface of
liver.
[n the case of liver disturbance allied to congestion and marked
ain, heartburn, flatulence, and headache, it may be well to give
ight a pill composed of four grains of euonymin, whilst the old
ion of taking a black dranght in the morning will be found to
ve the symptoms in ordinary cases. The mixture just described
“also be employed with advantage in such cases, and the use of
1in mineral waters, such as Friedrichshall water or Piillna water,
 also be recommended, as tending to act not merely on the liver
f, but to produce what is of great importance in all such cases,
action of the bowels.
Jaundice.—This term may be regarded ss denoting a series of
ptoms rather than a disease in itself. The name is derived from
French word jaune, meaning yellow, a prominent feature of this
ase being the yellow colour which the skin sssumes, a result due
he fact that bile is absorbed by the blood, and is excreted into
skin. This yellowness even extends to the painting of the white
he eye a yellow tint. In addition we find digestive disturbance,
ness, and flatulence. Constipation may exist, but is often
ceded by diarrhcea. The matters passed from the bowel are of
le character, and the pulse in this ailment has been noted to beat
emely slowly. A certain amount of irxitation of the skin may
be present.
Causes.—As jaundice arises from some obstruction to the fres
of bile from the liver into the intestine, we may note that such a
1t may be produced by a large variety of causes. Thus the bile
s may themsclves be narrowed or otherwise blocked. A gall
¢ may represent a foreign body in the bile duct, preventing the
from escoping from the liver. A tumour pressing on the gall
, may also be a cause of jaundice. Enlargement, or disease of
liver itself, may be attended with jaundice as a symptom, this being
L not merely in enlargement of the liver, but also in cases where
JLE.—IL, o
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the liver is subject to what is known as atrophy or decrease in its
normal size,

Catarrhal Jaundice.—In respect to jaundice, whilst the remark
already made that this condition is to be regarded more typically as °
a symptom of disease than as an ailment in itself, we must note, how-
ever, that a distinctive affection, termed by physicians catarrial
jaundice, has been definitely described. By some authorities this
affection is regarded as representing the true and ordinary form of
this affection, depending, it will be understood, not on any obstruc-
tion to the passage of the bile from the liver into the intestine, bub
upon conditions specially affecting the liver itself The common
explanation of this disease is that a form of inflammation has passed
upwaxds from the first portion of the small bowel (or duodenum) to
the common bile duct, the inflammation from this tube spreading
to the gall bladder itself. The ailment would appear to be one
of carly life, and to be frequently the result of some irritation pro-
ceeding from the stomach and bowel itself, due usually to indigestion
and the taking of unsuitable food, whilst it appears to be capable of
being directly caused by eold and chill.

Symptoms.—In this ailment the jaundice s preceded by signs
of digestive drsorder, pain in the back, and towards the right side,
being noticeable. The jaundiced condition of the skin appears in
from three to four days. Matters discharged from the intestine are
qlay coloured, whilst bile may be discharged from the kidneys. The
liver as a rule is tender, and may show some degree of enlargement.
Constipation is common in this disease, but diarrheea may also form
one of its symptoms. Vomiting is present, and headache may be of
a very persistent character. In such cases the pulse, as has already
been noticed, exhibits a tendency to develop an uncommon degree of -
slowness. It is of importance in considering jaundice to note whether
or not the symptoms appear suddenly. If jaundice is rapidly
developed, the person having previously been in a good or fair
state of health, we may assume that the condition is most likely to
be produced by some actual obstruction of the bile duct. More
especially is this likely to be the case if the pain is of a severe
character, coming and going, this latter symptom in all probability
indicating the presence of gall stones, which, becoming temporarily
fixed in the bile duct, prevent the exit of the bile. Where, on the
other hand., the jaundice is developed, as we have seen in the case
under consideration, after or during an attack of indigestion, with a
history probably of chill and cold, we may assume that the affection
Is probably due to the extension of inflammation upwards into

the bile duct and gall bladder, th . ] )
charge of bile. g adder, thus temporarily affecting the dis-
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‘Treatment.-—The treatment of jsundice constitutes a somewhat
difficult subject in view of what has already been said regarding the
various causes which may give origin to this condition. Treating the
subject on general lines, where constipation exists a dose of calomel
may be given, followed, as already indicated in the section dealing
with congestion of the liver, by a black draught or a dose of Apenta
water in the morning. The practice of giving one drachm of
Carlsbad salts dissolved in a tumblerful of warm water te be sipped on
rising, is also a measure calenlated to relieve the constipation, For
the treatment of the disrrhous, ten grains of salicylate of bismuth have
been recommended, whilst salol, ten grains between meals, is another
remedy which has been preseribed to this end. A remedy given with
great success in simple jaundice of the catarrhal kind, not depending
upon any mechanical obstruction of the liver ducts by gall stones or
otherwise, is that composed of an ounce and a half of bicarbonate of
soda, two drachms powdered rhubarb, four drachms of powdered
ginger, six drachms of powdered calumba, and one drachm of com-
pound of ipecacuanha powder. These ingredients arc to be mixed,
and a small teaspoonful taken in a small tumblerful of aerated water
every four or six hours, It is of great importance here that the diet
should be of an extremely simple character. All zleohal should be
avoided, and the amount of sugar and fat limited. The food should
consist mostly of rice or tapioca puddings and other farinaceous
matters. For the pain, warm ponltices may be applied over the liver.
The yellow condition of the skin should be treated by hot baths,
and an occasional Turkish bath will also be found to be of service in
this latter respect. The minersl waters which have enjoyed a high
reputation in the cure of conditions of this kind are those of Carlsbad
and Homburg,

Gall Stones.—The name “ gall stones” is applied to concretions
which result from some chemical change or other affecting the bile
and {)roducing s solidification of its contents. These concretions are
chiefly found in the gall bladder, and may vary very much in size
from that of a small pea onwards to that of a walnut or even larger.
Gall stones may be of round or oval shape. In many cases, however,
their angles being rubbed down they present us with the appearance
of flat or faceted surfaces. In colour they are usnally of a yellowish-
brown tint, and are somewhat soft in nature. The pumber of these
concretions may vary from a very few to even hundreds. The chief
substance found in their composition is that known as cholesterin,
along with the colouring matters of the bile and certain other
minerals, chiefly the carbonate of lime.

Causes.—It iy difficult to account definitely for the conditions

-
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the liver is subject to what is known as atrophy or decrea:
normal size.

Catarrhal Jaundice.—In respect to jaundice, whilst the
already made that this condition is to be regarded more typ
a symptom of disease than as an ailment in itself, we must no
ever, that a distinctive affection, termed by physicians cc
jaundice, has been definitely described. - By some aunthoril
affection is regarded as representing the true and ordinary
this affection, depending, it will be. understood, not on any
tion to the passage of the bile from the liver into the intest
upon conditions specially affecting the liver itself. The -
explanation of this disease is that a form of inflammation ha
upwards from the first portion of the small bowel (or duode
the common bile duct, the inflammation from this tube sy
to the gall bladder itself. The ailment would appear to
of early life, and to be frequently the result of some irritati
ceeding from the stomach and bowel itself, due usually to ind
and the taking of unsuitable food, whilst it appears to be ca
being directly caused by cold and chill.

Symptoms.—In this ailment the jaundice s preceded
of digestive disorder, pain in the back, and towards the rig
being noticeable. The jaundiced condition of the skin apy
from three to four days. Matters discharged from the intesi
clay coloured, whilst bile may be discharged from the kidney
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one of its symptoms. Vomiting is present, and headache m¢
a very persistent character. In such cases the pulse, as has
been noticed, exhibits a tendency to develop an uncommon d
slowness. It is of importance in considering jaundice to note
or not the symptoms appear suddenly. If jaundice is
developed, the person having previously hbeen in a good
state of health, we may assume that the condition is most I
be produced by some actual obstruction of the bile duet.
especially is this likely to be the case if the pain is of a
character, coming and going, this latter symptom in all pro
indicating the presence of gall stones, which, becoming tem;
fised in the bile duet, prevent the exit of the bile. Where,
other hanq, the jaundice is developed, as we have seen in t
U{Jder consideration, after or during an attack of indigestion,
!nstory probably of chill and cold, we may assume that the a
Is probably due to the extension of inflammation upwar
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Treatment.—The treatment of jaundice constitutes a somewhat
fficult subject in view of what has already been said regarding the
rious causes which may give origin to this condition. Treating the
bject on general lines, where constipation exists  dose of calomel
y be given, followed, as already indicated in the section dealing
th congestion of the liver, by s black draught or a dose of Apenta
ter in the morning. The practice of giving one drachm of
irlsbad salts dissolved in a tumblerful of warm water to be sipped on
ing, is also o measurc calculated to relieve the constipation, For
e treatment of the diarrhwa, ten grains of salicylate of bismuth have
en recommended, whilst salol, ten grains between meals, is another
medy which has been prescribed to this end. A remedy given with
eat success in simple jaundice of the catarrhal kind, not depending
on any mechanical obstruction of the liver ducts by gall stones or
herwise, is that composed of an ounce and a half of bicarbonate of
da, two drachms powdered rhubarb, four drachms of powdered
nger, six drachms of powdered calumba, and one drachm of com~
und of ipecacuanha powder. These ingredients are to be mixed,
1d & small teaspoonful taken in a small tumblerful of aerated water
ery four or six hours. It is of great importance here that the diet
ould be of an extremely simple character. All alcohol should be
oided, and the amount of sugar and fat limited. The food should
nsist mostly of rice or tapioca puddings and other farinaceous
atters. For the pain, warm poultices may be applied over the liver.
he yellow condition of the skin should be treated by hot baths,
d an occasional Turkish bath will also be found to be of service in
is latter respect. The mineral waters which have enjoyed a high
putation in the cure of conditiora of this kind are those of Carlsbad
d Homburg,

Gall Stones.—The name * gall stones” is applied to concretions
hich result from some chemical change or other affecting the bile
d producing a solidification of its contents. These concretions are
iefly found in the gall bladder, and may vary very much in size
ora that of a small pea onwards to that of a walnut or even larger.
all stones may be of round or oval shape. In many eases, however,
reir angles being rubbed down they present us with the appearance
[ flat or faceted surfaces, In colour they are ususlly of a yellowish-
rown tint, and are somewhat soft in nature. The number of these
meretions may vary from a very few to even hundreds. The chief
tbstance found in their composition is that known as eholesterin,
ong with the colouring matters of the bile and certain other
iinerals, chiefly the carbonate of lime.

Causes.—It is difficult to account definitely for the conditions
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under which these concretions are formed. In all probabi
ever, an inflammatory or catarrhal condition affecting the
and gall bladder may be regarded as that most frequentl
towards their production. A recent theory inclines to the |
certain microbes or germs present in catarrhal conditione
way or other may induce or af least favour their formation.
suffer from gall stones more frequently than men, young
a rule not being affected. This affection is essentially a
middle life. Certain physicians are inclined to assume
oceurrence of gall stones may be regarded as a matter of
So also luxurious and indolent habits accompanied by exce
have been credited with -assisting their formation. An
interesting theory has also been propounded in the sha
fack, that if people allow long intervals to elapse between
that the bile is not evacuated from the gall bladder and
digestive purposes, gall stones are apt to be formed.
Symptoms.—The symptoms of gall stones are natu
duced by these objects leaving the gall bladder and pas
its duet. If they do not escape in this natural fashion by -
and if any obstruction to their free passage exists, the fir
symptom of seizure is then produced in the shape of a s
arising from the liver and passing upwards towards the shou
on the right side. The pain is not constant but recurs at
and is therefore of the kind which physicians term parozys:
It 15 usually of an excruciating nature, due naturally to the
attempted forced passage of these concretions down a nar
Vomiting oceurs, the matters passed upwards from the sto:
mately becoming of a bilious nature. Later on, if the o
still persists, jaundice appears, whilst the urine becomes
colour from the excretion of bile by the kidneys, and th
passed from the bowels are of a pale tint owing to the abse
colouring matters of the bile. Relief is obtained sometimes
when the gall stones succeed in forcing their way downw
the bowel, but when they remain long in the gall bladder
tend to set up inflammation and ulceration of adjacent
thus escape into other parts of the body. Iven when f
been passed into the bowel they have been known to obs
canal itself,
) Trea.tmept.—-The first aim of the physician in treating g
Is naturally directed towards the relief of the intense pain.
15 usually accustomed to administer morphia by an inject;
zhe skin, but two grains of opium, or twenty grains of chl
e tried. One grain of exalgin dissolved in s teaspoonful of
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and given every bolf honr until three or four doses have been taken,
frequently succeeds in giving case. A hot water bath is also an
admirable means of affording relief, the patient being kept in the
bath for some time at & temperature of from 104 to ro8 degrees,
Hot fomentations or hot poultices applied over the liver may also be
tried. Some physicians Tely on giving large draughts of hot water
in each of which twenty grains of bicarbonate of sods have been
dissolved. These draughts may be given rcpeatedly until relief is
obtained. For vomiting, small pieces of ice may be sucked or iced
champagne given.

Olive oil has of late years been very much valued by physicians
not merely in the eure of gall stones, but likewise in the way of their
prevention. One authority gives the oil in doses of five or six
aunces along with a little brandy and five drops of oil of peppermint.
Two ounces of olive oil injected into the bowel have occasionally been
followed by good results. Between the attacks also Iarge doses of
olive oil have been administered twice or thrice daily with a view to
the prevention of gall stones. Another remedy given for dissolvin,
them is composed of thirty or forty minims of spirit of ether mixeg
with the yolk of an egg. Five or six minims of the oil of tur-
pentine administered in the yolk of an egg may be tried if other
remedies fail.

Other Hints.—In go far ss the patient’s mode of life between
attacks is concetned, plenty of apen-air exercise should be taken, a
sedentary habit as we have seen favouring the formation of gall
stones, The diet should be plain, and the patient should rather
underfeed than take a large quantity of nutriment. Foods of the
nature of starch and sugar should be avoided and also fats. Alechol
should be restricted or stopped, and hot water freely sipped between
meals. Salicylate of soda in a dose of fifteen to twenty grains, dis-
solved in a large amount of water, should be taken twice daily by
way of exercising an effect on the liver secretion. Finally it may be
noted that in cases in which ordinary remedies afford no relief, an
operation can be andertaken by the surgeon whercby the gall bladder
is opened and its contents evacuated. In the case of persons who
aro far removed from medical assistance, and who are subject to the
attack of gall stones, it may be noted that the following mixture is
recommended by s physician to be kept handy in the event of
attack: Oil of peppermint, two drachms; spirit of chloroform, six
drachms; spirit of sulphuric cther, four drachms; liquor of the
hydrochlorate of morphia, four drachms; tincture of cannabis indica,
two drachms; and aromatic spirits of ammonia up to three ounces.
A teaspoonful of this mixture may be taken in & wine-glassful of
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water, to which a tablespoonful of whisky has been added, when
attacked by pain. The dose may be repeated in say half-an-hour to
an hour if no relief is obtained, subsequent doses being taken every
two hours if needed. :

OTHER AILMENTS OF THE LIVER

Amongst other troubles which affect this gland we find that
known as waxy or amyloid lver, otherwise known as albumenoid
liver. In this disease the liver becomes very much enlarged, and may
weigh over 150 ounces, its normal weight being a little over three
pounds. The ailment as a rule extends over a lengthened period.
Dne of the chief symptoms of this disease is an ansemic or bloodless
sondition, whilst it is notable that other organs, such as the kidneys
and spleen, may undergo enlargement. The causes of waxy liver are
of doubtful nature, but it is frequently associated with diseases of an
exhausting nature, and specially with tuberculosis.

Fatty Liver is a condition in which the liver is found to have
undergone that process known as fatty degeneration, its normal
tissues being largely replaced by fatty material. The causes of this
ailment are found commonly in such states as drunkenness and tuber-
culosis, whilst in the obese or corpulent person the liver is also apt to
exhibit this form of degeneration.

Hydatid Tumours of the Liver have already been described
in the section dealing with “ Parasites.”| :

Of the foregoing ailments pain cannot be regarded as in any sense
& prominent symptom. In so far as waxy &ver is concerned it is
recommended that the diet should be of a nutritious character.
Tincture of iodine has been given for this condition in water in a
dose of fifteen minims twice daily. In the case of fatty liver-the
obvious treatment is that of correcting the bodily state to which this
condition may be due. The waters of Carlsbad and Homburg have
been specially recommended for the treatment of both of these
affections. In hydatid tumours of the liver the only satisfactory
trenbment is that of puncturing these tumours by way of removing
the liquid contents of the cysts. '

Cancer of the Liver us arule is a secondary diseage; that is to
sy it does not originate primarily in the liver itself but represents
an infection derived from some other organ, such as the stomach, the
womb, or breast. This disease as a rule runs a rapid course. Great
pain is present, and the liver will be found to be enlarged.” Evidence
of the presence of cancerous growths is obtained on careful examina-
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tion. The patient is apt to suffer from dropsy and jaundice, and
ultimately dies of exhaustion, The treatment of this serious ailment
is limited to easing the pain and supporting the strength. .

Nutmeg Liver.—This discase is also known as hyperamia of
the liver. 1t usually arises from some defect of one or more of the
valves of the heart, which results in the alteration of the circulation
in the veins of the liver. The cells in the centre of the lobules of
the liver tend to decrease in aize, and to give rise to that appearance
of the organ which has gained for it the name of “nutmeg” liver.
In this disease the liver enlarges, that is, in the earlier stages of the
ailment. Later on the liver exhibits contraction of its substance
There are disturbances of digestion represented, as well as jaundice.
The face is also described in this affection as presenting usually a
somewhat livid appearance. It will be understood that the treatment
of this condition must first of all be dirested to the removal of the
heart trouble which we have seen to represent its usual cause. For
the rest the treatment is mostly carried out on lines adapted to
relieve the congestion of the liver; calomel given at night and
followed by a saline purge in the morning being the remedies most
in vogue. .

Cirrhosis.—This diseaso is otherwise known as gin-drinker’s
liver and as hobnailed liver, These terms are applied to it from
certain features exhibited by the organ as the result of the disease
action. In the first place the term cirrhosts, derived from the Greek
word for “ yellow,” has been applied to the ailment from the increased
amount of yellow colouring matter found in the cells of the liver.
The organ is much reduced in size, the atrophy or lessening affecting
tho right tube of the organ especially. The term * gin-drinker's
liver” indicates that this ailment is mostly found in the subjects
of alcoholism, whilst the term *hobnailed liver” is applied to indicate
the peculiar appearance produced in the substance of the organ
whereby the lobules of the liver are separated, and whereby they
have also undergone a wasting process. The connective tissue or
substance developed between the lobules of the liver increases in
amount, in this way the liver coming to exhibit on its surface a Jarge
number of small projections which give to it a hobnailed aspect, It
will be understood that this disease of the liver is associated in the
drunkard with ailments of other organs, most notably the kidneys
and spleen, whilst the stomach and digestive system also share
in the general irritation of body. This disease affects males more
fre'quently than females, the typical age extending from about
thirty-five or forty years upwards to sixty years of age. The history
of such cases is one of extreme indulgence in slcohol. In the early

.



h retching and !sickness, especially in the morning,
he time being, unfortunately, by a resort to alcoholic
e use of which naturally only renders the condition
~ may frequently be brought up from the stomach or
ted by the bowel. Dropsy ultimately appears, and a
g of body takes place. Jaundice is a symptom it may
h is not commonly seen in the case of * gin-drinker’s
- ailments are apt to follow in the train of the liver
ling a tendency to inflammation of the lungs.

nt.—In the treatment of this ailment the first step
of the patient renouncing all forms of alecohol. Spirits
injurious, some physicians allowing, however, a little
;e wine well diluted with water. The diet should be
1 foods being prohibited. It is of great importance
ent should take regular open-air exercise, and also
1 state be attended to in that every means should be
1 him from his fondness for aleohol. An all-important
ed with the treatment of this disease is that of securing
1 of the bowels. A remedy which has had a long
| trial in cases of the kind under consideration aiding
the liver to a normal state, or at least of improving
- is that composed of dilute nitro-hydrochloric acid,
3 dandelion juice, two ounces; tincture of nux vomica,
; extract of cinchona, three and a half drachms; and
iretta up to twelve ounces. The dose is a tablespoonful
ne-glassful of water four times daily before food.

e understood that in the treatment of this disease
epends upon the stage at which the patient’s habits
nd appropriate remedies used. Some physicians have
derable success in the treatment of such cases through

f large quantities of milk mixed with aerated water, .

se of a dietary largely vegetarian in its character is
exert & marked effect in inducing a favourable change

sm.—VWith reference to the general treatment of the
it little requires to be said n addition to the means
ated under the heading of “gin-drinker’s liver.” The
alcoholism divides itself into two phases. There is first
spect of treatment represented by the removal of the
m his accustomed surroundings, the occupying of his
le_healthy and congenial pursuit, and the society of
will take the tromble to support him in his efforfs to
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conquer his failing, strict attention being paid to every detail con-
nected with the maintenance of & healthy life.

The second phase of treatment is that represented by the efforts
of the medical man to overcome the desire for alcohol. There can
he no hesitation in at once withdrawing from the drunkard all
slcoholic supplies. This treatment naturally tends to cause an
anxious and painful craving for the ncoustomed stimulont, Never-
theless, it is only mistaken kindness to atterapt to cure him of his
habit by merely reducing the smount of alcohol comsumed, secing
that cach dose he receives simply adds fuel to the fire and tends
to increase tho craving. It has been remarked that persons suffering
from alcoholism who %m.ve been committed to jail and whose supply
of drink has been at onco cut short, rarely exhibit anything but
improvement after the first symptoms of the craving have dis-
appenred.

I)PVa.rious Methods.—The various troubles of the drunkard fall
to be treated cach under its own head.  If he is sleepless, appropriate
remedies for this condition must be adminjstered. Xor his dyspepsia
or indigestion, in the same way drugs tending to soothe the stomach
may be given, such as bismuth, whilst strong beef tea or bovril
and like fluids may be administered in order to support strength
and to dull the craving for aleohol. In connection with the subject
of “gin-drinker's liver” o remedy was detailed which may be nsed

- for t%e cure of liver and stomach troubles, and which also in some
measure is calculated to allay the alcoholic desire. Another such
prescription is that composed of aromatic spirits of ammonia four
ounces, tincture of chinchona two ounces, liquor of the hydrochlorate
of strychnine one drachm, and tincture of capsicum one ounce. The
dose is & teaspoonful in half a tumbler of aerated water every hour.

Drink Cures.—With reference to so-called cures for aleoholism,
usually given by means of injection into the skin, it may be said that
little relianco can be placed upon them. Many of these * cures” con-
tain strychnine, whilst others include compounds of gold. It is not
an uncommon thing to find alcohol itself also represented in such
cures, which are much Inuded in certain quarters. The friends of
patients suffering from alcoholism would be well advised if, rejecting
these cures, the composition of which is kept sceret, they should rely
upon the means just detailed for the weaning of the unfortunate
subject from his intemperate habits.
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DISEASES OF THE PANCREAS OR SWEETBREAD

Regarding diseases of this organ, little that is (_i.eﬁnite is ab pr
known. At the same time, from its intimate relations to the dige
work, certain ailments.of the sweetbread are known to possess a de
relation to diseases in other organs. It was stated in connection
the subject of diabetes (vol. i.) that those cases in which the s
bread is involved are regarded as of mueh more serious import
those in which this gland is unaffected. The term pancreatic dic
is frequently used to indicate this variety of the affection. In
betes the sweethread becornes lessened in size or atrophied, whils
functions it discharges in digestion (already fully detailed ir
section dealing with the digestive processes) are mnecessarily !
to exhibit great irregularity. Seeing that the sweetbread
acts not merely upon nitrogenous foods, but upon starch and
fat as well, any derangement of the functions of this organ is ce
to be followed by serious digestive disturbance. Thus if the
cannot be perfectly digested in the intestine, we may expect to
symptoms of dyspepsia present along with flatulence. Diar
may be present, or the reverse condition, constipation, may b
presented, whilst the matters passed from the bowel not h
been properly subjected to digestive influence, exhibit quantiti
fatty matters which have escaped digestive action.

Examples of Disease.—Physicians generally recognise
the sweetbread may be affected by inflammation, whilst it is
also to suffer from cancer and from certain of those diseases, cirs
amongst them, which affect the liver. Enlargement of the par
is also known, this latter ailment sometimes arising from the blo
of the duct or tube whereby the secretion of the gland is cons
into the howel. The detection of sweetbread disease is one o
most difficult problems which can face the physician. He us
arrives at the conclusion that the panereas is at fault by excl
those symptoms which he regards as more especially dependent
disturbance of the stomach and liver. ‘

Naturally the treatment of pancreatic disease is in & mos
satisfactory state, having regard to our want ot knowledge o
causes of such ailments, and also taking into consideration the
culty of their recognition. Where pain is present it must be tr
on ordinary principles by opiates and other means, whilst the tro
of digestion may be counteracted by the administration or rem
for indigestion and especially of pancreatin. This latter subs
is obtained from the sweetbread of the pig, and is specially pre
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inistrati i i lieved the
or administration to man. Through its use it ma be belic
thrs:ncc or deficiency of the pancreatic secretion of the patient may
be to a certain extent made good.

DISEASES OF THE ABSORBENT SYSTEM

As has slready been indiested, the absorbent or lymphatic system
of vessels is that which is concerned not merely in removing digested
00d from {the intestine to the blood, but also in gathering up the
cxeess of lymph or blood which has been supplied for the nourish-
ment of the tissues. (See p. 43.) Included in the absorbent
system sre the lymphatic glands (p. 44).  These glands form
portions of the system singularly liable to disease. As poisonous
materials are readily absorbed by the Iymphatics from any part of
the body, the effect of the inflammation thus produced is frequently
manifested first of all in the glands. In poisoning of the hand, for
example, the glands under the armpi_t will pccome.inflamed, just as
those of the jaw become enlarged in diphtheria. Injuries fo the foot
or diseases affecting the generative organs will, naturally, in the same
way cause inflammation of the Iymphatic glands situated in the groin.
Lymphatic glands are also lisble to the attack of tuberculosis, this
diseaso being specially found to affect those glands situated in the
course of the lacteals or vessels carrying chyle or digested food from
the intestine to the blood (Fig. 31).

Mesenteric Disease.—Infection of these latter glands (called
mesenteric glands) is generally supposed to arise from milk containing
the bacilli of tuberculosis. Whether this be the case or nat, it is
tolerably certain that, from one cause or another, in delicate infants
tubereulosis is not infrequently found developed in this region of the
body. This affection, known ns tabes mesenterica, and popularly as
“consumption of the bowels,” is mostly found in children, although
the disease may occur in adults also. Symptoms of the disease are
exhibited by wasting of the body and by enlargement of the belly,
which becomes tense and drum-like. Diarrhees is more or less con-
stantly present, whilst the matters discharged from the bowels are of
& watery character and of an offensive odour,

. . Treatment.—The treatment adapted for the cure of tuberenlosis
infection of the Iymphatic glands is simply that practised in respect
of ordinary tuberculosis. The strength of the patient must be kept
up by every possible means.  Cod liver ol or viral is to be given
after food, whilst many physicians recommend that cod liver oy or
plain olive oil should be tubbed into the front of the abdomen and
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the trunk of the body generally, by the hand. About half an ounce
of the oil should be rubbed in at each application, the body being
swathed in flannel thereafter, whilst over the flannel it is recom-
mended that a piece of mackintosh sheeting should be placed. This
rubbing with the oil should be practised for four or five days running
night and morning. The diet should be generous, pure sterilised milk
and cream constituting its chief elements, whilst a moderate quantity
of animal food may also be administered. Cases of this kind, it may
e added, tend to improve rapidly and to benefit much from a removal
to the seaside. Surgical treatment is also practised for the removal
of the affected glands.

Hodgkinson’s Disease, or Lymphadenoma.—This curious
asilment, so named after Dr. Hodgkinson, who first described it in an
accurate fashion, appears to consist essentially of an infection of the
lymphatic glands. In addition, it is marked by the destruction of
the red corpuscles of the blood, and also by the development of
secondary growths or what is known as lymphoid tumours in the
organs of the body. This disease is most common in children and in
early life, In so far as its causes are concerned these are indefinite,
but it is strongly suspected that its origin begins by some peculiar
manifestation of such a constitutional discase as tuberculosis itself,
whilst syphilis has also been credited with a share in its production.
The glands of the neek appear to be those which first indicate the
presence of the disease. The swelling increases, and passes to face,
armpits, and groin. Later on all the glands may be affected, whilst
the spleen in turn also comes to suffer. The glands in a late stage
adhere together and form distinct masses, bub it is notable in this
disease that they ncither tend to suppurate and thus produce matter,
nor to break down into the cheesy condition characteristically seen
in tuberculosis,

Treatment.—Physicians are accustomed to rely upon arsenic as
the drgg of most value here. The arsenic is either injected beneath
the skin, or may be administered in the shape of Fowler's solution.
In the case of an adult the arsenic must be given in large doses,
beginning with five minims three or four times & day, and increased
until twelve or fifteen minims are given thrice, or four times daily
uft;er.food.- Other remedies adminisfered in this discase consist of
cod liver oil, whilst iron is frequently combined with arsenic in the
course of trentment. Tinally, when the disease exhibits a tendency
to locate itself and to exhibit a less general range over the body,
the removal of affected glands by the surgeon has been recommended.
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DISEASES OF THE SPLEEN

The spleen is an organ extremely liable to be affected in various
eilments. Thus it has been shown to be conneeted with a variety of
complaints, ranging from typhold fever to ague. The organ has
alrcady been deseribed both in respect of its structure and its
functions, As it appears to be capable of acting ns a kind of blood
reservoir, relicving pressure of blood in the liver and kidneys espe-
cially, any affection of these organs may produce congestion and
enlargement of the spleen.

It is thus Hable to exhibit embolism, or that condition in which
clots of blood tend to block up the blood-vessels, whilst inflammation
of the spleen is not an uncommon disease, accompanied by severe
%ain at the left side of the stomach and enlargement of the organ.

irections regarding the treatment of affections of the spleen will be
found included under the headings of the various diseases in which
this organ is liable to be affected. " The administration of quinine will
frequently reduce enlargement of the spleen, whilst dialysed irom,
given in a dose of thirty to forty minims after each meal, has also
been recommended. Quinine in conjunction with arsenic has also
been ndministered in cases in which enlargement of the organ is
present. Physicisns agree in recommending clectricity, in the shape
of the continuous current through the organ, for its reduction. For
the relief of pain in the region of the spleen, hot poultices or hot
fomentations may be tried, but as has already been remarked the
ailments of this organ really depending upon other and primary
diseases, these latter require to be first cousirfcred by way of arriving
at o true knowledge of the direct cause operating to produce disorder
in the spleen itself,

DISEASES OF DUCTLESS GLANDS

The functions of the thyroid gland have already been described as
probably assisting in the manufacture of some internal secretion or
other which is poured into the blood. Disturbance of this function,
a3 has already been remarked in the section dealing with the ductless
glands, is capable of producing very serious effects upon the general
health at large.

Goltre.—Goltre is a disease characterised by enlargement of the
thyroid gland. This ailment appears to be mostly caused by drinking
over-hard water. It is therefore matural to find it common in dis
tricts supplied with water of this description. Compounds of lime
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have been credited with the power of causing goltre, bu
known to occur in districts in which the water is not |
hard. In various parts of Indin, for instance, the occurre

discase has been attributed to the presence in the water
compounds of iron. The enlargement of the thyroid gl
exists in the neck in close relation to the organ of v
greatly in size.  Occasionally it may appear as 4 tumour o
dimensions indeed. In Ingland, goitre is spoken of under

of * Yorkshire neck” and “Derbyshire neck,” from the

occurrence in districts in these counties notable for a
supply. Some authorities incline also to belicve that got
produced by other influences than the character of th
water, In this belief, the origin hias occasionally been at
somo poison of a similar kind to that giving rise to mal
No pain is usually caused in the development of goitre, but if
be of large size, it may canse both pain and other symptol

its pressure upon nerves and other structures.

Treatment.—Tor the treatment of ordinary goltre, it ;
that the water-supply should first of all be rigidly supe
change of air is a necessity in this discase, whilst the foc
of {airly rich character, including a supply of eggs, milk,
: In so far as local trecatment is concerned, the tincture ¢
often injected into a goitre to an extent of from six to «
- at a sitting, but it must be added that many physicians

AT belicve that considerable danger is liable to attach to the
PP method.  Jodoform las also been used by way of injectic
S also been given internally, the dose being about one gr

three times a day. The services of the surgeon may rec

requisitioned for the removal of the gland. " In India, b

o mercury made into an ointment composed of three drack
U substancs to one pound of lard is largely and success
Authorities, however, maintain that this treatment is of
In temperate climates. The ointment is rubbed in for te
and the patient afterwards sits in the sun until such time
smarting is produced.  Another layer of ointment is applie
treatment is presumed to be finished.  Probably the appli
goitre every day of n liniment composed of equal parts of t
o of iodine and the liniment of iodine may suffice for ordinary
Exophthalmic Goitre.—This disense is otherwise’
! Graves' Disease, whilst the name of Basedow's Disease ha
3 bestowed upon it, from the fact that both physicians ace
- seribed its mature. This discase consists of an enlargem
B thyroid gland, accompanied, however, by a prominent deve
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he eychalls, and by a highly increased action of the heart. This
lisease is caused largely by mental strain and sometimes by absorp-
ion of poisonous matter in the slimentary cansl. The excess of
ecretion of thyroid fluid causes rapid action of the heart (tachycardia)
ind also disturbance in the adrenals and the sugar-making function
f the liver. In cases of acute onset, such as were seen during the
var, o patient might feel asif she were sufiocated, and marked increase
n the size of the thyroid might be found almost in one night. In these
ages the heart becomes markedly enlarged and loud murmurs are
1eard all over the heart arca,

Treatment.—The actual cause of this disease still remains obscure.
Jne school of medical thought regards this ailment as dependent upon
jome overstimulation of the thyroid gland, thereby causing an
nereased amount of its secretion which is sent into the blood. In
the acute condition of Exophthalmic Goitre, the principal treatment
8 complete Test in bed, with plenty of air and sunshine, and every
flort to remove any cause of nervous upset. The best drugs for use
ire strophanthus snd bromide to combat the nervous and cardiac
symptoms. In some cases jodides have been used and may have
some effect in the more chronic cases, but, as a rule, iron tonics are
the more efficient in these, Good nourishing food is, of course,
ssentinl, as we find considerable wasting in many cases. Of late,
various extracts such as Thyrodectin have been made from the blood
of animals who have had their thyroid glands removed some little
lime previously in the hope that theg may contain an antitoxin
intidote to the poison, and success has been claimed for them. More
ictive treatment has been tried, such as trying to reduce the size of
the gland by exposing it to X-rays (i.e. Rontgen rays) and radium,
vhile surgeons favour operations, such as removal of part of the
sland, or tying the arteries serving it.

Myxcedema.—In this disease we meet with a want of develop-
nent of the thyroid gland or with some marked diminution of its
unctions. The disesse is mostly found in elderly women. Tne
ippearance of the patient is characteristic, and reminds one in some
legree of the aspect presented in a case of dropsy. The face is
wollen, but there is no pitting on pressure such as would result were
Iropsy present. The eyelids are loose and enlarged, the lips become
hickened, and the hands become swollen with the finger tips ex-
panded and flattened. Mental symptoms are also present, consisting
of an apparent general deficiency of brain-action, accompanied by 2
vant of cnergy and slowness of speech. There is also failure of
memory. The skin at large is thickened and dry, and the secretion
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of the skin appears to be largely held in abeyance. T
is below normal. In a case not properly treated, de
after a number of years from derangement of the fi
kidneys, or more usually from simple collapse.

Treatment.—If these symptoms arise from th
secretion which the thyroid gland appears to pour int
is obvious that a line of treatment might be adopted w
substance could be administered to the patient by the
ing the absent material. Dr, Murray of Newcastle-on-
up this line of research, first used an extract of the ¢
the sheep by way of skin injection. It was ultimately
that the thyroid gland given as food acted in an equ:
fashion ; hence to-day physicians administer the dried
gland given in a dose of one grain thrice daily, and ir
or five grains three times a day. Thyroid tabloids ar
for convenient administration. One tabloid of one ar
may be given at first after each meal and at bedtir
may be increased by adding one tabloid more daily til
taken four times a day. The patient should be mad
certain time after the thyroid extract has been adm
essential feature of this treatment is the administrat
substance in small doses at first, the dose being, as has
gradually increased. After a cure has been effected s
be taken with greater or less regularity,. Two tabloi
suf‘ﬁcga for this purpose, the progress of the case being
noted.

Cretinism.—Cretinism is a condition intimately -
ordinary goitre. It may be deseribed as a form of e
degeneration occurring in those parts of the world ¢
senting hard water distriets. Cretinism in one sens
idicey, The body is small and stunted and the skin
wrinkled. A vacant expression of face exists with
The tongue is enlarged and the abdomen pendulous
the legs are deformed. The head is enlarged, and
markedly deficient. In muny cases & typical cret
speak nor hear.

Treatment.—The most curious fact regarding
found in the absence of the thyroid glexd, this circur
prompted the treatment to that successfully followed
namely, the edministration of direct feeding by the 1
Improvement in suitable cases speedily follows the ad
thyroid material. The treatment is commenced by o

. : y
containing two grains of powder of thyroid goland &



Addison’s Disease 118

treatment being persisted in until the temperaturs, which is low in
this discase, becomes normal, and when the gain of weight approxi-
mates the body to its normal bulk. If the discase again appeirs to
be developing the treatment must be recommenced, or be continued in
& modified form. Ono authority describes & doso of fivo grains of
dricd thyroid material given iwice & weck as sufficient. This treat~
ment may require, 1t is added, to be continued throughout life if signs
of recurrence appear, but at the same timo there can be little doubt
of the immense improvement both in bodily heslth and in the mental
facultics which follows the adoption of this interesting and thoroughly
scientific mode of cure,

DISEASE OF THE SUPRARENAL GLANDS
(ADDISON'S DISEASE)

These glands, described in a previous section of this work, are
situnted nbove the kidneys, each gland somewhat resembling a cocked
hat in shape. As regards their functions it was mentioned that in all
probability they throw into the blood an internal secretion which has
the effect of excreising a distinet effect on the muscles of the body.
The sbsence of this sccretion has the effect, therefore, of inducing
certain of the symptoms characteristic of the affection.

Symptoms.—In this disease (also known as Addison’s Disease)
both glands aro slways affected. The patient complains of an in-
creasing disinclination for exexciso, faintness, loss of appetite, pain in
"o T A he most characteristio sign, how-

ke skin, which is seen in the face,

. generative organs. The colour is

described as resembling bronzing, and it is recorded that in some

cases the departure from the normal tint of the skin has been so great

that the patient has come to resemble a mulatto. This discase

appears to run a course extending from a year to eighteen months,

and is more frequently found in males than in females, It is an

ailment characteristic of adult life. In so far as the glands them-

sclves are concerned, it would appear that physicians regard the
discase as essentially one of tuberculosis of these glands,

Treatment.—The treatment of this trouble 1s entirely unsatis-
factory, The great exhaustion of the patient involves the most
extreme care in nursing, and the prevention of all excitement and all
unnecessary exertion. In a fatal case, the patient becomes half un-
conscious and gmdua]ly collapses. If diarrheea is present, bismuth
mixture must be given by way of controlling it.  Stimulants are

M, "
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necessary, whilst tonics in the shape of arsenie, phosphates, iron, and
quinine have all been advocated. Tollowing out the lines adopted
for the treatment of thyroid gland disease, physicians have of late
been accustomed to administer an extract made from the suprarenal
glands of the sheep. The dose given is stated at one drachm of the
gland, or an equivalent amount of the extract. The five-grain
tabloids of suprarenal substance gland form a handy mode of its
administration. One of the tabloids may at first be given twice or
thrice daily after food, whilst the number may be increased to three
twice or thrice a day. It may be said, however, that the treatment
of this ailment by such means has not afforded the marked indieations
of suceess followed by the use of thyroid material in myxcedema.

SECTION IV

DISEASES OF THE SKIN

UrpEr the section on Anatomy will be found an account of the
functions of the skin ¢ Zealth, and of its purely anatomical structure,
It is essentinl here, however, to point out that in studying the
discases which arc peculiar to that organm, it becomes necessary to
subdivide the layers of the skin somewhat differently, namely
according to their behaviour, or the manner in which they are
tlxlﬁ‘ected by disease, so that from a pathological point of view we
ave—

1. The horny layer of the epidermis, which is practically dead,
and in which we only see the results, such as desquamation, dryness,
égc., of the morbid processes which are taking place in the deeper
155Ues, ’

2. The mucous layer of the epidermis and the pepillary layer
of the corium or true skin, which are living tissues intimately
connected with each other, inflammation here giving rise to the large
majority of skin diseases met with.

3- The deeper layer of the corium, and the subcutaneous con-
nective tissue, diseased conditions of which are Hable to spread to
the underlying muscles or bones, and are for this reason more
dangerous than those confined to the second layer.

An considering any affection of the skin there are four points
which we must determine, namely: the dastribution, the clements
of the skin involved, the cause, and the type of the eruption,
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(1) In their distribution over the surface of the body many skin
diseases show a decided predilection for certain Jocalities.” Thus acne
is most frequently found on the face or the shoulders; psoriasis on
the extending surfaces of the joints; parasitic diseases, such as ring-
worm, on the sealp. The position of the ernption, consequently, gives
us & strong hint as to the probable nature of the discase.

(2) Next, we have to determine which elements of the skin are
involved. Is the disease due to a general inflammation of the
superficial layers of the skin, such as occurs in eczema and psoriasis;
or is the starting-point in the sebaccous glands, as in acne, or in
the hair follicles, as in sycosis?

(3) Thirdly, we must endeavour to discover the causc of the
disease. Is it the symptom of one or other of the eruptive fevers
~—measles, searlatina, small-pox? The thermometer—which should
always be used when there is any doubt in the matter—will indicate
whether or not there is any rise in the body temperature. Is it
due to some local irritation, such as that produced by lice on the
scalp, or the itch inscet burrowing under the skin of the under
surface of the wrist joint? Has the patient’s occupation anything
to do with the disease? Washerwomen and masons are subject to
eczema. Warkers in chemicals—such as dye-stuffs, acids, alkalies,
arsepic—suffer from the irritation produced by these substances,
Certain drugs when administered internally give risc to rashes.
Thus bromide of potash causes acne. Quinine, opium, digitalis,
give rice to a form of mettlerash; copaiva and cugebs to a rose-
rash, like scarlatina.  Finally we must ask ourselves whether or
not the disease is due to the derangement of some of the internal
organs. Thus disorders of the digestive system frequently give rise
to cczema, nettlerash, and acne. Bhingles is due to a disturbanee of
the nervous system.  Diseases of the hiver give rise to jaundice ard
itching. Certain kinds of food in certain individuals give rise to
eruptions on the skin. Shellfish will cause nettlerash in some people.
Strawberries give rise to the same affection in others.

4) Lastly, we have to consider the type of the eruption. Diseases
of the skin manifest themselves by certain symptoms ; these are termed
respectively objective and subjective. The former are those lesions
which appear on the surface of the body, and are visible to the eye.
They constitute the fype of the disease, and may be primary or
secondary.

The subjective symptoms relate to the sensations of the patient,
and are those of which he himself can alone be aware. Such symp-
toms are itching, pain, a sensation as though insects were creeping
over the body (formication), heat, &c.
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necessary, whilst tonies in the shape of arsenic, phosphates, iron, and
quinine have all been advocated. Following out the lines adopted
for the treatment of thyroid gland disease, physicians have of late
been accustomed to administer an extract made from the suprarenal
glands of the sheep. The dose given is stated at one drachm of the
gland, or an equivalent amount of the extract. The five-grain
tabloids of suprarenal substance gland form a handy mode of its
administration, One of the tabloids may at first be given twice or
thrice daily after food, whilst the number may be increased to three
twice or thrice a day. It may be said, however, that the treatment
of this ailment by such means has not afforded the marked indications
of success followed by the use of thyroid material in myxcedema.

SECTION 1V

DISEASES OF THE SKIN

Urpzr the section on Anatomy will be found an account of the
functions of the skin ¢ health, and of its purely anatomical structure,
It’ is essenigml here, however, to point out that in studying the
diseases which are peculiar to that organ, it becomes necessary to
subdivide the layers of the skin somewhat differently, namely
according to ‘their behaviour, or the manner in which they are
igszted by disease, so that from a pathological point of view we

I The: horny layer of the epidermis, which is practically dead,
and in which we only see the results, such as desquamation, dryness,
&c., of the morbid processes which are taking place in the deeper
tissues, © '

2. The mucous layer of the epidermis and the papillary layer
of the corium or true skin, whigh are living tissgesr.) ingmat};ly

connected with each other, inflammation h ivi i

e 1 eac ere giving r he large
maJontgy of skin diseases m’et with. gIving ls.e o the ‘arg
. 53 The deeper layer of the corium, and the subcutaneous con-
ﬂi,c nedtlssu.e, diseased conditions of which are liable to spread to
¢ ¢ underlying muscles or bones, and are for this reason more

anrlgerous than those confined to the second layer.
whiellz ionsxdermg any affection of the skin there are four points
iy k? must determine, namely: the distribution, the elements
© skin mvolved, the cause, and the type of the eruption.
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(1) In their distribution over the surface of the body many skin
diseases show a decided predilection for certain Jocalities. Thus acne
is most frequently found on the face or the shoulders; psoriasis on
the extending sarfaces of the joints; parasitic diseases, such as ring-
worm, on the sealp. The position of the eruption, consequently, gives
us o strong hint as to the probable nature of the disease.

(2) Next, we have to determine which elements of the skin arc
involved. Is the disease due to a general inflammation of the
superficial Jayers of the skin, such as oceurs in eczema and psoriasis ;
or is the starting-point in the sebaceous glands, as in scne, or in
the hair follicles, as in sycosis?

(3) Thirdly, we must endeavour to discover the cause of the
disease. Is it the symptom of one or other of the eruptive fevers
~—measles, scarlating, small-pox? The thermometer—which should
always be used when there is any doubt in the matter—will indicate
whether or not there is any rise in the body temperature. Is it
due to some local irritation, such as that produced by lice on the
scalp, or the itch insect burrowing under the skin of the under

“ surfaco of the wrist joint? Has the patient’s occupation anything

to do with the disease? Washerwomen and masons are subject to
eczema. Workers in chemicals—such as dye-stuffs, acids, alkalies,
arscpic—suffer from the irritation produced by these substances.
Certain drugs when administered internally give rise to rashes.
Thus bromide of potash causes acne. Quinine, opinm, digitalis,
give rise to & form of nettlerash; copaiva and cubebs to a rose
rash, like scarlatina. Fimally we must ask ourselves whether or
not the disease is due to the derangement of some of the internal
organs. Thus disorders of the digestive system frequently give rise
to cczema, nettlerash, and scpe.  Shingles is due to a disturbanee of
the nervous system.  Diseases of the liver give rise to jaundice and
itching, Certain kinds of food in certain individuals give rise to
cruptions on the skin. Shellfish will cause nettlerash in some people.
Strawberries give rise to the same affection in others.

(4) Lastly, we have to consider the type of the eruption. Diseases
of the skin manifest themselves by certain symptoms ; these are term:
respectively objective and subjective. The former are those lesions
which appear on the surface of the body, and are visible to the eye
They constitute the fype of the disease, and may be primszy of
gecondary, s

The subjective symptoms relate to the sensations of the ps<ic==
and are those of which he himself can alone be aware, Sock SFE
toms are itching, pain, a scnsation as though insects were €T
over the body ( formication), heat, &c.
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The primary lesions or types of diseases of the skin are :—

(«) Hyperzzmia or Congestion.—This may be an early stago
of inflammation, and then the skin is red, and there is a sensation of
heat or tingling ; or the congestion may be due to retarded circula-
tion, when the affected part is of a purple or bluish colour.

b) Papule or Pimple.—A small solid elevation of the skin.
c; Vesicle.—A small rounded elevation of the skin filled with
transparent fluid. . ) ) .

(d) Pustule,—A small rounded elevation of the skin contain-
ing pus.

° Ie)) Bulla or Bleb.—A large pustule.

f) Wheal.—An oval, rounded, or irregularly shaped elevation
of the skin of a temporary character, such as the lesion produced by
the stinging nettle.

The secondary lesions are those which are a result of the primary.
They are ;—

(¢) Scabs or Crusts.—The shed contents of vesicles or pustules
which have dried up and remained adherent to the surface cf the
diseased portion of skin.

(b) Scales.—Dry flakes of epidermic cells which have separated
from the tissue beneath.

(¢) Scratch Marks or Excoriations.—Torn points, lines, or
streaks of injured skin, usually marked by dried-up blood.

(d) Chap or Fissure.—A linear crack or wound in the epi-
dermis which reaches down to the deeper layers of the skin,

56) Ulcers,—Irregularly shaped and sized excavations of the skin.
1 tf ) ica.r.-—-The new tissue which replaces that which has been

estroye

In describing the several diseases of the skin, we might follow
one or other of the classifications to be found in modern text-books
on the subject; it will be simpler, however, to treat of them here
under the headings of the types of primary diseases which have
already been mentioned, adding to that list the diseases which

specially affect the sebaceous and sweat glands, the hair, and para-
sitic diseases.

HYPERZMIAS

The hyperemias most frequen i .
Urticaria. quently met with are Zrythemo and

o Eljy'th.emg consists of an inflammatory redness of the skin,
curring in limited patches. It is accompanied by a sensation of
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ftching and tingling, and is caused by irritation of the skin, such
as results from the application of s mustard plaster, or from the
pressure of tightly fitting clothes; but most frequently it ia-pro-
duced by irritating secretions flowing over the surface of the skin,
and its presence on the buttocks of infants—the result of inattention
to cleanliness—gives riso to much suﬂ'cring and discomfort.

Another form of erythemsa occurs where two opposing surfaces
of skins como in contact with one another, as in the groin, under the
breasts, between the toes, It is most commonly met with in fat
people, and in neglected children, The attack comes on suddenly
with redness, heat, and tingling of the skin; the surface soon
becomes covered with an ill-smelling moisture, and unless steps be
taken to arrest the discase, painful ulcers may form at the angle of
the fold, and the condition pass from an scute to s chronic one.

A third form of erythema is the chilblain, which is a localised
congestion of the skin commonly met wich in children, more especially
girls, Chilblains occur only during the Frevulcncc of cold weather,
and many individuals are subject to relapses every winter. They
begin as swollen, red, shining patches on the toes or fingers—more
frequently the former—and are sccompanied by severe itching and
pain.  Bometimes nothing further happens, and the swelling dis-
appears in o few days; in other cases blebs or blisters form. These
burst, and an ulcer remains which is slow to heal.

Treatment.—In the first and second varieties little beyond
strict attention to cleanliness is required. The parts should be
washed and dried with a soft towel. The folds of skin are to be
kept apart with a pieco of lint or soft cotton. 'The best local appli-
cation is some form of dusting powder. A mixture of two drachms
of oxide of zinc and six drachms of powdered lycopodium acts ex-
cellently, or starch may be sabstituted for the {ycopodinm. If an
ointment is preferred, Lassar’s paste, consisting of salicylic acid, ten
%vmms: oxide of zine and starch, of esch two drachms; and vaseline,

‘our drachms, npplicd over the surface, will soffice.

For Chilblains,—An endeavour must bo made to improve the
tone of the circulation by active ontdoor exercise, cold sponging of
tho whole surface of the body, followed by a brisk rab down with a
xough towel, and a generons, stimuluting ‘diet. Medicinally, iron in
some form, such as the sym];:og' the hypophosphites and cod liver oil
should be administered. lly, stimulating spplications such as
the tineture of iodine, or soap liniment should be made. Toasting
the feet a6 t!.m fire when they are cold should be avoided,

Urticaria, “ Nettlerash” or “ Hives” is an inflammatory affection
of the akin, characterised by the sudden appearance on its “surface of
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wheals, which are of a reddish or whitish colour, a?d are
by sensations of burning, itching, and stinging. ~The wh
appear as quickly as they appear. The extent of surfac
the rash varies greatly, sometimes the whole body being
the red blotches, whilst in other cases the rash appea
patches in different parts of the body. The cause of -
sometimes obscure, but it may as a rule be traced to so
derangement; and is frequently accompanied by v
diarrhen. It may be produced by external irritants cc
tact with the skin, such as insect bites, jelly-fish stings
of the mettle. Certain articles of food—such as she
strawberrics, oatmeal—produce it in different individu
frequently give rise to it in children, and womb ders
women, The rash itself is generally preceded by a feeli
discomfort and a sensation of itching, the tongue is fu
bowels may be confined or loose. In children, in ad
diffused redness or wheal, a small solid raised papul
appesrs in the centre of the wheal ; this remains after t
disappearced, and as the top has been torn off in scratchi
coagulated blood forms.

Treatment.—An endeavour must be made, in the
to discover the cause, for its removal will alone cure the
acute cases & purgative, and preferably a saline one,
phate of magnesia, should be administered without delay
there be any irritating food still in the stomach, .
ipecacuanha or of sulphate of zine should be given. I
after the attack, and until it is quite recovered from, r
should be given regularly, and the food must be of
description. To relieve acidity powders containing 1l
and bismuth should be administered before meals,

Locally, means must be adopted to relieve the itch
sometimes almost intolerable.  Of these, lotions in &
other are most efficient, such as vinegar and water; al
diluted with water; liquor carbonis detergens, diluted
saturated solutions of boracie acid, or bicarbonate of ¢
especlally alkaline baths, often afford much relief.  An
may be prepared by adding four ounces each of bicarbon
nn.d curbonn’ge of soda to an ordinary bath. All irx
skin by wearing rough woollen underclothing must be &
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PAPULAR ERUPTIONS

Prurigo is a chronic disease which begins in carly childhood, and
frequently continues throughout life, and is claracterised by the pre-
sence of numerous irregularly distributed and intensely itchy pimples,
or papules, which are of a pale red colour, the size of a split pes, and
only slightly raised above the surface of the skin. They are situated
as a rule on the back of the arms and hands, and front of the legs,
sometimes on the trunk, but very rarcly on the face.

As a result of the scratching the tops of the pimples are torn off,
and the pimples appear black, owing to the presence of crusts of
blood. 'Yhe surrounding skin becomes rough and thickened, also a
result of scratching. The glands in the armpits and groins are hard
and swollen.  The severest attacks occur in autumn, and the itching
is invariably worst at night.

Treatment.—Internal medication has 2s a rule little or no effect
on the disease; but attention must be paid to the general health, and
cod liver oil, iron and quinine, may be tried. Locally, the most
efficient remedies are tar and sulphur, and these are best applied in
tho form of Daths, but ointments containing the same drugs may also
be tried. The disease, however, as has already been indicated, often
proves most intractable,

Lichen is characterised by the appearance of minute, red, flat-
tened, or raised papules, in rows or bands on an inflamed surface of
skin. In the early stages the patches have a glazed appearance,
After a time the pimples become covered with fine branny scales, and
finally, as a result of the intense itching which is always present, and
which induces scratching, crusts of blood are formed, and the sur-
rounding skin is much thickened. Portions cf skin from which the
rash has disappeared are found to be stained a dark red or brownish
colour, giving the skin a mottled appearance. The patches of disease
are most frequently found upon the front of the forearm, and more
especially on the front of the wrist. It occurs at all periods of
life, but adults are more subject to it than cbildren, and women
than men, !

Treatment.—Internally, arsenic, which should be given in small
doses to begin with, is the favourite remedy, the quantity bein
gradually increased. The general health must be attended to, an
cod liver oil and iron given as tonies. JLocally, inunctions of oint-
ments containing tar; lotions, such as were mentioned when treating
of prurigo, to relicve the itching, may be tried, and alkaline baths.
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VESICULAR SKIN DISEASES

Fczema is an acute or chronic inflammatory disease of the skin,
characterised by the appearance of erythema, papules, vesicles, and
pustules, accompanied by intense itching, and in some cases by a
watery exudation, and terminating in skin peeling, or in the forma-
tion of crusts or scabs. ILczema is the most frequently met with of
all the diseases of the skin, and is as a rule easily recognised. The
difficulty of diagnosis, however, arises from the fact thab all the
different types of eruption may occur together or separately in the
same case, 5o that in one region of the body we may have a patch
which has become chronie, and consists of an intensely itehy, dry,
red area, covered with fine scales; in another a patch covered with
minute vesicles which exude an irritating sticky fluid ; and in a third,
scabs or crusts, formed by the pus exuded from pustules. An acuts
case of cczema generally begins with the appearance on the skin of a
diffused red blush, which fades away at the edges. This redness is
exactly like the rash of scarlatina, for if it is looked into carefully,
minute spots of & brighter colour will be found scattered through the
general redness; these are the inflamed papille of the skin. Very
quickly after the appearance of the redness the skin becomes covered
with innumerable minute wesicles, which burst, and convert the in-
flamed area into a *“weeping” one, by the scrous discharge which
they pour out. This discharge is intensely irritating, and stiffens
linen when dry. Or again, the vesicles may rapidly become pustular,
their contents, instead of being serous or watery, are purnlent or
“mattery,” the pustules burst, and “ matter” is poured out on to the
surface and forms scabs.

If the disease is to run a favourahle course, the exudation gradu-
ally diminishes, the epidermis is restored to a healthy condition, and
all that remains to mark the site of the disease is a branny peeling
and the itching, which remains almost to the very end. Where the
disease has becogne chronie the skin is greatly thickened, the surface
is rough, the epidermis is very thin, and shining through it can be
seen the inflamed deeper layers of the skin, which impart a deep red
colour to the affected area.” Deep fissures or cracks also frequently
form which bleed, and are extremely painful. Unfortunately it is
rare for a case of eczema to run an acute course, ending in recovery ;
as a rule, some small, insignificant-looking patch remaining—behind
the ears or on the hands—and forming a focus for the reerudescence of
the~d1seaso at some future period. As regards its distribution, eczema
most frequently appears on the thinner parts of the skin, and is more
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seen g3 o disease of the head and limbs than of the trunk.
‘[Jge;ost characteristic position is behind the ears, but it frequently
appears on the face, on the head in children, and ab the bend of
e ibowa The tash is 03 o ralo symmetrically disposed, so that
it appears simultsneously o the back of both cars or at the bend of
the elbows.

The cause of eczema, is difficult to determine, for whilst_there are
msny cases which are due fo an irritant which can be easily troced,
euch ns the fteh insect, lice, chemical products which the patient
comes in contach with, and the Temoval of which cures the complaint.
There are many others in which no irritant can be discovered, and in
which the oply conclusion to be drawn is that there is some inherent
Eedisp{ssition in the patient which renders him liable to the discase.
Fezema affects all ages and both sexes indiscriminately, but it differs
in its charscter according to the age of the patient. In children
the pustalar form is more commonly met with, in young adults
the typical weeping variety, whilst in old people the dry, scaly,
intensely itchy form is almost the rule.

Treatment.—Fezema is o disesse which is amenable to treat-
men; and there should be no Lesitation in attempting fo cure it
as quickly as possible. Mothers are frequently afraid of the results
of “drising the trouble in” in the case of children, but their fears
are groundiess, as_the child, whatever its conditio'n may be, will
most certainly be better without the disease. Eczema se{do ) ds
fotally, except in the ease of o weakly infant, or of a vm enld
?:ﬁ:;xh;isgyl;mi t(lll‘e losa of sleep and want of appetite g’fwz :iso

ion leading inati :
into the details of t?wtt;;xt,fazﬁt;&mmmm?.‘ d‘Bef'om Sptering
nlfluded to. As itching leads to sczntchgifxzerind‘.n c;mﬁ:itmcg \go
of no avai o i 2 e
to pre\'ezzél ii(.) ]%zbt;: Zﬁali}t?d;slts? e&?tﬁ;ﬂ‘ :t%PS mqu'lbg taken
to vetmin oo oase 't ust be prevailed upon
the hands mns?b;b;n‘;!liligflb o‘rn;wmM of infants and ourg children

applied , or some other form of mechanical restrai
polied such as that yecommended by Dr. Whi nf
o casts of cozema of the head sad T White, who says, referring
of fino old cottan or ligen eloth ace : “ A skull-cap is to be made
mask of the same material is th’ Sohus Josely to Bt the dull; o
placed spertures for the eyes, en shaped to the fuce, with exacily
the ears. 1t is to be ntl?er ,dngso, end mouth, and with dlits for
tiade long encugh to lg ed in somewhat beneath the chin and
This in mild s Wililp some two inches at the back of the head.
the efforts of the infan g;ov:t to bo a sufficient protection ngains
;:x?ts o shield against the dagmnrr:t i;l;ﬁ:atz;}t_&d 8‘{;%? Wit}]lx its bands
ageinst every opposing su d by rubbing the inflamed
1Y oppoting eurface which offers. The Prowctiog
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from irritation afforded by the mask is only ome of its importan
duties—it may be smeéared with ointment, and, adjusted tightly
form an impermeable coating to the inflamed skin. The nose anc
ears should protrude through their appropriate openings to assis
in retaining the mask in position, which should be tightly stitche
or pinned with fine safety-pins at the back of the head. Shoul
it be considered advisable to confine the arms, as is frequently foun
to be the case in strong infants, a hole is to be cut in the en
of n small pillow-case large enough to ailow the child’s head &
pass through. This is to be drawn down over the body and arms
The back and front surfaces are then to be stitched together betwees
the arms and body by a long darning needle, from the axilla dow:
to the ends of the fingers, thus confining the arms in closed sleeve
to the sides. The same result may perhaps be more readily accom
plished by the use of several safety-pins in place of the stitches
by which the jacket may be more readily taken off when necessary
The pillow-case is then to be fastened together by the pins betweet
the legs from front to back, so that the arms cannot possibly b
brought up to the head. This lower fastening can of course b
;emlc;yec,l, without trouble as often as it is necessary to change th
apkin.
. Other sources of irritation of the skin such as rough woollen elothin
in divect contact with it must be avoided. Trequent washing of the
parts must be avoided, and the use of soap prohibited. The wate
used for washing must be neither too hot nor too cold, and the towel fo
drying must be soft, and used with gentleness. Lastly, it must b
seen Dto that the patient enjoys a sufficient amount of slecp.
o D ;’CI;%S 1(r11 .Efczenlla.——'l’he treatment with drugs may be dividec
fnto ¢ %n wnfernal.  Locally the treatment will depend upon thy
ge or character of the disease, but as a preliminary all crusts anc
scabs must be removed when these are present, and this may best b
acci)mphs‘he.d by applying a linseed poultice to the part. In the dr)
zic; y"v Z:;;Z%eis‘o:zfx‘z :ligt?gsease ointments are more applicable, whilst i
g s are better, remembering always that oint
ments are not to be rubbed in, but gently smeared over the affecter
area, and that lotions are to be frequently r d and applied
thin oot s Vow quently renewed and applied o
on rags. In acute cases soothing applications are to be made
and the best sedative is the oxide of zine, which may be employed i
f_hﬁ form ?f an ointment, or & dusting pox,vder, or a lztion, sxfchj;‘; b}l:(
fgugx&:;xgl; Oxx;]e of zine and starch, of each. two d}tachms; vaseline
ws (the ointment). Or calamine, oxide of zine, and slyceri
gf 'egch ;alwo drachms ; rose water, to six ounces Cgtlzc Zotz'c;w). 61?7 :t?a;gi
1xX drachms ; oxide of zine, two drachms (the usting powder). |
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1 cases whese there i 8 copions discharge astringents have to bo
employed, szd of these 1e2d in the form of Gonlard’s Jotion, boracio
2039, and bomay, aze the best. o the chronic sealy dey forms pre-
parations of tar zes bezefcially, and these may be applied as oint-
ments, snch 25 Lig. carbonis detergens, lig. plombi subacetatis diluto
chml:ud), of each one drackm; vaseline to one ounce—the ointment.

¢ a lotion such o3 the following: Lig. ecarbonis detergens, two
drachms; glycerine, one drachm; rose water to four ounces—tho
lotion. The in‘ernal treatment of eczema {s less important than tho
loca, but attention must be paid to the condition of the stomach and
bowels, eed any irregularities corrected. Diet does not appear to
exert much infiderce aver the disease; but in scute cases stimulants
should be avoided and meat taken in moderation, whilst milky foods,
froits and vegetables may be partaken of freely. DBloodless peoplo
should have iron, and this is best given in combination with a saline
aperient, sach as the following : Epsom salts, one and o half ounces;
sulphate of iron, sixteen grains; dilnte suiphuric acid, one drachm;
syrup of ginger, zix drachms ; water to eight ounces. A tablespoonful
in water to be taken half-sn-hour before breakfast.

To procare gleep, which is essential, fifteen to twenty grains
of bromide of potash may be taken st bedtime, bus it would be
well to zeck medieal advice before Tesorting to the nse of medisines
producing sleep. -+

_Herpes Zoster, Zona, or Shingles, is an inflammatory disesse
which sppears nsually on the trunk, but may also occur on the head
or limbs. It is characterised by the appearance of gronps of papules,
which rapidly develop into vesicles, on sn inflamed arex of skin. The
vesicles ultimately become puralent, and drying up form seabs.
There may be only one patch of the disease, or many may appear
cither simultaneously or consecutively. A pecnliavity of the disease
is that its appearance is preceded by newralgic pains; the patches
themselves are poinful, sometimes intensely so, and the uelxaxnmlnic
{mm's often persist long after the skin eruption has disappeared.

Whilst uspally classed under skin diseases, there ean be no dom{,t that
the emgtwn is only the local manifestation of changes whiuh have
taken place in the spinal cord, and which have set ug inﬂa;m_-ﬁre
in the nerves supplying the affected area. This e lali)ns PR Hon
eyl st i e o charrss of (s dia, 4 10

hie fact that the patches of disease closely follow in their Qi
tion the line of the nerves, Her ol n their distriio.

oceurs most frequently in spﬁng%isdagiiﬁnp eo%i’ff =l azes, 223
protection against sueceeding ones, . e attzel 2%t

Treatment.—Shingles Tuns an acute course 2nd ends tm oo
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taneous recovery, and is only dangerous when it occurs in the region
of the eye, and may lead to the destruction of that organ. Inter-
nally quinine in large doses does good. .Locally, the inflamed
patches must be protected from the irrifation of the clothes by being
covered with pads of cotton wadding. Dusting powders, such as
that of oxide of zinc and starch, or an ointment containing the same
substances, may be applied to relieve the pain. Aleocholic solutions
applied as compresses afford great relief. The galvanic current
applied by means of sponge electrodes to the patches and along the
course of the nerves, or the high frequency electric spray or effleuve,
undoubtedly relieves the pain and shortens the course of the disease.

An eruption somewhat similar in appearance to herpes sometimes
appears during the course of acute diseases, such as pneumonia,
enteric, and other fevers, or even in connection with digestive dis-
orders, or common colds. Its usual site is on the upper lip, but it
may also appear on the nose or the ears. A feeling of heat in the
region is followed by a small cluster of vesicles or blebs, which
rapidly become pustular, and terminate in the formation of a scab,
which is cast off without a resulting scar. The eruption is unattended
by neuralgic pain, and is very apt to recur. Treatment consists in

applying some salve, such as zinec ointment, and in protecting the
pustules from rupture.

SCALY ERUPTIONS

Psoriasis is a chronic inflammation of the skin, which most fre-
quently attacks the outer surfaces of the Znees and elbows, the head,
and sometimes the trunk. It is characterised by the appearance
of thickened patches or plagues, raised above the general surface,
round or oval in shape, having a dark red base, and covered with
silvery scales, which are intersected by deep fissures or furrows.
If the scales are rubbed off, minute bleeding points appear on the
exposed red surface.

The disease begins as & small red spot, and quickly becomes
covered with silvery scales, which are firmly adherent. It spreads
ab the circum_ference, so that eventually patches the size of a crown
piece, or a dinner plate, may form. The ewtent of the disease varies
in different cases; it may be confined to patches on the front of
the knees or the back of the elbows, or there may be, in addition,
affected areas on the head or on the trunk. Sometimes, again, the
whole body is covered with patches of varying sizes, which may run
mnto one another. The patches often heal in the centre, leaving
an inflammatory ring, somewhat like ringworm of the body in appear
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ance; but the latter discase does not produce such abundant seales,
it does not tend to affect the Lnees and clbows, as is the case in
psoriasis, and the ringworm fungus can always be found with the aid
of a microscope.

Treatment.—DPsoriasis occurs as & rule in otherwise healthy
or yobust individuals; it gives rise to no symptoms, except slight
itching in the carlier stages, and it is not Infectious. As the disease
is apt to disappear spontancously, only, however, to return_again
at some future time, it is not possible to feel sure that the line of
treatment, whatever it may have been at tho time, was the cause of
the improvement. Infernally, however, arsenic has an undoubted in-
fluence on it, but the drug must be taken with caution, and under the
dircetion of a medical man. The best and simplest plan is to begin
with two or three drops of Fowler’s solution in a wineglass of water
immediately after food, three times a day. The dose may be gradu-
ally increased to seven or, eight drops, but must be discontinued for
three or four days whenever the eyes begin to feel hot and itchy. The
remedy may be then recommenced in smaller doses,

Locally, the scales must be thoroughly removed in the first in-
stance by using hot baths and soft soap, and then some preparation
of tar must be applied. The best preparation is tar ointment, which
may be rubbed well into the affected parts at night, and washed off
i the morning ; special clothes being worn, the staining of which
would not matter. An ointment containing one or two drachms of the
Yiquor carbonis detergens to the ounce of vaseline may be substituted
for the tar ointment.  Dr. Pye Smith recommends an ointment com-
posed of half & drachm of pyrogallic acid in an ounce of benzoated
lard.  Somo skins ecannot tolerate tar in the smallest quantity, sothat
to begin with, it must be applied to only e small area, and the effect
watched,

Ichthyosis, or fish skin” disease, is a congenital discase, which
often runs in families, and is characterised by a general coarseness of
the skin, not confined to any onc region, but more marked on the
outer sides of the arms and legs, It is due to an over production,
and retention on the surface of the skin, of epidermic cells, and this
condition, accompanied as it is by an slmost complete absence of
sweat, and by the scerction of the sebaceous glands being thick,
renders the surface of the skin dry and rough, and very difficult to
keep clean, In extreme cases the skin resembles the rongh bark
of a tree, and somctimes becomes covered with horny excrescences,
which have led the owners of such skins to exhibit themsclves as
* porcupine men.”

Treatment.—As the disease is a hereditary one, due really to a
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special condition, there is no actual cure for it, but much ¢
to relieve the condition by strict attention to cleanlines
warm Dbaths, rendered alkaline by the addition of bica
soda, the use of soft soap along with the bath, to remove
and render the skin soft and pliant, and inunctions with
simple ointment, to take the place of the thick secret
sebaceous glands,

DISEASES OF THE SEBACEQUS GLAND!

Comedones are minute nodules, unaccompanied by inf
the size of a pin head, and having a black point in their ce
are commonly known as “blackheads,” and are caused by
of the glands with sebaceous material, the black points
to dust. Their favourite seat is the forehead, chin,
and they oceur most frequently in young people who b
complexions, and who suffer from constipation and dyspey
are also, however, produced by inattention to cleanliness,

Treatment.—The face should be washed frequentl
water and soft soap, or it may be steamed by being I
basin_ containing boiling water.  After this the conten
comedo should be squeezed out by pressing a watch-key
and finally an ointment such as the following may be used
tated sulphur, two drachms; glycerine, one drachm; lard, si
this is to be rubbed well into the affected area. Or th
lction may be applied : Precipitated sulphur, three ounces
two drachms ; alcohol, one ounce ; lime water, two ounces;
one ounce. Shake the bottle before using.

Acne Vulgaris or “Blackheads,”—This is one o
monest of skin diseases, occurring at puberty, and chara
the appearance of pimples on the forehead, nose, cheeks,
and upper part of the back. It is caused by the plug;
glands with scbaceous material (comedones), the irritation
duced leading to tnflammation, which may go on to supy
that the pimples very quickly “ripen” and matter con
out of them. When this is done the inflammation dies d
minute scar remains, but fresh pimples appear in the neig
and this may go on for years leading to marked disfigur
has already been remarked, it occurs most frequently on the
and chest, and the most frequent period of attack is puber
this period of life that the hair begins to develop, and th

Sﬂands which nre cannantad it el e =0y



Blackheads 127

amongst people with fair complexions. It is frequently ascociated
with dyspepsia and constipation, also with womb disorders. Certain
drugs, such as iodine and bromine, when taken internally, and tar,
when applied externally, may produce it.

Treatment.—Attention must in the first instance be paid to
the condition of the stomach and bowels. Dyspepsis, if present, is
to be relieved by adopting a dietary from which all highly seasoned
dishes—pickles, salted meats, &e.—and stimulants are rigorously
excluded, and by administering small doses of rhubarb and soda
before each meal. For the constipation, which is frequently present,
a tablespoonful of the following mixture, taken in half a tambler
of water half-an-hour before breakfast, should be tried: Sulphate
of magnesia, an ounce and a half; dilate sulphuric acid, two drachms;
sulphate of iron, sixteen grins; and compound infusion of gentian
to eight onrces, each dosc containing a small teaspoonful of Epsom
aalts, Locally, the treatment will follow much on the lines of that
1aid down for comedones, sulphur in some form or other being the
most cflicient remedy, but mercurial preparations are slso distinetly
advantageous.

Whatever the application may be, it must always be preceded
b{' a preliminary softening of the skin and emptying of the inflamed
glands of their contents.  For this purpose the face must be steamed
over a basin of boiling water, then washed with a picce of flannel
and soap, to open the pores of the skin, and dried with a rough
towel  After this the face should be gone over carefully, and every
Eimplc that has a yellow head should be emptied of its contents

y pressing a wateh-key of s suitable size against it. The face
shonld now be washed once more, and then a sulphur lotion such
as that recommended for comedones should be applied and allowed
to dry on it. This procedure should be carried out every night
before going to bed. In the morning any pimples which may have
ripened are to be emptied, and the face again washed and dried,
and then some mercurial ointment, such as the oleate of mercury, of
the strength of 2} to 5 per cent. in vaseline, or the white precipitate
ointment applied to each pimple. The sul{bm: after having been
used for some time may give rise to considerable irritation, and when
this is the case, its use must be discontinaed for a time, the following
lotion being substituted : Calamine, four drachms; oxide of zinc, two
drachms ; glycerine, two drachms; rose water to eight ounces. Either
the above or lead (Goulard) lotion should be applied at night, whilst
in the morning zinc ointment may take the place of the mercurial
8o roon, however, as the irritation has subsided, the use of the
sulphur should be reverted to. By persevering with the above

p



128 The Modern Physician -

treatment, acne may be cured in a comparatively shorb time, whereas
if left alone it may continue for years. :

Acne Rosacea.—This is a chronic inflammatory affection of the
skin of the face, but more especially of the nose and cheeks, which
commences with hypersmia or redness of the affected area, this red-
ness being due to slowness of the circulation, and congestion, and cons
sequently being ‘accompanied by coldness rather than heat of ‘the
diseased part. This, the first stage of the complaint, begins insidi-
ously an£ may last for an indefinite period of time, but sooner or
later it passes into the second stage, when the general redness
becomes more marked, and in addition dilated blood-vessels engorged
with blood can be seen in the surface of the skin. Finally acne
pumples appear on the red surface—hence the name Acne Rosacea ;
the sebaceous glands become greatly hypertrophied, and the entire
skin of the nose becomes thick and lobulated, its colour being a deep
red or almost purple, )

Causes.,—The disease is met with most frequently in middle-aged
men, but women who have reached the *change of life” are also
liable to suffer from it in its earlier manifestations. Womb disorders
are a common cause of the disease in women. It may also be due
sometimes to indigestion, and there are many cases for which no
cause can be discovered; but spirituous liguors taken habitually and
to excess are undoubtedly a fruitful source of the complaint.

Treatment.—Constitutional treatment will consist in attacking
the cause, if this can be discovered. ZLocally, in the earlier stages,
sulphur, either in the form of ointment or a lotion as preseribed for coms
mon acng, affords the best hope of relief, whilst in the later stages the
aid of the surgeon must be called in. By scarifying the engorged
blood-vessels, or by even scraping away the hypertrophicd tissue,-he

may do much to relieve the patient and improve his personal appear
ance.

DISEASES OF THE HAIR FOLLICLES AND
SWEAT GLANDS

. .Sycosis (so named by the ancients from its resemblance to the
inside of a ripe fig) is a chronic disease which affects the hair sacs of
the chin, and those of the upper lip and cheeks. It is characterised
by the appearance of more or less numerous pimples, which become
pustular, and may be grouped together to form rounded patches. Bach
pimple has a hair projecting through its centre. The surrounding skin
15 red‘ and inflamed, .and there is a sensation of severe burning, o;’ even
of pain.  All the pimples may come out simultaneously, or %hcy 1may
8ppear 1n successive crops. This disease must be distinguished from
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yingiworm affecting the sarme regions, which it closely resembles.« In
the latter complaint, however, the hairs themselves are affected,
becoming brittle, so that they break off ghort and loose, and can be
casily extracted.

Treatment.—Local treatment alone is of any advantage in
this discase, and the first step in this musp always be the clipping as
short as possible of the lair of the affected area; after this any scabs
which have formed must be removed by applying poultices. The
medicinal treatment will depend upon the stage of the disease, In
acate cases where there is much surrounding inflammation with heat
and burning, soothing applications such as zine ointment must be
made, whilst, when the affection has reached a more chronie stage,
stimalating ointments or lotions containing sulphur must be applied.
Sometimes the individual bairs have to %e eztracted, & fow being
taken at & time, until the whole area is cleared. Recently the X-rays
have been employed in the treatment of the disease, but with varying
results.  Whatever the trestment, the disease almost invariably runs
a chiroic course, resulting in permanent destruction of the hairs, and
much disfigurement, ’

Furunculus or Boil—Though not invariably the case, this
troublesome affection frequently has its starting-point in an inflamma-
tion of a hair sac. This inflammation leads to the death of a portion of
the deep tissue of the skin, and it is. nature’s endeavours to get 1id of
this dead portion, slough, or *core” vhich gives rise to the succeeding
train of symptoms. A boil begins as a pimple, which rapidly develops
a white liead, and is exceedingly painful. EIhe pimple som{ becomle)s
inrmuudc}l by an inflammatory ring, the deeper structures of the skin
become distended with fluid, which pushes up the pimple and makes
it look much larger, and gives rise to an intense throbbin in
When the boil is ripe it bursts and the “core” is expelled tl%ispm .
cess sometimes toking two or three days, and a hole};ema', hgr}o]—
gradually closing, leaves a scar. It is seldom that ]ms, W llyc"
appears, there being as a rule a succession of them, \v%li,ci f.;l::n t(l?l
‘ﬂgﬁ: zf 1‘::: they occasion may seriously affect the‘patient’s healtl:
ncc&:-r anP bllttl;:‘;(sst. frequently on the back, and on the back of the

reatment.—The aim of thi i i
;03 igr%tfgtt;he x)xeighbouring s!zinls E};‘;ﬂ?:%:ctfo;elmlzzutllt]iglféu?i

, bub they als i y
i Sl i i e e g
dressings will greatly reli ided s far as possible. Cold water
P“intedo over tﬁ T gr'e fove the ﬂlro.bbmg pain, g0 will lead lotion

¢d inflammatory ring round the boil, whilst lint

oaked § ic o} .
ulr:;nbohc oi} {one to ten) and applied to the boil itself wil
1 4
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not only relieve the pain, but, being an antiseptic
render harmless the matter which will come from th
bursts, and so prevent the spread of infection. Iron t«
for when the attack has been prolonged, and the patic
suffered in consequence.

Bromidrosis.—This is an affection of the sweat g
the sweat has a very disagreeable odour. The disease
whole body, or be confined to certain regions. The
frequently affected, the armpits coming next in frequ
are more frequently troubled with the compleint th
horrible odour is due really to the decomposition
secretion of the skin which mixes with the sweat.

Treatment.—The results of treatment are’often m
ing, but when the disease affects the feet, improvem
follows the washing of them, at least twice a day, in
permanganate of potash, three grains to the ounce, or
solution of boracic acid. A dusting powder such as
Salicylic acid, one drachm ; starch, 2} drachms; tal
should be freely dusted over the feet after they haw
and dried, some of the powder being put into the st
same time, and these should be changed every tim
washed ; that is to say, at least, twice a day. It h:
mended to wear cork soles which have been soaked
solution of boracic acid and then dried.

HYPERTROPHIES AND ATROPHIES OF T

Corns are horny formations generally found on the
especially the little one. They are due to a down growt
layer of the skin, which causes atrophy of the papille, «
time sets up a chronic inflammation, which gives rise
ring surrounding the conical plug. Between the toes,
is generally moist with perspiration, the horny plu
spongy, and only the round thickened ring is evident—
the “soft corn” As a result of the pressure caused
high-heeled, narrow-toed bhoot, a bag of fluid, called a
forms under the corn, and this constitutes a bunzon,”
frequently on the joint of the big toe,

Corns are produced by the irritation set up by 1l
sulting from walking in high-heeled, narrow-toed ‘she
puinful on pressure, but in addition they give rise to pai
character independent of ontside irritation. Sometimes
under the corns, and then the pain is exernciating.
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Treatment.—“ Provention is better than cure,” and childr
who frequently suffer from what may be the beginning of a lifelo
annoyance. should always wear broad soled boots—straight on t
inner side, and curved to the shape of the foot on the outer—wi
low heels.  An outline of the foot should be taken on paper whi
the patient is standing, aud the boots built on the same lines,
advanced cases of bunions where there is much deformity, stockin
should be mado Jike gloves, with receptacles for each toe, and a she
picce of leather should be let into the boot to press the big toe aw
from the others.  Corns should be softened before being picked o
with a sharp pocket-knife, and this is best done by sosking the fo
in very hot water for some considerable time, or by putting on
bread and milk poultice ab bedtime, and leaving it on all night.
the morning, after the corn has been removed, a 2 per cent. ointme
of salicylic acid in vaseline should be smeared over the part. S
corns may be touched with a solid stick of mitrate of silver,
covered over with flexible collodion. Tender feet should be bath
night and moraing in a strong solution of salt in water, and thi
woollen socks should be worn.

‘Warts are an overgrowth of the papille of the skin, and s
very common in children. They may be hard or soft, and for
raised rounded lumps, or lie flab on the surface of the skin. T
common wart met with on the hands, and more especislly the finge
and backs of the hands, is an_elevated growth varying in size frc
a pin head to a split pea, Its surface is rough and covered wi
minute clevations.” ‘There may be only one, or several group
together. Another variety occurs in old people, especially on t
back ; it is broad and flat, and almost black in colour,

Treatment.—The best plan is to cut off the wart with a p:
of curved scissors, and touch the wound with a caustic such as nitra
of silver; or nitric scid or glacial acetic acid may be applied
the wart itself, care being taken to protect the surrounding skin |
smearing it with vaseline or soft wax.

Alopecia or Baldness.—This ailment, due to atrophy or wat
ing of the hair bulbs, with a resulting falling out of the hair, is fi
quently kereditary. Mlen are more frequently affected than wom
—complete baldness being rare in the latter sex. Partial baldness
often accompanied by dandriff or * scurf,” and when this is the ca:
the cure of the dandriff will generally restore the hair. It is in the
cases alone that there is any hope of being able to arrest the proee:
For dandrifl the one or other of the following washes may be tric
and should be rubbed into the roots of the hair at bedtime after ¢.
head has been washed with sosp and soda and all the scurf remover
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not only relieve the pain, but, being an antiseptic dressing, will
render harmless the matter which will come from the boil when it
bursts, and so prevent the spread of infection. Iron tonics are called
for when the attack has been prolonged, and the patient’s health has
suffered in consequence.

Bromidrosis.—This is an affection of the sweat glands in which
the sweap has a very disagreeable odour. The disease may affect the
whole body, or be confined to certain regions. The feet are most
frequently affected, the armpits coming next in frequency. Women

are more frequently troubled with the complaint than men. The -

horrible odour is due reslly to the decomposition of the fatty
secretion of the skin which mixes with the sweat. ‘

Treatment.—The results of treatment are often most disappoint-
ing, but when the disease affects the feet, improvement frequently
follows the washing of them, at least twice a day, in a solution of
permanganate of potash, three grains to the ounce, or in a saturated
solution of boracic acid. A dusting powder such as the following:
Balicylic acid, one drachm ; starch, 21 drachms; tale, 3% ouncés—
should be freely dusted over the feet after they have been washed
and dried, some of the powder being put into the stockings at the
same time, and these should be changed every time the feet are
washed ; that is to say, at least, twice a day. It has been recom-
mended to wear cork soles which have been soaked in a saturated
solution of boracic acid and then dried.

HYPERTROPHIES AND ATROPHIES OF THE SKIN

Corns are horny formations generally found on the toes, and more
especially the little one. They are due to a down growth of the horny
lnyer of the skin, which causes atrophy of the papille, and ab the same
time sets up a chronic inflammation, which gives rise to a thickened
ring surrounding the conical plug. Between the toes, where the skin

is generally moist with perspiration, the horny plug is soft and -

spong »and only the round thickened ring is evident—this constitutes
the “soft corn.” As a result of the pressure caused by wearing s
high-heeled, narrow-toed boot, a bag of fluid, called a cyst or burss,
forms under the corn, and this constitutes g bunton,” such as is seen
frequently on the joint of the big toe.

Corns are produced by the irritation set up by the pressure re-
sulting from walking in high-heeled, narrow-toed shoes.” They are
puinful on pressure, but in addition they give rise to pain of a shooting
character independent of ontside irritation. Sometimes abscesses form
under the corns, and then the pain is excruciating. ’
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Treatment.—“ Prevention is better than cure,” and children.
who frequently suffer from what may be the begiuning of a lifclong
annoyance. should always wear broad soled boots—straight on the
inner side, and curved to the shape of the foot on the outer—with
low heels.  An outline of the foot should be taken on paper whilst
the patient is standing, and the boots built on the same lines, In
advanced eases of bunions where there is much deformity, stockings
should be made like floves, with receptacles for each toe, and o short
picee of leather should be let into the boot to press the big toe away
from the others, Corns ghould be softened before being picked ont
with a sharp pocket-knife, and this s best done by soaking the foot
in very hot water for some considerable time, or by putting on a
bread and milk poultice at bedtime, and leaving it on all night. In
the morning, after the corn has been removed, a 2 per cent. ointment
of salieylic acid in vaseline should be smeared over the part.  Soft
corns may be touched with a solid stick of nitrate of silver, or
covered over with flexible collodion. Tender fect shonld be bathed
night and morning in & strong solution of salt in water, and thick
woollen socks should be worn.

Warts are an overgrowth of the papillz of the skin, and aro
very common in children. They may be bard or soft, and form
raised rounded lumps, or lie flat on the surface of the gkin. The
common wart met with on the hands, and more especially the fingers
and backs of the hands, is an elevated growth varying in size from
o pin head to a split pea. Its surface is rough and covered with
minute elevations. There may be only one, or several grouped
together. Another variety occurs in old people, especially on the
back; it is broad and flat, and almost black in colour.

Treatment.—~The best plan is to cut off the wart with & pair
of curved scissors, and touch the wound with a canstic such as nitrate
of silver; or nitric acid or glacial acetic acid may be applied to
the wart itself, eare being taken to protect the surrounding skin by
smearing it with vaseline or soft wax.

Alopecia or Baldness.—This ailment, due to atrophy or wast-
ing of the hair bulbs, with a resulting falling out of the hair, is fre-
quently hereditary. Men are more frequently affected than women
—camplete baldness heing rare in the latter sex. Partial baldness is
often accompanied by dandriff or “ scurf,” and when this is the case,
the cure of the dandriff will generally restore the hair, 1t is in these
cases alone that there is any hope of being able to arrest the process.
For dandriff the one or otgcr of the following washes may be tried,
snd should be mabbed into the roots of the hair at bedtime after the
head has been washed with soap and soda and all the scurf removed :
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or oil, two drachms; carbolic acid, pure, twenty grains ; alcohol,

ounces. Another formula is: Tineture of cantharides, three
hms; tineture of capsicum, three drachms; eastor oil, two
ms: alcohol, two ounces; spirit of rosemary, one cunce. The
-wash (Dulring). :
Parasitical diseases of the skin, due to the presence of insects and
ri, will be found treated of in the section dealing with * Parasites,”
e 152, ‘

SECTION V

DISEASES OF THE KIDNEYS

Acute Bright's Disease.—This is the name given to an acute
ammation of the kidneys., The disease—also known as acuie
hritis—is due to the action of cold and of certain poisons on
kidneys. The chief causes are :~—
1. Exposure to cold, and more especially after a drinking bout.
2. The poison of certain fevers, particularly scarlet fever.
3. Certain drugs such as turpentine, cantharides, and carbolic
1 act as poisons, giving rise to congestion of the kidneys, which
y pass into inflammation.
4. Pregnancy. ‘ '
Symptoms.—The onset of the disease may be sudden, and this
isually the case in attacks which are due to exposure to cold.
children the disease is very frequently ushered in by convulsions.
en the disease appears during the course of one or other of the
ers, the commencement is usually less abrupt, and slight puffiness
dropsy 95 the face or ankles may be the first indication of its
sence. The patient usually complains of keadache, and, in the
e of adults, of feeling chelly, the tongue is furred, the skin dry,
- pulse hard and quick ; and the temperature, which is never very
h, ranges from 100° to 103° F. There is pain in the back, and
r¢ may be nausea and vomiting. The changes in the wrine,
vever, are the most characteristic indications of the disease. Its
_'»;;tt;ty 1s greatly diminished—in some cases indeed it may be
" ;: zo s;l.cc}))g);essed. The -specific grawvity is high, ranging from
pg;inzgloé? ‘}SS nﬁg{;})‘?};}glgb, lz;nd fthe urine may have merely the
ntitio o all or be of a deep porter colour. Large
wmen are present, whilst the amount of wurea is

T3 deraedn e s e o

ol S e v

Rt Iy YAt cad AT it © At g <5 b > oL



Tatz it T
A e SRS

PR S A=
X e a s

7, 5

1t

Bright’s Disease 155

diminished. Thero is a heavy deposit, which eonsists of #load and
tube casts, Finally, the patient shows signs of dropsy, which Taies
in intensity, and he becomes pale and anaemic. .

As has alrendy been pointed out, the dizease is often very insi-
dions in its onset, somo of the most severe forms being vshered i
only by slight pufliness of the ankles; but in children, and when it
occurs during the course of pregnancy, an alarming series of eonryl-
sions may bo the first indication ef its presence. Bright's disesse,
as the result of exposure to cold, may be recovered from very
quickly 5 but when it follows scatlet fever it mever lasts less thsn
o month, often much longer. The risks of the disease are the possi-
Vility of uremic poisoning, of efusion of fuid into the plewra {or
Yining membrane of the chest) and pericardium (or heart sac)

Treatment—The lines to follow in treating » ecase of scute
Bright's discase are :—

1. To give the kidneys rest, by promoting the action of the skin
und bowels.

2. To diminish the congestion of the kidneys by applying warm
applications locally, and thfs drawing the bloﬁ t‘g tﬁglystzn:?face of
the "gody.

he patient must be clothed in flannel and placed in bed between
blankets, and kept there until such ti
‘ﬁsnppm:;& P ch time as all the symptoms have
. The dict should consist almost exclust : i
is often difficult of digestion, it may becéiﬁ::éy“%iznviférailftﬁ s
portion of two parts of milk to one of hot water. The milk hprﬁ
always be drank slowly in sips, and not in lax ¢ dranght Is o
of water, barley-water or thin oatmeal gruel 1gna be 3 ’zls.fead
fho mille  Sunll quanticies of chinken booth 1o by phees ke
;13’ tAsh it.kilsbdeslilmbka to keep the kidneys \:Ze\l w%s;:dox?lg‘:;

ient should be allowed to drink water freely, eith ]

tothe milk, Asthe urine is very acid, it is y’a er pure or added
ter an alkali to lessen this as far as ] 'b“}“? vantage to adminis-
doing this is to add o possible; and a simple way of
:mfa?e o\f soda and citraﬁzwgfe rp:;:;t;ut:;n gaf!:e gr;;lmfcac.};k‘)ffic“"
aken. Whey and alkaline mi of mifk that is

To prom(?;e the action oiEn :ﬁ:] ;aiff’fhm“f be partaken of freely,
%nmht hot baths, if the bath can be bmufvehtp i:iﬁz Z@snl%hzveére—

0 legin with, the tem o e of the bed.
s i b o T 7o I B¢ o ot b
dded, till it 0 q water g

reaches 1o4® B The patient should remninogzxd t%)xg

th for from thi ) SIXTY 1 ¢ 8hon el be rubbec
bath rty to sixt notes. He sh Id then b bbed
dry, rolled in 4 warm bhcet, and then 1 warm blankets for tWDbO"

L3
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three hours to encourage the perspiration. When the hot bath
cannot be given conveniently, the hot awr or hot vapour bath may
be substituted in the case of adults. The applmnces’ necessary for
giving these can be obtained ab any instrumen maker’s, but may be
improvised with a spirit-lamp and a tin funnel hm(mg a long tube
bent at o right angle attached to it. The funnel is placed over the
lamp, which stands at the foot of the bed, and the tube passes under
the bedclothes, which are well tucked in at the patient’s neck; the
hot air is thus carried to the patient. The vapour from 2 bronchitis
kettle may in the same way be utilised for giving a vapour bath.
In the case of children the wet pack is more suitable for procuring
perspiration. A Dblanket is wrung out of very hot water, the child
is quickly rolled in this, then in a dry warm blanket, and lastly in
a waterproof sheet. Profuse sweating quickly follows as a rule.
The child remains in the pack for an hour, and is then removed,
rubbed dry, and placed between blankets. This should be repeated
every day. Whilst in the pack the patient should drink freely of
barley-water or whey. It is sometimes advantageous to give a dose
of the following diaphoretic mixture to encourage further the action
of the gkin: Sal volatile, one drachm ; sweet spirit of nitre, half a
drachm ; mindererus spirits (solution of acctate of ammonia), four
drachms ; and camphor water to 1} ounce. The above is the dose
for an adult; it may be repeated two or three times a day.

Saline purgatives to promote free action of the bowels, and thus
farther to relieve the kidneys, should be given every morning. For
adults two or three drachms of Epsom salts dissolved in an ounce or
two of water may be given early in the morning, whilst for children
an ounce or two of fluid magnesia the first thing in the morning is
generally sufficient. To relieve the congestion of the kidneys, by draw-
ing the blood away from them to the surface of the body, warm
poullices applied across the loins are both soothing and efficient,
whilst in adults dry cupping is also useful.

In cases which begin with suppression of urine, hot baths, fol~
lowed by the wet pack, hot poultices, free purgation, and plenty of
barlc;—w:}t.er or whey to drink, should constitute the treatment.

Vomiting is sometimes a distressing symptom, which, however,
should not be arrested immediately, as it is a means by which certain
Irritating substances may be removed ; but should it persist, a mustard
plas{cr should be applied to the pit of the stomach, and the patiend
be given iee to suck, and also be encouraged to swallow pieces of it
S’}'Zmptoms of uramic poisoning, such as headache, drowsiness, or con
;}" 3‘1?"3» must be treated by energetic purging and the wet pack, aided

y the foliowing mixture in the case of children: Mindererus spirita
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(solution of the acetate of ammonia), thirty drops; sweet spirit of
nitre, twenty drops; benzoate of ammonis, five grains; glycerine,
twenty drops; and water to an ounce and & half. This dose to be
given to a child of five years every four hours,

During convalescence great carc must bo taken to avoid chills.
No animal food is to be given till the urine is free from albumen;
but the patient may partake of ripe and cooked fruit, ard fresh vege-
tables, A change to a warm climate is advantageous.

Chronic Bright's Disease.—Two varicties of this disease aro
recognised. The one usually & sequel to an acute attack, though it
may also begin insidiously, is characterised by dropsy as its most pro-
minent symptom, and gives rise to what is known anatomically na the
large white kidney. The other always begins insidiously, the charac-
teristic symptoms being due to changes in the Aear¢ and blood-vessels,
dropsy is not o promincnt symptom, and the kidney is known ana-
tomically as the contracted or gouty kidney.

When that form of the disease which is accompanied by the large
white kidney is a sequel to an attack of acute Bright's t{isensc, the
symptoms are those of the acute affection, but only in & modified
form. When, however, it begins insidiously, the first symptoms may
be only those which accompany dyspepsia; following these there is
mntkcg anemia and weakness, the face is pale, the complexion pasty,
the cyelids are puffly on waking in the morning, whilst the ‘ankles
and fect becomo swollen towards evening. The urine is scanty,
turbid, owing to presence of urates, and smoky. The deposit con~
tains tube casts and blood corpuscles; albumen is present in large
quantity. The dropsy which began with slight puffiness of the
eyclids and swelling of the ankles becomes general, and is very ob-
stinate, this constituting the most prominent symptoms of the disease.
Vouiting and diarrheea are frequent complications, the symptoms
pointing to uremic poisoning, while headache and restlessness often
supervene. Recovery from the discase is very rare, more especially it
it has lasted for over a year, and death is usually due to dropsy of the
lungs or to uremic poisoning.

Treatment.—The treatment of this form of the discase is practi-
cally the same as that of the acute disease. JMilk should form the
chicf article of diet, those patients doing best who are kept on an

absolute milk dict, if they can tolerate it. Skim milk agrees with
some patients better than ordinary milk, and the digestibility of the
latter is often increased by diluting it with a third part of water, and
adding twenty grains of salt to cach pint of the mixture. For the
dropsy, hot baths and wet packs afford the best chances for relief,
Saline purgatives shonld be administered ot reanlar intervals to keep
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the bowels acting freely ; the clothing should be warm, flannel being
worn next the skin in all weathers. A change %o, or a permanent
residence in & warmer climate than that of the British Isles, is
always beneficial. o ‘

The form of chronic Bright’s disease, which gives rise to ’the con-
tracted Lidney, is always insidious in its onset, and no _sam_sfactory
cause ean be given for it. It is chronic from the very beginning, and
consists in a slow degeneration of the kidney substance, so that that
organ grows old before its time. The most common age for its onseb
is between forty and sixty years, and males are affected twice as fre-
quently as females. It generally occurs in men who have worked
hard, eaten too much, and drunk too freely of alcohol. Some-
times, however, it is hereditary, and it may also be the result of gout
or lead poisoning. .

Symptoms.—These are sometimes latent, and people having the
discase in an advanced form may be quite unaware of its presence;
leading active lives, the sudden onset of serious or even fatal compli-
cations being the first indication of its presence. In other cases the
general health suffers, the patient complains of tiredness, he is sleep-
less, and has to get up frequently during the night to pass his water.
He complains of failing vision and beadache. He suffers from indi-
gestion and thirst, and is breathless. The urine is increased in
quantity, is of a pale colour, and low specific gravity. Albumen is
present in very small quantity, and may be absent from the early
morning specimen during the earlier stages of the disease, but later,
when the heart begins to fail, it may be present in large amount.
The walls of the arteries become thickened, so that they can be easily
fel.t, angl the pulse is hard. The heart becomes enlarged from the
thickening of its walls in the early stages of the disease, but as the
muscle loses tone, it becomes dilated. The patient is subject to
attacks of oppressed breathing at night, and is often found sitting
wp in bed and gasping for breath. The nervous system suffers, so
that the patient complains of headache, has frequent neuralgic
attacks, and is prone to die from apoplexy, or & “shock” as it is
populnrly termed ; he may also suffer from dizziness, and ringing
in the ears, and may become suddenly blind. Chronic indigestion
with loss of appetite iz & common accompaniment of the disease,
S?zi r?:)glet\mes there are severe attacks of vomiting, and obstinate

As has already been pointed out, dropsy is very ra |
exeept towards the end gf the disez;se, VEIIZD the hy(zaitrfs]};)ezrli'iiei?)g
fl(t)ﬂ'?el;’ ul}lg “él}en there may be sl_ight puffiness of the eyelids and

des.  Dleeding from the nose is very common, and frequently
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the case is abruptly terminated by the ruptare of a blood-vessel in t]
brain, & condition termed apoplexy.

Whilst this form of chronic Bright's disease is incurable—th,
is to say, there is no possibility of restoring the kidneys, Leart, ar
blood-vessels to their normal ‘condition—it is not a rapidly fat
complaint ; and provided it be discovered at an early stage, ar
care be token in its management, there is no reason why a ms
may not live an active life for many years.

Treatment.—In the carly stages of the disease the most in
Eormm indication is to throw as Jittle strain as possible on tl
<idneys, heart, and arterics ; and to earry this treatment out the paticr
must lead o quict life, free from mental worry and excitement or gre:
bodily exertion. e must take regular, gentle exercise, keep tl
Lowels acting regularly with the help, if necessary, of a dosc ¢
Carlsbad salts in the carly morning. he netivity of the skin mu
be maintained by daily tepid baths, end the kidneys must bo flushe
out by drinking freely of distilled water, or such mincral wate
as Vichy and Apollinaris.  Aleohol must be absolutely probibitec
though tea and coffee in moderation may be allowed. The di
should be nourishing but light, and meat should be taken only onc
a day and in small quantity. Iarinaceous foods, fresh vegetable
rips fruit, milk, cream, and butter should form the staple articl
of diet.

Beyond the mild purgatives required to keep the bowels activ
medicines are not ca]r])cd for in the early stages of the disease, by
residence abroad during the winter months, in s warm climate suc
as that of Madeira or the West Indies, is of distinet advantage.

In the later stages of the disense, when the arteries become ver
much thickened and the pulse is very hard, the paticnt should b
sweated by means of the hol-air bath, his bowels shonld be key
freely open, and the diet should be very light. For the bloodlessnes
or anmmia, which is also a marked symptom of this stage, large dosc
of iron in the form of steel drops, 20 to 30 drops threc times n day, |
to be administered. When the pulse becomes rapid, the urine seant
and loaded with albumen, when dro¥s{ makes its appearance, an
the patient suffers from shortness of breath, the heart has begu
to fail and neceds some support. The best drug is tincture ¢
digitalis, which should be given in ten-drop doses three times
day, the bowels at the ssme time being freely acted upon wit
doses of Epsom salts. o

Headache, restlessness, Wnndcrin§ of the mind, palpitation, an
heavy foul breath, sre symptoms of aremic poisoning, and shoul
be treated with kot baths and saline purges. If convulsions super

p
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rene, the patient should be sweated freely, and the fits controlled
y inhalations of chloroform. . .

Uremia.—Frequent mention has been made in the preceding
ages of ur@mic symptoms supervening in the course of an attack of
right’s disease, and if becomes necessary to explz}m s‘hortly‘whfnt the
xpression means.  Uremia is a form of blood-poisoning which is due
o the accumulation in the blood of poisonous substances formed by the
ody, which substances the kidneys excrete and get rid of when they
re healthy, but are unable to do so when diseased. The presence of
hese poisons in the blood gives rise to the following symptoms -—

1. Convulsions.—These may come on suddenly and be the first
ndication of the presence of the disease, or they may be preceded
y headache and restlessness. The convulsions are exactly the same
n appearance as epileptic fits, and often follow each other at shork
ntervals of time, the patient being unconscious during the whole
eriod of the attack, Blindness, lasting for some days, sometimes
ollows the fits.

2. Unconsciousness or coma, which is always present during the
onvulsive seizures, may also come on independently of fits, the
satient as a rule complaining of headache, becoming listless, and
rradually passing into a condition of complete unconsciousness.

3. Headache~This is generally situated at the back of the
1ead, and extends down the neck.

4. Difficulty of breathing or dyspnee usnally attacks the patient
16 night, and gives one the impression that he is suffering from an
tback of asthma.  One form of dyspneea is known as Cheyne-Stokes’
breathing, and consists in a peculiar alteration in the rhythm of
breathing, there being pauses at intervals of a minute or so during
which the respiration entirely ceases. These pauses are followed by
v period during which the breathing gradually returns—shallow ab
first_then growing decper and deeper; this period is followed by a
third during which the respiration gradually becomes shallower till
it enm}fely ceases for a short time, and then begins again. Cheyne-
Stokes’ breathing Is present in many cases of brain and heart disease
1s well as in uremis, and is ganerally the immediate precursor of death.
. .5 Vomiting and diarrhea are often present, either together or
mdependently of cach other. , °

6. Many patients suffering from uremiz become tnsane, and
wre the vietims of delusions and melancholia.
menﬂ;%:)z Cigegztment of tl}is condition consists, as has already been

» 1n endeavouring to induce the bowels and skin $o climinate

the poison which the kidne i i
cldneys are unable to cope with, by free purgation
and by hot baths to encourage copious swcagng. YRR ’
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Diabetes.—See vol i p. 140 (General Diseases).

Pyelitis, or inflammation of the pelvis of the kidney (page 55),
is almost always due to the presence of bacterig, which may be
carried to the kidneys by the blood. The inflammaticn may also
epread upwards to the kidney from the bladder, and cause cystitis,
while lastly this ailment may be due to the presence of stone in the
kidocy.

Sg;mptoms.—ln the early stages of the disease the patient
suffers from pain in the small of the back, this pain being increased
when pressure is applied to the affected side; he also suffers from
repeated attacks of feverishness, and shivering fits. When the disease
becomes established pus or “ matter ” appears in the urine, the quantity
varying from dsy to day, the urine being sometimes guite clear
whilst at other times there scems to have been a sudden discharge of

us in considerable guantity, the discharge being preceded by a rise
in the temperature and shivering fits. As a result of the purulent
discharge the patient wastes, and becomes anemic.

Pyelitis sometimes attacks infants, and more especially girls, the
illucss being ushered in by a sudden rise of temperature and fits of
shivering, the child is olso very restless. No cause ean be discovered
to account for the symptoms until the urine is examined, when pus is
found to be present.

Treatment.—The diet should be simple, and consist almost
entirely of milk. As the urine is almost invariably over acid,
alkalies such as citrate of potash should be given freely, to render it
neatral, and this line of treatment is particalarly smecessful in cases
occurring during infancy. The alkaline mineral waters should be
drunk freely, and s drug (urotropin) may be tried.

Stone in the Kidney.~—\When the solid substances, uric acid,
oxalate of lime, and phosphates, are present in such large quantities
that the urine cannot hold them in solution, they may be expelled in
the arine in the form of gravel or sand, but some of the crystals may
from time to time be deposited in the pelvis of the kidney and form
concretions or stones, varying in size from a small pea to o bean or even
large enough to form a complete mould of the pcfmris of the kidney.

Symptoms.—When the atone remains stationary in the pelvis of
the kidney the symptoms it gives rise toare: 1. Pain of a dull aching
character eitaated in the small of the back, and nsually on the affected
nle, though sometimes it is on the sound side. 2. Hamaturia, or
blood in the urine, the quantity being inereased after exertion, and
diminished sfter & period of rest. 3. Symptoms of Pyelitis, namely
vecurring attacks of hizh fever, shivering fits, and the appearance of
pus or “matter” in the urine.
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"hen, however, the stone begins to travel and enters the ureter or
leading from the kidney to the bladder, it gives rise to the mos
sing pain, starting on theé affected side, and shooting down to
mer side of the thigh. The pain may be accompanied by nausea
omiting, and be so severe as to produce a condition of collapse.
‘ace is bathed in perspiration, and the pulse is feeble. The
it makes his water frequently, and the urine contains blood. If,
a stone is passing down one ureter, and the other kidney be

ed, complete suppression of urine may result, and the patient

lie from ureemia. To these symptoms has been given the name
:nal colic.”

reatment.—For the colic, hot baths, hot poultices, and hot
tations to the small of the back, afford great relief. The
it should be encouraged to drink warm demulcent drinks such as
r-water, and it may be necessary to inject morphia under the
or to give inhalations of chloroform for the relief of the exeru-
g pain. When the symptoms cease the patient should lead a
life, avoiding all hurry or sudden exertion, and he should aim at
g large quantities of urine of an alkaline reaction, by drinking
freely, and also by partaking of mineral waters such as those
hy and Contrexeville. 4

edicinally he may take half a drachm of citrate of potash in a
er of water every three hours, or five grains of Piperazine in
three times a day. The diet should be simple, and moderate in
at.
umours of the Kidney.—These may be malignant or benign.
nalignant tumours grow rapidly, and sometimes reach an enor-
size, especially in children. ‘

¢ symptoms are pain in the back, blood in the urine, great
1g, and the presence of a tumour, which can easily be felt.
reatment.—Removal of the growth at an early stage of its
nce may be attempted, but the recoveries are very few.

THE EXAMINATION OF THE URINE

e urine is .the secretion of the kidneys, and a knowledge of the
es which 1t undergoes as a result of disease is of the utmost
tance, Whilst it is only possible in the limited space allotted to
bject here to describe these changes which are more frequently
ith, and to mention the tests which can be carried out without
id of elabora(;e apparatus, even this information will, it is
» prove of sexvice to those Who, in times of iliness, cannot obtain
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Examination of the Urine "1

the services of a physician. Such information may cnable them totake
obeervations of the greatest value to the medical adviser, who may be
able to see his patient only at long intervals. A systematic examina-
tion of the urine consists in noting its naked eye appearinces, its
chemical reactions, and its appesrance under the microscope. The
subject may therefore be treated under these three heads. .

1. The Naked Eye Examination—Quantity.—Whilst the
quantity of urine varies with the amount of flnid drunk, the amount
of perspiration, and the condition of the bowels, the average amount
passed in twenty-four hours may be taken to be from fifty to seventy
ounces. The quantity varies during different periods of the day,
being abundant during the day and early part of the evening, dimin-
ished during the later part of the evening, and seanty during sleep.
To estimate the quantity passed, a period of twenty-four hours should
be taken, beginning by preference at eight o'clock of one morning, and
collecting all that Is passed till the same hour on the following morn-
ing, measuring the quantity passed each time in a large measure glass,
The urine is diminished in febrile diseases, in all diseases accompanied
by profuse perspiration, in acute Bright's disease of the kidneys, and
whenever diartheea is present. It is tnereased in diabetes, in certain
forms of hysteria, and in some forms of chronic Bright's disease of the
Lidneys. Drugs such as digitalis, calomel, and salicylate of sods
increase the flow of urine.

Specific Gravity or Density.—This represents the amount of
solid matter present in solution inthe urine, and varies in health in
inverse proportion to the guantity ; the larger the quantity the lower
the specific gravity, and vice versa. Taking fifty to seventy ounces
a3 the average quantity passed in twenty-four hours, the specific
gravity ranges from 1.017 to 1.020, water being taken at 1.000. To
estimate the specific gravity an instrument ealled an urinometer must
beused ; this consists of a glass bulb, weighted at one end with mercury,
while from the other end projects a stem graduated from 1.000 to
r.o50. The urinometer is allowed to float In the urine, taking care
that it does not touch the sides of the vessel, which should be tall and
cg'lindrical; and when it comes to rest, the line at which the level of
the fluid cats the stem is read off, the figures giving the specific
gravity of the flnid. In disease, as in health, the rule is for the
specific gravity to be in inverse ratio to the quantity, and any
‘marked deviation from this rule is of serions import.” Thus in Diabetes
meliitus s large quantity of urine of Aigh specific gravity—due to the
amount of sugar present—is passed ; and in diseases of the kidneys
where the guamity of urine is diminished, serious complications are
often heralded by a fall in the specific gravity.
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Colour.—The colour of the urine depends upon the amount of pig-
ment, and also upon the degree of concentration. It varies from pale
yellow to dark brown even in health. As a rule, thg scanticr the
arine passed the darker is its colour. ~Certain drugs affect the colour
of urine. Rhubarb and senna make it brown ; carbolic acid in the
system turns it black, especially after it has stood awhile. Quinine
and antipyrin darken the urine, and santonin imparts a bright yellow
colour to it. Bile gives the urine a greenish tint, whilst a large
quantity of blood turns it ruby red. In diabetes, anzmia, and
hysteria, the urine is pale in colour. In febrile complaints it is
darker in colour owing to concentration,

Reaction.—Healthy urine has ordinarily an acid reaction, but
is subject to variations. Thus it is much less acid, or even alkaline
after a full meal. In disease the urine is acid in diabetes, and in
febrile conditions, especially in acute rheumatism. It is alkaline in
anmia. In chronic inflammation of the bladder, especially after a
dirty catheter has been used, putrefactive changes are set up in the
urine, and it becomes alkaline owing to the presence of ammonia.
The best way to test the reaction of urine isto dip little pieces of
blue and red litmus paper—which can be bought from any chemist—
into it. Acid urine turns blue litmus paper red, alkaline urine turns
red litmus paper blue. o

Odour.—Healthy wurine when fresh has an odour peculiar to
ibself, but somewhat resembling hay. When turpentine is ad-
ministered internally, or even inhaled, it imparts an odour of sweeb
violets to the urine. When urine decomposes fumes of ammonia
are given off; these can be ecasily recognised. Diabetic urine has a
faint aromatic odour.

Frequency.—When the quantity secreted by the kidneys is
large, it is voided more frequently, as in diabetes. Without there
being any Increase in the total quantity, the urine is voided fre-
quently In cases of inflammation “of the bladder, and stone in the

bladder and kidney., When the prostate gland is enlarged the urine
13 voided very frequently during the night.

THE CHEMICAL EXAMINATION OF THE URINE

Having noted the quantity, colour, and specific gravity and re-
action of the urine, it now becomes necessary to apply certain
chemical tests to it ; to discover the nature of the sold substances
which are present in it in solution, some of these substances being
present normally, whilst others are the result of disease. and may
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be termed abnormal.  To carry out these tests the following ap-
paratus and reagents will be required. A spirit lamp, some test
tubes, o tall conical glass in which to collect thc{unu‘c, filter papers,
methylated spirit for the lamp, nitrie acid, acetic acid, picrie acid,
liquor potassw, Pavy's solution, tincture of guaiacum, ozoine cther.
The reagents should be kciu\t, in small stoppered bottles, with the name
of the reagent clearly marked on them.

Urea.—The normal solid constituents of urinc are divided into
organic and inorganic substances; the chief organic materials present
are urca and uric acid, the inorganic being chlorides, phosphates, and
sulphates, Urea is the most important of the normal constituents of
urine; it constitutes about one-half of all the solids in the urine
excreted every day. It is due to the decomposition of the nitro-
genous food in the tissues of the body, and also in some degree to the
waste which goes on in the tissues themselves. The excretion of uren
is affected by discase. Thus, it is greatly increased in diabetes, and
in all discases sccompanied by an elevation of temperature, whilst it
is diminished in all forms of discases of the kidney., The estimation
of the amount of urea present in disease is of great importance; but
the methods emplo edp are too complicated for unskilled persons to
carry out, and are therefore not mentioned here.

n{lric Acid.—This organic substance is only present in normal
urine in combination witﬁ potassium, sodium, ammonium, calcium,
or magnesium, forming urafes. These urates are only soluble in
warm urine, so that as the latter cools they are thrown down in the
form of a deposit, which quickly disappears if the urine be once more
heated.  From ten to fifteen grains of uric acid are excreted in twenty-
four hours, the amount varying with that of urea, and always being
about % of the latter. The excretion of wric acid is increased in
discases of the liver, in gastric catarrh, and in acute rheumatism.
It is diminished during an acute attack of gout.

Of the inorganic constituents of normal urine, chlorine is present
in co_mbinntion with potassium, sodinm, and ammonium to form
chlorides. In disense the most important change is that which occurs
in pneumonia, where the excretion of these saltsis greatly diminished.
The phosphates present in normal urine are partly derived from the
food, but'to some extent also from the breaking down of tissues of
the body containing phosphorus, such as nerve tissue. Zest.—Heat
a small quantity of urine in a test tube. If phosphates are present, 2
white floceulent precipitate is thrown down, which quickly disappears
on the addition of & few drops of acetic acid. The phosphates are
tnercased in eases of constipation, in febrile complaints, and in chronio
nervous diseases,
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Sulphume acid is present in normal urine in the form of
and is derived from the breaking down of albumen which is
in the food ; this being so, the quantity varies with that ol
aric acid. The abnormal constituents of urine, or those
present to an; appreciable extent only as a result of di
albumen, blood, bile, and sugar.

Albumen.—This substance is never found in any a
quantity in healthy urine; its presence, therefore, as an in
disease is of the greatest importance. The commonest
albumen in the urine are the different varieties of Bright's
the kidneys; and the greatest amount is present when tl
suffers from the inflammatory form of that disease, the m
times becoming solid on heating. Diseases of the heart, v
%Ilve rise to an alteration in the circulation of the blo
tidneys, are another cause of albumen in the urine. It:
appears in the course of febrile complaints; and lastly, it m
in the urine of weakly, anzmic people, who have no heart, .
feverish complaint,.

It must be noted here that though kidney diseases
commonest causes of albumen appearing in the urine, its }
not an absolute proof of the presence of kidney trouble ; it
link—though an important one—in a chain of evidence.

Tests.—If the urine be not clear it must be careful

before being tested.
1. Heat and Nitric Acid Test.—Heat a small guantit
in a fest tube over a spirit lamp; as the fluid approaches 4
point a white flocculent precipitate is thrown down; thi
either phosphates or albumen. Add a few drops of nitric a
precipitate disappears if it is due to phosphates; it ;
composed of albumen, -

2. Cold Nitric Acid Test.—Pour some nitric acid ir
tube. Hold the tube at an angle and gently pour in some
that when the tube is held erect the urine floats on the surf
nitric acid.  If albumen be present a cloudiness will form a
where the_a two fluids meet.

3. Picric Acid Test.~—~Use picric acid instead of nitric
pour in the urine as in the last test ; if a cloud is formed, sl
the tube. If the cloud remains, albumen is present. T

N 531?(1%.—-B}ood which appears in the urine may come
parv ol the urinary system, and not from the kidneys a
P‘Eesﬁnce In small quantity is indicated by & peculiar smoky a
g : iag‘:;lelﬁ : l:sifhﬂst if present o any great extent it impart

Juice or even a dark ruby red to the urine.
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nay be present as such in the urine (Heematuria), or only the .
ng} mnt?cr may be found (Hmmoglolgm ur_ca). )The lnt{er coﬁgf{f,;
3 apt to arise In the course of acute infectious diseases, as a result of
cvere burns, and in c:]:]rbolic acid p?nsoning.
“Test.—To a small quantity of urine in o test tube 2dd

f tineture of guaincum, sud then about half a3 much ozonje ethg-m£
here i3 urine in the test tube. If blood pigment is present, a blue
ing will form at the junction of the two fluids. The best 'test for
blood, lrowever, is to see the blood corpuscles under the microscope.

Bile.—The colouring matter of the bile which appears in the
arine is its most important constituent, because its presence can be
easily demonstrated.  Urine containing bile pigments is elear and
generally of a yellowish or greenish-brown colour. It froths casdly,
and the froth is of a yellow colour. Bile pigment appears in urine jn
cases where there is some obstmqtion to the flow of gi]e in the ducts
in the Tiver, giving rise to jaundice.

Test for Bile Pigment.—TFilter the suspected urine, and then
tet a drop of some nitric acid, which has been exposed to the lizht for
some time, and in which, therefore, some nitrous acid has formed, fall
upon the filter paper. If bile pigment is present, a play of colonrs,
ranging from yellow, violet, blue, to green, will be seen.

Sugar.—The sugar which occurs in urine is not the ordinary cane
sugar, but another variety known as grape sugar, glacose, or dextrose.
It is present in normal urine, but in such small quantities that it
cannot be detected by the ordinary tests. When it is present in
sbnormal amount it can be casily l«ayeteci:ed, and then it constitates
what is termed glycosuria.

Grape sugat oceurs temporarily in such diseases as enteric and
scarlet fever, gout, and diseases of the heart, but continuously only in
diabetes mellifus, in which disease from twenty to thirty ounces may
be pased in s day.  And an important fact is that it can bo detected
long before other symptoms of the disease show themselves.

Tests for Grape Sugar.—There are soveral chemicsl tests for
zazar, the chief among them being the copper test, which is bsed
nyon the fact that grape sugar has the property of redueing the oxide
ol copper to a suboxide at a temperatare of 212" F. A solution of the

oxide of eopper is of & deep blue colour, whilst the suboxide is dark
vellow, g0 that any change which takes place owing to the presence of

ET3pe suoar can be easily seen,
Il albumen i presentyin the urine it must be removed by coagals-
tion and filtration before proceeding to test for sugar. shich

1. Parsfs Test,—Plase about an inch of Pavy’s solntion,
k2 nodification of Fehling's solution of copper, acd & ofa dc'cp':f'
Mnry, © 4x \
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Sulphume acid is present in normal urine in the form of sulphates,
and is derived from the breaking down of albumen which is contained
in the food ; this being so, the quantity varies with that of urea and
aric acid. The abnormal constituents of urine, or those which are
present to an, appreciable extent only as a result of disease, are
albumen, blood, bile, and sugar. )

Albumen.—This substance is never found in any appreciable
quantity in healthy urine; its presence, therefore, as an indication of
disease is of the greatest importance. The commonest causes of
albumen in the urine are the different varieties of Bright’s disease of
the kidneys; and the greatest amount is present when the patient
suffers from the inflammatory form of that disease, the urine some-
times becoming solid on heating. Diseases of the heart, when they
give rise to an alteration in the circulation of the blood.in the
kidneys, are another cause of albumen in the urine. It frequently
appears in the course of febrile complaints ; and lastly, it may appear
in the urine of weakly, ansmic people, who have no heart, kidney, or
feverish complaint.

It must be noted here that though kidney diseases are the
commonest causes of albumen appearing in the urine, its presence is
not an absolute proof of the presence of kidney trouble; it is only a
link—though an important one—in a chain of evidence.

Tests.—If the urine be not clear it must be carefully filtered

before being tested.
. L Heat and Nitric Aecid Test.—Heat a small quantity of urine
in & test tube over a spirit lamp; as the fluid approaches the boiling
point & white flocculent precipitate is thrown down; this may be
either phosphates or albumen. ~Add a few drops of nitric acid. ~The
precipitate disappears if it is due to phosphates; it persists if
composed of albumen, .

2. Cold Nitric Acid Test—Pour some nitric acid into a test
tube. Hold the tube at an angle and gently pour in some urine, 50
tl}aq thn the tube is held erect the urine floats on the surface of the
nitric acid.  If albumen be present a cloudiness will form at the line
where the two fluids meet. : :

3. Picric Acid Test.—Use picric acid instead of nitrie acid, and
pour in the urine as in the last test ; if a cloud is formed slightly heat
the tube. If the cloud remains, albumen is present. T

Blood.——B}ood which appears in the urine may come from any
part of the urinary system, and not from the kidneys alone. Its
2;"5}?30‘3 In small quantity is indicated by a peculiar smoky appearance
of m;‘dl'me ;. whilst if present to any great extent it imparts a colour

meat juice or even a dark ruby red fo the urine. The blood
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may be present o8 such in ** To0 Sty the colomr-
ing matter may be found | tter condition
is apt to arise in the cours . s a result of

gevere burng, and in carbolic acid poisoning.

Test.—To o small quantity of urine in a test tube add a drop
of tincture of gunizcum, and then nbout half as much ozonic ether as
there is urine in the test tube.  If blood pigment is present, a bloe
ring will form at the junction of the two fluids. The best test for
blood, however, is to sce the blood corpuscles under the microscope.

Bile.—The colouring matter of the bile which appears in the
urine is its most important constituent, because its presenee can be
casily demonstrated. Urine containing bile pigments is clear and
generally of o yellowish or greenish-brown colour. It froths easily,
and the froth is of a yellow colour.  Bile pigment appears in urine in
cases where there is some obstruction to the flow of bile in the ducts
in the liver, giving rise to jaundice.

Test for Dile Pigment—Tilter the suspected urine, and then
let o drap of some nitric acid, which has been exposed to the light for
gome time, nnd in which, therefore, some nitrous acid has formed, fall
upon the filter paper. If bile pigment is present, a play of colours,
ranging from yellow, violet, blue, to green, will be seen.

Sugar.—The sugar which occurs in urine is not the ordinary cane
sugar, but another variety known as grape sugar, glucose, or dextrose,
It is present in normal urine, but in such small quantities that it
cannot be detected by the ord'mu? tests. When it is present in
sbnormal amount it can be easily detected, and then it constitates
what is termed glycosuria.

Grape sugar occurs temporarily in such diseases as enteric and
eearlet fever, gout, and diseases of the heart, but continuously only in
diabetes mellitus, in which disease from twenty to thirty cunces may
be passed in a day. And animportant fact is that it can be detected
long before other symptoms of the disease show theroselves,

Tests for Grape Sugar.—There are several chemical tests for
sugar, the chief among them being the copper test, which is based
u‘pon the fact that grape sugar has the property of reducing the oxide
of capper to asuboxide ot o temperature of 212° F. A solution of the
oxide of copper is of a deep bluce colour, whilst the suboxide is dark
yellow, so that any change which takes place owing to the presence of
grape sugar can be easily scen.

_ I elbumen is present in the urine it must be removed by coagula-
tion and filtration before proceeding to test for sugar.

1. Pavi/s Test—Place about an inch of Pavy’s solution, which

i nn?‘?iiﬁc;}ion of Febling’s solution of copper, and is of a décp blue
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colour, in a test tube and heat it until it begins to boil. Now add a
drop or two of urine, and if no change occurs go on adding urine until
the amount equals that of the Pavy’s solution. Bring the mixture
to the boil and then seb it aside to cool. If sugar is present in the
urine, a yellow deposit will be thrown down. The reason for heating
the Pavy’s solution before adding the urine is, that, if the former has
been kept for some time, the oxide of copper in it is sometimes
reduced on boiling, and throws down a yellow precipitate itself, and
might thus give rise to a fallacy were it not tested itself in the first
instance, and discarded if found to be wrong. The above is the most
reliable test for grape sugar, and the best of the copper tests. .

2. Moore-Heller Test—A mixture containing an equal quantity
of urine and liquor potasse is boiled in a test tube. If sugar be
present it is decomposed and the mixture turns a dark brown colour.
This is not a very reliable test, but may be used as a preliminary to
the copper one.

3. The Fermentation Test.—This test is based on the fact that
grape sugar is converted by fermentation into -alcohol and carbonic
acid gas. To carry it out two glasses are filled with urine, and into
one of the samples a small piece of german yeast, which has been
well washed to remove all starch and sugar, is added. The two
vessels are seb aside in a warm place for twenty-four hours. At the
end of that time the specific gravity of the two specimens is taken.
I sugar be present, it will have undergone fermentation in the
specimen to which the yeast had been added, and the specific gravity
will be lower than that of the control specimen.

It has been found that every degree of specific gravity lost is
equivalent to one grain of sugar per ounce of urine, so that if the
total quantity of urine passed in twenty-four hours be known, it is
only necessary to multiply the number of ounces passed by the
numbgr of degrees of specific gravity lost, to ascertain the number
of grains of sugar excreted in twenty-four hours. Thus, if the total
quantity of urine passed be 100 oz, the specific gravity of the un-
fermented specimen 1.040, and that of the fermented ome 1.020,
then the total amount of sugar will be 20 x 100= 2000 grains,

. The annexed table may prove useful in carrying oub urine testing
i @ systematic manner.
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THE MICROSCOPICAL EXAMINATION OF THE
URINE

Healthy urine is as a rule quite clear, amber coloured and
transparent when it is firsh passed, and, even after it has been
standing for some time, nothing more than a faint cloudiness
appears near the bottom of the vessel; although, as will be
pointed out later on, a thick red deposit of urates may oceur,
especially in the urine passed in the early morning by a perfectly
healthy person. In disease the urine may be turbid when passed, or
it may on standing throw down a deposit of the solid substances
which it has held in suspenston, and it is this deposit which has to be
examined with the aid of the microscope, the knowledge gained
thereby being of very great importance. In carrying out this
examination the 7eaction of the urine should be ascertained in the
first instance, as this will afford a valuable indication of the probable
constitution of the deposit. The specimen to be examined is placed
in a conical vessel and allowed to stand for some hours, giving the
sediment time to settle at the hottom of the glass. The clear portion
of the urine is then drained off, and a drop of the sediment lifted up
with a pipette, placed on a microscopic slide, covered with a cover
glass, and examined under the microscope,

The deposits present in urine are divided into organic and in-
organic, the former being by far the more important of the two.
The more important deposits are :—

Oraanio Derosrrs, -

Blood. Pus, Tube Casts,
Inoreanic DerosITs,
Acid Urine, Allaline Urine,
Urates. Phosphate of Lime,

Uric Acid, Tl Ph
Oxalate of Lime, iple Phosphates.

. Organic Deposits.—(1) Blood.—The chemical test for blood
pigment 1s mentioned elsewhere, but red blood corpuscles themselves
may be seen under the microscope. They oceur in the urine in vari-
able quantity, being few in number sometimes, whilst at others these
may be in sueh numbers as to impart a deep ruby-red colour to the -
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Microscopical Tests for Urine 1

nrine.  They may bo scen in their natural form as biconcave dis
or ns swollen rounded balls; or again they may appenr as shrivelle
up little bodies (Fig. 46).  When the blood is so intimately mix
with the urine that, even after standing for a considerable time,
i3 not thrown down to the bottom of the vessel as a deposit, it m
Die inferred that it comes from the kidneys; whereas, if the blood
present in large quantities, and readily forms o deposit, it usunl
comes from the bladder, the blecding being due to the presence o
stone or a tumour in the bladder.

(2) Pus corpuscles appear in the urine as round colourless bod;
with two or three or mony dark spots in them; these are the mue
of the cells—pus cells being degencrated while blood corpuscles
Jeucocytes.

F19, 45 —Dlood Corpuscion F10, 47.~Tube Casts

They oceur most sbundantly in esses of inflammation of the bladc
or cystitis, and form o thick sticky deposit at the foot of the ur
jar.  They are also found, though in smaller numbers, s a result
inflammation of the pelvis of the kidneys, or pyelitis. Inflammat]
in the urethra may also be a cause.

(3) Zube casts—These are a3 & rule minute fragments of fibr
which had been poured into the tubes of the kidneys, and bei
subscquently washed away by the urine, appear in it as casts
the tubes, They ocour most frequently in Bright's discase of ¢
kidneys, and are almost always associated with albumen in the uri
There are many varieties of tube casts—such as epithelial ca
where the fibrin has adhering to it epithelial cells which ha
been torn away from the tubes of the kidneys; casts with pus ec
adhering to them; casts composed almost entirely of Ulood,
having red blood corpuscles nggcriu'.: to the fibrin and granu
casts (Fig. 47).
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Inorganic Deposits.—(a) In dcid Urine. .

5. Urates.—These, which consist of uric acid in combination with
soda, potash, and magnesia, but most frequently with soda, are thrown
down by the urine as it cools, as a deep red-brick-dust like, non-
erystalline or amorphous deposit. Under the microscope urates
appear as minute grains without any particular shape, and if the slide
be slightly warmed they disappear, to appear again when it cools. .
Urates occur in kealthy urine after excessive perspiration or prolonged -
exercise, and are then of no significance. They occur in all febrile
complaints, in dyspepsia, and in diseases of the liver.

F1a, ¢8,—Urio Acid, F10. 49.~—Oxalato of Limo.

2. Uric Acid.—This may be found in the urine as erystals of
pure uric ac.id, uncombined with sods, potash, or magnesis, and is then
always o sign of disease. The crystals may be seen with the naked
eye as bright reddish grains adhering to the sides of the vessel, or
forming & red sediment at the bottom, when they closely resemble
cayenne pepper.  Under the microscope they are seen to vary greatly
in shape, being lozenge shaped, barrel shaped, &e. (Fig. 48), but are
always ol a yellow colowr, and may thus be readily distinguished from
all other erystals which appear as deposits in the urine. The presence
of uric acid in its erystalline form may give rise to the symptoms of
gravel, and its accumulation in the bladder, or pelvis of the kidneys,
tause the formation of some of the “stones” found in these regions.

3- Oxalate of Lime.—This substance occurs in the urinc as
cetahedral erystals resembling minute square envelopes under the
wicroseope, or they may be dumb-bell shaped (Tig. 49). Its mode
of .orxgim 1s obscure, bub as many articles of diet—such as rhubarb,
spxémc 1, beetroot, gnbbngez plums, gooseberries, strawberries, tea, coffee,
and cocon—contain oxalie ncid, it has been conjectured that its
presence in the urine is duc to an excessive vegetable diet: and cer-



tainly after partaking of rictasd manT persocs
which are supposed to bz dos to {22 etz o=
theirurine. Oxalate of lizze iz the iz
form of dyspepsis, accorm; '“ec_by Falz
bladder, nerv and depressicn e
lies in the possible formation ¢f ealssh o &omer I
this form of stone being second only iz freguenay fo 5222
of urie acid.

() In Alkaline Urine. ) .

1. Phosphate of Lime may oceer ia the mize 2s a rez-
crystalline or amorphous, white floccalent deposit, whith Is ret &is-
solved by leat—thus distinguishing it from urates—bzt éxsppeass
on the addition of s few drops of acetic
or nitric acid. Under the microscope its
appearance is much the same as thst of
urates.  Its presence in the urine is of
no special sipnificance; but appearing as
it often does at the end of the act of
micturition, it is apt to give rize to un-
neeessary alarm,

2. Ammonio-Magnesian, or Triple
Phosphates.—The presence of this sub-
stance in the urine may be easily recognised
by the naked cye, appearing as’the crystals
do as bright, shining particles adhering to the sides of the vessel
Under the microscope the deposit is seen to consist of comparatively
largo erystals forming prisms, and having very much the appearance
of crystal Znife rests, The presence of triple phosphates always
indicates ammoniacal fermentation of the ures In the urine, such
08 occurs in eysfit’s or inflammation of the bladder, A considerable
part of many caleuli or stones consist of triple phosphates. Appended
13 & table giving the characters of the urine in health, ard in come
of the cormmoner diseases.

In conclusion, it only remains to add that the varions deposits
mentioned above do mot in themselves constitute dlzease, but
are yvaluablc indications of the morbid proceszes going on in the

Fi2. ga—Trigle Phorbates,
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THE URINE IN HEALTH AND IN SOME DISEASES
l ific N Chemical Microscopic
Quantity. Colour, g;r::g, Reaction, Test. Am,em,,’;e_
Healthy . .| s0~70 0z Amber, 1.020 Acid Urea, uric | Mucus, urates]
clear acid, salts
Fevers . .| Diminished { Turbid, High Acid | Urea in- Urates
dark creased,
albumen?| -
Heart and Diminished | Dark High Acid | Albumen | Urates
Iung discase
Acute Bright's| Diminished | Raby red, High Acid Albumen, | Tabe casts,
discase or suppressed]  dark blood red blood
pigment corpuscles
Chronic Increased , | Pale,frothy| Tow Acid | Albumen? | A few tube
Bright's casts
disease
Disease of Normal Greenish Normal Acid | Bilepig- | Urates
liver brown ment,
urea in-
creased
Diabetes . . | Greafly in- Clear, pale | Very high] Acid Sugar .. .
creased
Acuto gout .+ | Diminished High High | Veryacid Uric acid crys-]
. tals, urates
Anzmia , | Normal Pale Low Neutral or} Albumen?
. alkaline
Dyspepsia . | Normal High High | Acid Urates,
oxalates,
. . : hosphates
Cystitis or in-| Normal Turbid Offensive, Pug celll)s,
fismmation alkaline triple phos.
of bladder, phates

ANIMAL PARASITES AND THE DISEASES THEY CAUSE

. Parasites.—By & parasite ”
ives in or u
ve find certai
econd place,

uests to their hosts,

‘host " is applied to the

ord to its

1 animal or
\ parasitic “ guest,”
eréain plants may be pa
ast place. some animals
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or plant.
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In the first place,

Darasites on other plants. In the
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d place, we discover that
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Some Examples.—By \vn]y of illustrating the casc of {ﬂanh
parasite living on another plant wo may pelect the mistletoe,
which, as most readers know, lives pamnsitically on the oak and
the apple. It draws 50 much nourishment from tlie tree by menns
of its roots, but having green leaves it is able at the same time to
take certain food clements of its own from the air. Iu the oppe-
site dircction, that of a plant parasite living upon an animal body,
we find many illustrations in the shape of the microscopic fungi which
arc the causcs of many skin discases. Thus ringworm, an extremely
common ekin discase, is caused by a plant pamsite belonging to
the fungus class, whilst other skin troubles, and particulurly some of
those causing baldness, are also traceable to & like source, In one
sense also, it may be said that the germs or microbes of disease which
breed and multiply in our bodies, producing fevers nnd like ailments,
may be legitimately regarded s * parasites,” seeing that they have
acquired the habit of taking up their abode within the human frame.
When we come to discuss the case of animal parasites existing in
or upon animal bodies, we meet with a large number of illustrations,
many of which are familiar enough to the ordinary reader. Thus a
tape-worm, living in the digestive system of man or other animal,
cxemplifies the ease of an animal “guest” inhabiting an animal
“host” Such a parasite we term “ internal,” because it inhabits the
interior of its host. On the other hand a parasite, such as the flea
or louse, living on the skin of animals and extracting their blood by
way of nourishment, comes under the class of * external” parasites.
‘The Evolution of Parasites.—The interesting question arises
regarding the manner in which Pnrusitcs have come to assume their
particalar mode of existence. No one can for & moment believe that
animals were cvolved with parasites, so to speak, ready made. On
the other hand it is abundantly clear that the habit whereby an
nnimal becomes a parasite and adopts an casy life, lived at the
cxpense of its host, represents not an original, but an acquired habit.
The proof of this statement is found in the fact that a large number
of parasites are perfeetly freeliving and active in their young state.
It is later on in their existence that, giving up as it were their
habits of independence, they attach themselves to another animal
and commence a life of servile dependence. The fact that an animal
represents in the history of its own development the chronicle of its
cvolution therefore teaches us, according to the facts just stated, that
the parasitic habit is one which has assuredly been acquired, At the
rame timo it is important to note, that when an animal has takento a
parasitic mode of existence, nature demands a distinet penalty for the
adoption of the dependent state.  In other words, when an srimal
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ally was an independent being, getting food for itself
free existence, attaches itself to another animal, nature
ess of degeneration to set in. Thus we find to-day that
es, which begin life possessing eyes, organs of movement,
stem, and the other belongings of animal life, commence
of parasitic existence, these organs degenerate, decline,
anish away. In this way nature teaches us the lesson
y healthy life must be the independent one, so that
mal loses all need for the exercise of its own powers in
novement or food-getting, it sinks to the low level of
ibited in the state of the parasite.

EXTERNAL ANIMAL PARASITES

irst with external parasites, we find these to be repre-
r as man is concerned (leaving out those lower plant
sible for skin diseases, &e.), by insects of various kinds.
- flea (Pulex trritans) is probably the best known of
wrasites which affect man. Lower animals each possess
vecies of fleas. Those infesting the cat, the dog, the
fowl, and other animals, differ from the species which
yance to man. The flea is a wingless insect pos-
ry long pair of hinder legs. The mouth is of what
all the suctorial type, and possesses organs adapted for
skin and for withdrawing blood therefrom. It need
marked that the adult flea is alone the insect which
uman body. It is an insect which passes through the
of larva or caterpillar (or “maggot”), and chrysalis
his last finally giving origin to the smago or perfect
ppears that in summer the young flea may become full
m twelve days to a fortnight. '
igoe or Jigger.—This flea is a peculiar form or species
opical America. It is interesting to man from the fact thab
ea, becoming of enormous size from the development of
s beneath the human skin. The usual seat of perforation
e toe nail. This species attacks also dogs and mice, and
wve been introduced into Africa by human agency. The
the insect in the human tissues gives rise to a large
ritation which may extend to uleeration, and may even,
oduce death itself. Surgical means have to be adopted
val of the parasite, the negroes being extremely skilful
this pest. i
here can be no doubt that whilst fleas may be trouble.
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rome enough parasites, they are not so commonly ascociated with dirt
and unimaflhy conditions of body as are lice. 'i:hrcc apecies of these
insccts are known to occur in man. The first is the commonest
epecics, and is known as the * head louse,” from the fact that it genc-
rally infests the scalp. It is known s the Pedicdus capitis. The
second species infests the body generally, and is known ns the “body
Touse” {IS vestimenti).  The ‘third and last variety is known as the
“crab” louse (Phthirius inguinalis).  The body louse and head louse
resemble cach other fairly closely. The crab louse, on the other
hangd, hins & much broader body than the other species, its two hinder
Jegs being much broader and thicker than the front pair, whilst their
claws are extremely strong, enabling the inscet to retain a firm hold
of the body. These latter infest the region of the pubis and adjacent
imrts. This inscet is from the Jsth to the Ysth of an inch in Jength.
t sometimes cxtends jts range to the armpits and breast.
Phthiriasis or the “Lousy Disease."—A very curious
feature in connection with the presence of these inscet parasites
on the human body, is that apparently well known to the Greeks
of old, whereby certain hnman beings appear to be chronically
infested. From time to time in the course of history various dis.
tinguished persons have been zaid to suffer from what is npsn.rently
some peculiar condition of body favouring tho continual develop-
ment of lice. There is & legend to the effect that Xerod himself
was afflicted with this peculiar ailment. An old author makes the
statement that *Divers persons have come to their ends, being
devoured by lice,” Physicians accustomed to treat skin diseases
have noted such cases, Notwithstanding every care and attention
being paid to bodily cleanliness and changing of clothes, the
arasites appear to return and to continue their development.
Yn some recorded cases alt remedies have apparently proved usc-
less. The Inte Sir Erasmus Wilson held that these hice crcep from
the outside skin into the follicles or skin glands and make these last
their breeding-places. It scems, however, cxtrcmc)l{ Jpc«_:ulinr that,
notwithstanding the application of ointments and lotions which
have the effect of killing off the parasites under ordinary circum-
stances, lice should continue to multiply in certain individuals,
The eggs of these creatures are cxtremely minute bodies, which may
be contained in the air. The only rational explanation which occurs
is therefore that of supposing that some particular state of the skin
exists in such cases, whereby the development of the eggs obtained from
the nir isreadily cncouraged. It is noteworthy in conneetion with this
Iatter idea, that after fevers and other exhausting discases, patients
ate liable for a time to exhibit the development of lice,
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The Demodex.—This name is applied to a curious little mite
which is known under the scientific name of Demodex folliculorum.
Tt lives naturally in the follicles or sacs of the hairs, especially inhab-
iting the wings or sides of the nose. It is a curious fact that probably
every individual harbours little guests of this kind. They vary in
length from the #sth to the risth part of an inch. As a rule they
give no trouble whatever, but if they increase in numbers and cause
any irritation of the sides of the nose, they may be removed by wash-
ing the part with a weak solution of corrosive sublimate. .

The Itch Mite.—The disease known as scabies or tch is caused
by the presence in the skin of a mite known as the Sarcoptes scabiei.
The mite is somewhat tortoise shaped. It is the female mites which
alone burrow into the skin. The male mites are not parasitic in this
latter sense, but appear to exist on the skin surface. Within the skin-
burrow the eggs are laid, and the young insects escape after develop-
ment and burrow into the skin afresh. The most common seat of
attack is between the fingers, The disease may spread over the body,
although the face is very rarely attacked, Naturally we find that
the irritation produced by the presence of these mites under the skin .
gives rise fo an eruption associated with painful itching, this latter
condition becoming worst when the skin is warm. Itch is naturally a
contagious discase, from the fact that contact with an infected person
conveys the mites from one body to the other. In children it is said
that where itch is present the eruption is most frequently to be found
on the ulnar or little finger side of the wrist, on the buttocks, and on
the ankles.

Treatment.—For the destruction of fleas various powders are
used. MMost of these contain the plant substance known as Pyrethrum,
Whld}, bas accordingly been popularly known by the name of “Flea
bane.” There can be no doubt that the exercise of great cleanliness
15 necessary to rid a house or its belongings of these insects, seeing
that as in the case of like parasites the presence of dirt constitutes
a condition favouring their development. Insect powders can .be
obtained ready made from any chemist.

. In respect to th.e treatment of lice the remark just made concern-
ing cleanliness applies with even greater force to the case of these
insects.  They are typically found wherever dirty conditions prevail,
no better. illustration of this fact being found than the case of children
whose hair is not properly attended t00. To rid the body of head lice
or of the crab louse earbolic ofl may be used of the strength of onc to
eicht. Some 'authorities recommend a 5 per cent. solution of oleate of
mercury. It is well, however, before applying any remedies that the
parts should be thoroughly washed with soft soap and warm water and
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that the hair should be cut short. A favonrite ointment for the cure
of lice is the ointient of stavesacre. The usc of this ointment must be
{lcrsistcd in for a considerable period. Ordinary petroleum oil has
ieen also extensively used with success in public institutions. A
weak solution of corrosive stblimate is also recommended as a remedy
to destroy what is known as the “nita” or cggs of lice. The hafr
after being washed with soap and water may e soaked in vinegar
or a solution of borax and well combed. For the destruction of crab
tice an ointment of white precipitate of the strength of tweuty-five
tains to the ounce of fard may be used with success. It is of extreme
importance as part of the cure of lice where these parasites are present
in great numbers, that the body clothes should bo cfficiently disin-
fected by moist heat in a disinfecting chamber. The use of warm
baths and of Izal zoap is also to be commended as means to be in~
cluded in the general practice of bodily cleanliness,

The Treatment of Itch.—The substance most commonly nsed
for the treatment of itch is sulphur ointment. This is composed of
two drachms of sulphur, one drachm of carbonate of potash, and one
ounce of Jard. This ointment should be applied over the affected
parts after 2 hot bath for at least three nights. Powdered sulphur in
some cases is also rubbed into the skin and well sprinkled on the
under garments.  Where any delicacy of skin exists another ointment
may be employed,  This Iatter js composed of prepared storax two
drachms, and Iord one drachm. It should be ngp ied after the fashion
of the sulphur ointment. The caution may be here given that all gar-
ments of & person on whom itch has attained a general development
should be carefully disinfected.

INTERNAL PARASITES

The internai parasites afflieting man arc dmwn from varions
groups of the animal kingdom. They mostly belong to that class of
enimals populacly known ss “worms.” Some of them are more or
less closely related to ordinary worms, but the majosity belong to
other and se o groups of the animal kingdom.

W =T ¢t s worm is known seientifically
s the . *rica and India, Inlengt
itvaries f.orie gert e 710 " - being about the fbth part
of aninch. By some authors it has been stated that this worm re-
presents the “fiery serpent” mentioned in the Old Testsment which
afflicted the Tsracfites. Plutarch the historian in the eighth book of
his * Symposiacom,” dating from about 140 1.C, states that “ People
taken ill on the Red Sea suffered from many strange and unkeard of
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attacks ; amongst others worms, like little snales, came out of them,
which gnawed away their legs and arms, and when touched again
withdrew themselves, coiling themselves up 1n the muscles, thereby
giving rise to the most insupportable pains.” o
With regard to the development of this curious parasite 1t would
seem that the worm, like most other parasitic forms, demands two
“hosts” for its perfect development; that is to say, it does not attain
its full development in the first animal to the body of which it gains
access. We shall find this to be a peculiarity of other parasites, the
tape worms included. From the eggs of the guinea worm developing
in man’s body there are produced embryos (or young) which pass into
water. In the water each embryo enters into the body of some {resh-
water flea. Here it undergoes a certain amount of development, and
the idea of man’s infection now prevalent is that this half developed
worm is swallowed through the water-fleas being obtained in the drink-
ing water. Obtaining thus entrance to man’s body the worm then
develops fully. If this mode of infection be credited the worm can
only reach the body surface by boring its way from the internal
parts, Other authorities .appear to lean to the belief that .the
young worm itself or the embryo from the water-flea finds its way
directly into the body through the skin. Whatever be its mode of
entrance it gives rise to'swellings and sores chiefly found upon the
feet and legs. A good deal of constitutional disturbance is also
present. The presence of the worm is marked by a boil or pustule,
which when it breaks discloses the head of the worm. The essence of
the treatment here is to extract the worm carefully so that its body
may not be broken, in which latter event there is liable to be a
fresh infection of the body from the eggs or young contained in the
parent worm. The usual method is to secure the head of the worm
by means of a thread, and to fasten this thread to some object around
which day by day the worm can be carefully coiled, until it is com-
pletely removed, otherwise a surgical operation may be adopted for
the more speedy removal of the parasite. One authority states that
tincture of assafwetida given in doses of thirty drops thrice daily is s
remedy for guinea worm. The precautions to be taken against attack
ia{re summed up in the advice that the feet should be well covered and
: fgﬁlgrgevzgt’lisseg?th1ng in pools, while marshes in tropical districts
] 'Ijhg Fllarl_a. ‘Worm.—The worm known under this name, to
gwe 1t its full title, is the Filaria Sanguinis hominis. It appears,
lﬁowever, that the_ worm itself is only the young stage of a species
]?0“’1111 as the Filaria Bancrofti. The latter form occurs in the
ymphatic vessels of persons affected with two diseases known &s
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'z and clephantiasis, The youny filaria js found in the urine
sjr‘x!{lzigo in the blood when the patient %s aslecp. ‘The average length
of this parasite is the Ysth part of an inch, It appears to be enclosed
innese. Inso far as the history of this worm is concerned, we find
that the ¥. Boncrofti or mature wotm sppsrently dwells in & Iym-
phatic vesscl, the young passing into the Jympl, which in turn is
carried to the blood. It is these young which abound in the night
time but pass lnto & resting state during the day. .

This curious fact is explained by tho relation of these Eammtes to
the mosquito, within Which they pass s certain stage of the develop-
ment. The mosquito mostly attacks man ab night, and in the act of
biting its human vicetim the young filarias, attaching themselves to
its proboseis, are conveyed to the insect’s stomach. Such of them s
attain to full development inside the insect’s body pass out into
water, It is {rom this fluid thet man is infected either in the act of
drinking water, or, a3 some believe, by the young filarias penetrating
the skin. Once lodged in the human body the worms pass to the
l{mpbzxtics and become fully developed, giving rise in their turn to
the young forms which are conveyed to the blood. The prevention
of this parasite {s really a matter of seeing that, all water 1 infected
distrietg gh-t1 -0t T Yo e by way cf destroying

any _Possi
he . » known as Bilkarsia
hamatabia, weus s 18yPL, woULL Atrics, and other tropical regions.
In length it measures ahout & quarter of an inch, its particular habitat
in the body being the veins of the large bowel, the bladder, and
kidney, Its presence pives rise to indigestion if the Yiver be
affected and also the passing of blood in the urine. In this latter
fluid the egps of the parssite are met with. 'They average the
theth part of an inch in length. The mode of infection here is
chiefly through drioking water. When tho eggs escape from the
human body they appesr to pass info fresh water crustaceans or
water fleas, so that the drinking of water containing these latter
forms infects man. B({;mwny of prevention against attack, it is
recommended that all drinking waier should be carefully supervised
ond shonld be boiled or well filtered before use, whilst unwashed
vegetables in infected districts shonld be avoided, Bathing in canal
?:i cs&xllb::tg i)111;152; lbtg ptrghibigcd. dInjections of salvarsan have beexf
nied, csuits, though good, proved to be only te;
Very Iately co e clai g Infectiong 3 DOSY.
nngmuny {ungggw cures are claimed following injections of sodiurz%z
Dochmius or Anchylostomiasis Worm

83 the Dockmius duodenalis, has of late days ﬂt‘—This worm, known

tracted very consiger-
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able attention in Britain from the fact that it has attacked the
mining population of certain districts, having probably been brought
to Britain by miners from Poland and Ifaly. The worm itself is
found in Egypt and in certain parts of Italy. In length it is about
half-an-inch, and it is found attaching itself in large numbers to the
lining membrane of the small bowel. The developed eggs of these
worms pass from the patient’s body and appear to develop where the
temperature is high and the soil wet. The young worm appears to
be much longer than the adult. Infection here arises from drinking
water, seeing that the young worms escape into the water from the
soil and thus infect the individual. This disease produces greaf
disturbance of the system, marked by the presence amongst other
symptoms of a peculiar kind of an®mia, which is liable to prove fatal
in extreme cases.

The treatment which has been proposed for this disease is the
administration of thymol. The dose is thirty grains given in the
morning, and a similar dose two hours afterwards. The thymol is
usually given in brandy, whilst two hours after the second adminis-
tration a full dose of castor oil is given. It is recommended that
this treatment should be repeated in a week’s time.

Round Worms.—The “round” worme are so named in con-
tradistinetion to the flat worms, amongst which lavter are included the
flukes and tape worms. Two varieties of round worms are commonly
found in man, whilst others less common have also to be regarded as
disease-producing parasites, ’

Thread Worms.—What is known as the small “ thread ” worm
(Ozyuris vermicularis) (Fig. 51) is commonly found in the rectum or
lower bowel. It is especially common in children, in whom it gives rise

to symptoms marked by feverishness and irrita-

tion of the lower bowel and anus, a depraved

appetite, and, as is the case where other worms

are present, a good deal of irritation of the nose

2 ,  isfound. Theaveragelength of this worm, which
1s the smallest of those infecting the intestine
of man, is about a quarter of an inch, the female
worm being larger than the male. This parasite
i produces enormous numbers of eggs which pass
from tl.le bgwgl gmd undergo development outside the body. At the
same fime 1t 1s important to note that as the eggs of these parasites
may lodge under the nails of the patient and be thus conveyed to
;shc mouth reinfection is liable to occur. The eggs are also liable to
R C%E"CY ed in polluted drinking water and by unwashed vegetables.
¢ Treatment of thread worm is that of administering an

Fia. 51.—-Thread Worm,
1, Male; 2, Femalc; 3, Iead
mognified,
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ton of salz and waten.  QOtles smhetamces Bave heen
o0 ef guussis o fime waten. Halfan
3 210 8 pixt 67 wateralso makes snexo
remedy for an silt  Ii these means Ll to relfeve the pa
two grains of sazionin may be 3

sezma I meed be, a dose of cax
or two afferwards; but the senms §
effect of moving the bowels,

_The Round Worm.—Tkis parasite is termed the Aesarie lurn
bricoides (fig. 52).  In shape it resembles the ordinary earth worm.
It is of 3 pinkish white colozr, the femsle
beine ten or twelve inches long and the male
balf that length.  Several of these worms
may bz foand in the bowel at the same tirme.
They are common in children and inkabit the
smail intestine. One danger attaching to the
presence of roand worms 1s found in the fact
that oceasionally they may pass wpwards into
the stomach, or worse still, may penetrate the
intestines and thus cagse fatal inflammation.
The symptoms here are similar to those pro-
daced by the presence of thread worms. For
their enre two grains of santonin may be given
with syrup of senna as described in the case
of thread worm. This dose of two grains will
suit a child of three years of age and upwards.
One anthority recommends that the santonin  po. g —fousd Worm
should be mixed with butter and spread upon s, adait Weey s, feads AT
a slice of bread, two grains of calomel being i g o of frm
sprinkled on the butter. 1f santonin be given
simply with n dose of eastor il its action will generally be found
most efficient. 1f given with the senms, castor oil will not be
needed. The main object of giving cither the calomel, senns, or
the castor oil is to indace free action of the bowels .

The third worm is known as the Trichocephalus dispar. It is
estremely common in hot climates. The eggs passing from the bod
of man develop in water or damp soil. Infection proceeds from su
pollnted water. The worm attaches itself chicfly to the lining
membrane of the first part of the Iarge intestine ot *cxcum.

The Pentastoma also belongs to the family of round worms':‘m.d p
occars in the liver, other species also being found in the !‘mgs.. ““3
parasite measures about one inch in length. }'t is (oun.ci in Afries am P
the West Indies. Its presence isapt to give rise to serious sYI:P“’“"'
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160 The Modern Physician

able attention in Britain from the fact that it has a
mining population of certain districts, having propably b
to Britain by miners from Poland and Italy. The wc
found in Egypt and in certain parts of Italy. In lengtl
half-an-inch, and it is found attaching itself in large nur
lining membrane of the small bowel. The developed eg
worms pass from the patient's body and appear to develo
temperature is high and the soil wet. The young worm
be much longer than the adult. Infection here arises frc
water, seeing that the young worms escape into the wa
soil and thus infect the individual. This disease pro
disturbance of the system, marked by the presence am
symptoms of a peculiar kind of anwemia, which is liable te
in extreme cases.

The treatment which has been proposed for this di
administration of thymol. The dose is thirty grains g
morning, and a similar dose two hours afterwards. Th
usually given in brandy, whilst two hours after the seco
tration a full dose of castor oil is given. It is recomn
this treatment should be repeated in a weels time.

Round Worms.—The “round” worme are so nar
tradistinction to the flat worms, amongst which lavver are
flukes and tape worms. Two varieties of round worms ar
found in man, whilst others less common have also to be
disease-producing parasites, ' :

Thread Worms.—What is known as the small “th
(Oxyuris vermicularis) (Fig. 51) is commonly found in th
lower bowel. It is especially common in children, in whom

to symptoms marked by feverishnes:

tion of the lower bowel and anus,

appetite, and, as is the case where ¢

(@ are present, a good deal of irritation

2 , isfound. Theaverage length of this
R the smallest of those infecting tl
1, Male; =, Fomale: 3, Tod of man, is about a quarter of an inch.
mgnifed © WOrm being larger than the male. T

. produces enormous numbers of eggs
from the bgwgl and undergo development outside the bo
same fime 16 1s important to note that as the eggs of the
may lodge under the nails of the patient and be thus ¢
the mouth reinfection is lable to oceur. The eggs are a

be conveyed in polluted drinking water and by unwashed
The Tr catment of thread wnrm e thot ~f adweis
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rema or injection of salt and water. Other substances have been
sed as injections such as infusion of quassia or lime water. Ialf an
mce of perehloride of iron to a pint of water also makes an excellent
medy for an adult. If these means fail to relieve the patient,
vo grains of santonin may be given in two drachms of syrup of
mnna. If need be, a dose of castor oil may be administered an hour
s two afterwards; but the senna itself usually produces the desired
Tect of moving the bowels.

The Round Worm.—This parasite i3 termed the Ascaris lum-
ricoides (Fig. 52). In shape it resembles the ordinary carth worm.
; is of a pinkish white colour, the female
cing ten or twelve inches long and the male
alf that length, Several of these worms
1ay be found in the bowel at the same time.
hey are common in children and inhabit the
mall intestine, One danger attaching to the
resence of round worms is found in the fact
1at oceasionally they may pass upwards into
18 stomach, or worse still, may penetrate the
itestines and thus cause fatal inflammation,
he symptoms here are similar to those pro-
uced by the presence of thread worms. For
heir cure two grains of santonin may be given
ith syrup of senna as described in the case
f thread worm. This dose of two grains will
1it & child of three years of age aug upwards.
ne suthority recommends that the santonin  Fig. g —Rownd Worm.
hould be mixed with butter and spread upon s, aduit Tormy 2 Tond ; Tl
slice of bread, two grains of calomel being ‘}L};f’}’,“,;’s;&fd“ of Yemale
prinkled on the butter. If santonin be given
mply with & dose of castor oil its action will generally be found
1st efficient. If given with the senma, castor oil will not be
eeded. The main object of giving either the calomel, senna, or
he castor oil is to induce free action of the bowels.

The third worm is known as the Trichocephalus dispar. It is
stremely common in hot climates. The eggs passing from the body
f man develop in water or damp soil. Infection proceeds from such
ollnted water. The worm attaches itself chiefly to the lining
rembrane of the first part of the large intestine or *cmeum.”

The Pentastoma slso belongs to the family of round worms and
cears in the liver, other species also being found in the lungs, This
arasite measnres sbout one inch in length. It is found in Afriea and
he West Tndies. Its presence is apt to give rise to serious symptoms.
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162 The Modern Physician

The Trichina Disease.—This disease is cansed -
worm known scientifically as the Trickina spiralis
ealled from the spiral manner in which it lies embeddec
sac in the muscles of affected persons. The history of 1.
of the trichina worm forms in itself an interesting chapt:.
In dissecting rooms there had been occasionaily not:.
muscles of the chest small white particles, many of whi
gritty or limy nature. In 1835, the late :Sir James Pu
medical student, discovered the white specks in question <
small worms of rounded shape. Later on Professor Owen
Sir Richard Owen) described the worm and gave it the na.
bears, The further history of the trichina worm jrefers
mysterious outbreaks of illness occurring in Britain, in Ge:
elsewhere, The cause of
breaks was variously n.
The symptoms of the al
hibited a somewhat indef:
acter, and when numer
occurred the illness was
referred to typhoid fev
rhenmatism, and even to ;
No fewer than twenty-six -
gf the disee{)se in question oc

e s ermany between- 1860 r
Fio g —iriching B e eschendlosed 7 i grf the most = .
epidemics occurting — .*

In 1863, three hundred and fifty persons were seize. [~
terious disease, and of these one hundred died. 7 %
the 25th October of the year just mentioned a - )
sold; a few days afterwards the mysterious epids - | s
ance amongst those who had partaken of the £ -« [~

In this country epidemics of the trichina-" ~.=f
common, probably for the reason that in Briy
cooked pig’s flesh is not & common article :+
t-righi_na disease (otherwise known as Zriche:
Britain. An outbreak took place in Cumb =3
13871, whilst other eases have been subse
sympioms of the disease produced by the .. -
general derangement of the system, accomay .77
and by muscular pains.  The oricin of -
wads clear when we understand the man®
+f the triching 1s ordered. I

The worm. as has already been remar. - .
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or sac, being cofled p, therefn in & spiral manner. Each of these
Little sacs is about the Ysth part of an inch in length, It is therefore
Jjust visible and no more to the paked cye. When the worms firct
gain access to the flesh of sn animal they are immature (Fiz. 54);
that is, they exist in a young or jmperfect state of dere]o?:me.;x‘.’
The length of the worm jtself is abont the J%th part of an imel
The perfoctly developed female worm attains « length of about Zth
part of an inch, whilst the male in the same state averazes the y4th
part of an inch in length, “

The History.—The trichina worm is fourd not only in man
but in rats, csts, pigs, and other animale, It is of course flesh-
eating animals which are most liable to harbour this parssite, seeing
that 1t can only be acquired by the second animal eating the fiesh of
that in which the trichina lies in its immature
state.  In man a common source of the disease i3
represented by his eating pork containing the im-
mature trichinas (Fiz. 55). What happens in a
case of infection may be described s first consistiny
in the dissolving of the sacs or capsules in which
the immature trichinas are contained. The yoang
worms are thuos set free in the stomach. In from
two to four days each of these young worms has
become fally developed within the intestine or
bowel. The result of this produetion of the two
sexes of the worm is the development in the bowel
of immense numbers of young trichinas. These i
young are probably liberated from the bodies of the female parents in
from seven to eight days afrer the infected meat has been estem.
Now comes the essential feature of the trichina diseace. Immense
numbers of yomng are produced.  One estimate gives from 30,000,000
to 100,000,000 of yoang trichinas as the number produced zs the
resalt of au ordinary infection. Soon after their prodoetion, the
young brood of trichinas begin to migrate from the digestive
system. They bore their way through from the digestive system in
oxder to reach the muscles of the body. A period from eight to
ten days seems to be required for the camp!e_non of this change
of shode. We may thos reckon that a period of from fiftecn
to sixteen days is required for the fal} developmept of the trickina
disease. We now are able to understand the specia} symptoms this
disense exhibits. The passage of millions of these minate worms
from the digestive system to the muscles is attended with zeverc ,
pains and with prostration and the other features whick mark

idemics of this character, The Jes in which the young b




164 The Modern Physician

chiefly take up their abode are the diaphragm or midrif
museles between the ribs (intercostals), the museles of the neclk
of the organ of voice and of the eye, and less frequently the

and triceps of the arm. Once settled down in the muscles, the
brood of worms ultimately develop the capsules or sacs (Kig.

which we saw the worms to be enclosed within the flesh of ¢
If o portion of human flesh thus infected were to be eaten by a
animal, the history just detailed would be repeated, and we thu
as in the case of other parasites, that the trichina worm requiz
“hosts” for its development, and cannot become a mature we
the host to whose muscles it has migrated.

The Source of Infection.—Seeing that the source of in:
in this disease can only come from the flesh of an infected ani
may be taken for granted that the pig (in the case of man) is ¢
species to be feared in connection with this ailment. The
from which the pig derives its trichinas is a doubtful matbe
having regard to the miscellaneous feeding which that animal e;
—due to no fault of its own—we need not feel surprised if ax
the miscellancous articles which the pig may occasionally e
dead bodies of rats or other animals which have been infecte
trichinas are represented. The further history of the worm
imbedded in human musecle is one of degeneration. After som
each worm gradually becomes converted into a little limy ps
We can therefore understand that if the individual who is at
by the trichinas survives the period of pain and prostration eau
the passage of the young worms from the digestive system
museles, he will not be further troubled.

Prf;vention.mln the case of the trichina worm, as will s
found in the case of tape worm infection, the great means ¢
vention 1s represented by the thorough cooking of pork. It ha
ascertained that the freezing of pork and processes of saltin
pickling have no effect in killing the trichinas embedded in it,
on the other hand meat be exposed to the temperature of I
water for say half-an-hour the parasites in it will be destroyed.
authority says that thirty-six minutes’ boiling for every two
or 50 of trichina-infested meat will undoubtedly kill the pai
There is illustrated here one great rule for the prevention of ps
infection derived from flesh, namely, the efficient cooking of all
In addition, it may be added that the rigid inspection of fles
espe<3u§11y of pork, must undoubtedly tend to lessen the cha
scquiring the malady we have been considering.

Tape Worms.—The parasites included under this desig
are familiar enough. They exhibit length and breadth with
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minor degree of thickness, Scientifieally they are called Cestodes,
& name derived from the classic word for a “girdle” or “belt”
Each tape worm presents itself to view to the eye of the naturalist ae
a colony of animals. Tt is in point of fact not one animal but an
aggregation of similar units, Each unit
is represented by a “joint” of the worm.
This joint in the common species is of
clongated shape ond i koown as a pro-
glattis (Fig. 53, c), the whole worm itself

eing called a strobilus. 1f we Investigate
the constitution of a tape worm from s
general point of view, we find it to
consist of three distinct parts. These
are, first, the minute bead (I'ig. 53, a, and
Fig. 56), by means of which the worm
attaches itsclf to the lining membrane of
the bowel or intestine within which it
Jives, To the bead, secondly, sncceeds a
slender portion called the neck Sb). Sue-
ceeding the neck, we find small and im-
perfectly formed joints. As we pass back-
wards, we find the third portion of the
worm to consist of fully formed joints or
proglottides (d).

The Process of Budding.—The
manner in which this curious organism is
developed can be readily understood when
we have regard to the fact that the head
and neck constitute the source of its
origin. The joints are budded off from
the neck extremity, the youngest joints
are therefore those next theneck, the most
mature and oldest joint(si bi_ingh those at
the opposite or tail end of the worm. oo (o 2 riin tare Worm
This Iigccss of budding giving rise farther ;l?;my oo ok s
to what se ay call “colonial " beings i3 Jomt; &, Three Detached Joints,
represented in other groups of the animal i .
world, but it is a process which is typically seen in the parasites ander
consideration. With respect to the size of tape worms, they may
vary materially in this respect. A common length in the case of the
ordinnry tape worm (Tzma solium) (Fig. 55) is seven or eight fect,
but this extent may be greatly exceeded when we have regard to the
fact that the intestine or bawel of man measures twenty-six feet in
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length, so that we can readily understand how, under favourable
cirenmstances, a tape worm by continuous budding may grow to an
enormous length. At the same time, we have to take into considera-
tion the fact that the oldest of the joints of the worm are perpetually
dropping off as new joints are being produced by budding frqrp .thc
head and neck. It is the passage from the bowel of the cast-off joints
which, of course, forms the one distinetive symptom indicating the
prescuce of this parasite in the digestive system.

Development.—In order to understand the life history or carcer
of a tape worm, we must first bear in mind the rule apphcabl’e to
other parasites, namely, that these animals der}mnd two ““ hosts” for
their development. The first host which receives t;l_le young worms
docs not develop the perfect parasites. They require to be trans-
ferred to the body of the second *host,”
which must eat the flesh of the first in
order that the full life history may be
completed. We may naturally begin the
consideration of tape worm development
with the minute eggs which are contained
to the number of many thousands in cach
mature joint of the worm as it exists in
man. In this deseription we select the
common or pork tape worm (Fig. 55) as
P, <6 Tend. of Tave 0. illustrative of these prrasites’ life histories.

.n%‘x;(; :fxaxv?ng Igookgmi‘um&i; E&Oh Qgg 18 &bOﬂt t'he Tb"?t'h P&l’b Of an

Middloand Suckersat tho Bdge. inch in dismeter. 1f wo reflect upon the

) fact that each joint of the tape worm
contains many thousands of cggs and that a full-grown tape worm
numbers many hundreds of joints in its constitution, we may fecl
appalled when we consider the number of eggs to which a single
parasite may give origin, It is the fact that these eggs require to
puss through a complicated cycle of development which materially
lessens the chances of their development and in the course of whicn
by far the greater majority undoubtedly perish, which constitutes
nature’s mode of limiting their propagation.

The eggs in the case of the common tape worm escaping from the
body“of man are swallowed by a pig.  This animal represents the
first host.”  In the pig it will be understood the egg has no chance
of becoming amature tape worm.  The egg is a small body, and within
1% can be seen 4 little embryo possessing six horny hooks et its head
extremity. Swuﬂowe(.l by the pig, these embryos are liberated from
3}10 ;:Sig:, andt'%)lo?c tl;::xr way from the digestive system of the animal

up their abode in its muscles or flesh. Arrived in the
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muscles each embryo settles down and develops around jts hinder
part a bladder-like expansion. In this stage of its development the
young tapo worm is known as a scolex or eysticercus (Fig. 57),
whilst it has also been known as a cystic worm and as s bladder
worm. The average size of the bladder-like cyst is that of a small
ea ; occasionally, however, it may be of larger size. If the pig

appens to have received a large dose of tape worm eggs, the anima
becomes munch affected by the pussa%e of the embryos from the
digestive system to the muscles, "It exhibits symptoms of fever and
of general disturbance of its bodily functions.  These symptoms
cease when the embryos have settled down in its flesh. A pig
thus affected is said by the veterinary surgeon to be troubled with

¥1a, s7.—Cystle Worm. Fio. §8.~Measly " Fork shomag Young Forms
Head (4); Neck (3); and Bladder of Tapo Worn,
or Cyst (1 and a).

“measles,” and the flesh of such an animal is described as “measly
pork” (Fig. 58). It is this pork which forms the great source of
tapo worm infection by this species of worm in man. .
The Further History.—Let us now suppose that a portion
of measly pork in an imperfectly caoked state is eaten by man. This
cvent naturally forms the commencement of the second epoch or era
of the worm’s life history. Passed into the human stomach, the
immature tape worm gets 1id of its bladder-like expansion. The
already formed head and neck of the bladder of the worm (Fig. 57)
constitates the head and neck of the future tape worm. The head
attaches itself to the lining membrane of the bowel in man. Next
begins the process of budding from the neck forming the joints,
and it only requires time for the complete snd [{frfcct tape worm
to be thus produced. The period occupied in this process, on sb )
average, may be set down ab four months -
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“ vicious eycle” in this ease is therefore represented within the body
of one and the same animal

Amongst other tape worms which .are liable to ccenr in map is
the Tenta mediocanellata, otherwise known as the “beef
tape worm.” In sll probability this species represents
the most common parasite in Britain and Eurcpe. The
worm has as its first host the muscles of the ox, and
more rarely those of the sheep. In about sixty days after
infected meat has been eaten,-the mature joints sy be
discharged from man’s bowel. This tape worm is one of
the largest found in man, and may atsin a length of over
twenty feet. The head, like that of other tape worms,
possesses suckers wherewith it adheres to the lining mem-
brane of the bowel, but it has no hooklets, as is the case
with the common or pork worm (Fig. 56).

Another species of tape worm, but one not common in
Britain, is that known as the Botkriocephalus latus, other- yr, 5, _11oa
wise known as the Broad tape worm and as the Russian tape 525 3ok of
teorm(Fig.59),from the fact that while uncommon in Britain  Worm.
it is frequently found in Russia, Poland, Switzerland, and
sometimes in Ireland. It has also been found in Japan, Thisis the
largest tape worm infesting man. It may grow to a length of twenty-
five feet, its mature “joints” numbering over three
thousand, The joints in this species are wide, that is when
measnred from side to ide, but are short when compared
with the oblong joints of other tape worms. The head
of this species has neither hooks nor suckers, but is
deeply grooved on each side. The reason for the peculiar
geographical distribution of this worm is readily found
when we have regard to the mode of infection. It is
necessary, of course, for man to eat the first “host” in
which the worm passes the preliminary stages of its
existence. The broad worm is found to pass its earlier
stage in the body of fresh-water fish, of which the pike
is an example. As such fishes in a dry and uncooked
state are frequently eaten by inhabitants of the conntries
in which this tape worm occurs, infection is limited to
¥1a. 8a—Teniz such regions.

o s A Dangerous Tape Worm.—Whilst the presence
fer ot of any tape worm in the body undoubtedly gives rise to
symptoms of ill-health, at the same time the ailment

eannot be regarded as a rule s a dangerons one. The case i3, however,

very different when we come to consider the history of & special tape

.
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y of prevention that dogs should not be encouraged to lick the
or hands of their owners, inasmuch as they may in this way
7 parasites they have obtained from contact with ‘other and in-
dogs. It is a wise law which enacts that no dog may be kept
langhter-house, as through the observance of this rule risk of
ion can be largely avoided.
revention of Parasitic Infection.—With regard to the pre-
m of parasitic infection, there are four rules capable of being
7 put into practice, the cbservance of which undoubtedly pro-
man from infection by the parasites just deseribed. The first
nacts that all flesh meat should be thoroughly cooked, 1If meat
% at the boiling temperature for a certsin time until its sub~
' is permeated by the heat, the danger of infection contained in
eat' may be avoided. Hydatids are killed at a temperature of
R, It has already been noted that infection is most common in
ries where meat is eaten in a smoked or uncooked condition. A
dan has remarked that the habit of prescribing for various
ive allments raw meat has resulted in an increase of cases of
jon by the tape worms derived from uncooked beef and mutton.
second rule advises us to pay great attention to the purity of
ing 1ater. Whilst ordinary supplies such as those of towns and
may be regarded as thoroughly safe, water derived from wells,
3, and ponﬁs cannot be so regarded, inasmuch as many chances
of contamination by manure from the surroundings, such con-
ating substances being liable, as we have seen, to contain the
of parasites, 3Where any doubt exists regarding the purity of
-supply, the rule should be followed to use either a Berkefeld
or to boil the water thoroughly before use.  The third rule
ms the care with which all vegetables should be treated in the
r of cleanliness, and especially those vegetables which arc eaten
ked. 'The fourth and last mie concerns the health of our dogs.
log be noted to be passing worms of any kind he shonld be at
reated by the veterinary surgeon. .
he Cat.—In this connection it might be well toadd the in-
tion that fhe caf is an animal liable to suffer from diphtheria
0 be infected from man, whilst in turn the cat can convey the
e to the human subject. This fact has x.xlready been noted in
ction of this work dealing with diphtheria (vol. i). Any cab
iting symptoms of throat trouble with sneezing and running, at
»se, should be carefully isolated and kept apart ﬁ'c.:m associntior
human beings so as to deternine the necessity, in event of its
ing worse, of mercifully killing it 50 as to prevent the spread of
srrible ailment.

AT
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Treatment.—The treatment of round and thread

e already been described. For the treatment of tape worm
T different plan has to be practised. It is well to mention
- great number of cases fail to be speedily cured because
directions of the physician are not adhered to. In the st
it must be clearly understood that no case of tape wo
regarded as cured unless the minute head is brought a1
jownts. If the head and neck alone be left attached to
membrane of the bowel they will be capable, throngh the
budding already described, of giving origin to a new worm
many cases a patient from whose bowel has been dischar
feet of a worm and who imagines himself to be cured is

thoroughly disappointed when after an interval joints beg
be discharged.

Treatment of Tape Worm.—The remedy upon
reliance is placed for the cure of tape worm is the extract o
An authority lays great stress on the fact that disappointn
treatment of tape worm by this drug depends upon the .
being freshly prepared or on its not having been taken fro:
root stock of the fern. The mode of treating a case of
resolves itself into ensuring that the stomach and bov
empty as possible. To effect this end the patient is usua
to fast for a period of eight hours before taking the me
, other cases a dose of castor oil or of Epsom salts taken t

ER N before its administration may effect the same end. At b
N Iiguid extract of male fern is taken. The dose is a drachr
o S ninety minims in the case of a strong man may be taken v
EPL The extract should be given ina drachm dose, to which are

drachm of powdered gum arabic and one ounce of pepperr
Another formula consists of : Seventy-five minims of the lig
of male fern, one yolk of egg with a little chloroform water
syrup to make up a two ounce mixture. Presuming this do
administered at bedtime after an eight homs’ fast, in the
full dose of castor oil shoild be taken. A meal of mashed

R recommended to be taken in the forenoon. After this tre:
TSR worm will probably be expelled. Careful search should the

R to ascertain if the head and neck are present. If not, the :

[Py . R B B R . T . T s T

:
; _

g S
N 3
XN T

AN JB. i

N

A, St A g N ais Arn e v et s ma s

P T



i3
b

NTR

SEE

.

s
P

=
i

14

o
f=
1%
A
]

Vegetable Parasites 1

to this remedy is that it must be given in a fairly large dose and |
amount required is apt to induce serious irritation of the kidue
Kousso has also been prescribed, this substance being infused in b
ing water in a quantity of four drachms. The infusion is swallow
when it has become cold. The rhipd or bark of pomegranate taken
the form of a decoction is also effective. From one to two ounces
the decoction may be taken each hour after fasting until three do
have been swallowed.

It may be well to add that all tape worms or other parasites pa
ing from the bowel should be duly burned by way of avoiding a
distribution of the eggs and of thus preventing fresh infections.

VEGETABLE (SKIN) PARASITES «

Tinea Trycophytina, or Ringworm.~—This is a highly e
tagious disease, and produced by a vegetable parasite or fung
which infects the epidermal layer of the skin, and attacks the ha
Its characteristic appearance differs according as it appears on t
body (tinea circinaia), on the head (tinea tonsurans), or on the hai
parts of the face (tinea sycosis).

Ringworm of the Body.—This ailment begins as & sm
pimple or patch covered with scales, and if looked at carefully min
vesicles will be seen at the margin. As the patch grows at the mary
the centre becomes paler and less scaly, and eventually a red, slight
raised, scaly ring is formed, hence the name. There may be only o
patch or several, and sometimes contiguous rings run into one anoth
and form a scroll pattern over the affected area. The exposed parts
the body, such as the face, neck, and forearms, are the regions m
frequently affected ; and the disease may be contracted from some
the domestic animals, such as the horse, dog, and cat. Ringworm
sometimes mistaken for a certain variety of psoriasis or for eczems, ):
if o few of the seales be soaked for a few minutes in_a solution
caustic potash, and then placed under the microscope, the fungus w
be casily discovered. . ) .

Treatment,—Ringworm of the body is the easiest variety
cure, as there are very few hairs to be infected, and local applicatio
alone are needed. What these are to )ge will depend npon the age
the patient. In children, simply washing the parts thoronghly Wll!
soap and water, and applying an ointment compqsed of half'a drac!
of smmoniated mereury in an ounee of simple ointment, is as & 1t
sufficient. Tn older people, an ointment consisting of ﬁ:omlonq
three drachms of hyposulphite of sodium in an ounce of simple olz
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ment, should be firmly rubbed into the affected area nif
morning. Sulphur ointment or the ammoniated mereury ¢
may also be used ; whilst sometimes painting the ring with
tincture of iodine or with glacial acetic acid quickly effects a
Ringworm of the Head.—This is a chronic disease wh
run an indefinite course unless treated with perseverance a
gins as a small red scaly pimple, which spreads at the
very soon a rounded greyish pateh covered with fine
ed.” The hairs are soon affected, so that they lose the
ne brittle, and hreak off shorf, the end of the stump t
»d wneven appearance, many of the hairs fall out, so f
ted area is practically bald, with only a few stumps p
and there. Occasionally minute patches of the disease b
veral parts of the head simultaneously, and then are very
SCOVer,
[reatment.—This, to be efficient, must be systematic, a
vided into three lines : (1) To protect other members of the
he disease is highly contagious; (2) to localise the diseas
ted area, and prevent it spreading o other parts of the he
o attack the disease itself. The first indication is carried
iding the patient with his own brushes, combs, and towe.
1d, by washing the head frequently with some parasitici
saturated solution of boracic acid, or & 2 per cent. sol
dlic acid, and by cutting the hair very short. The t
ying a parasiticide to the affected area, and extractung ti
ing in it ; this latter can be easily done if broad-blade
:ps (epilation forceps) made for the purpose are used, a f
g taken out at a time. After each time that some of ¢
. been extracted some of the ointment should be well rul
1n any case this should be done twice a day. Any of the
yarasiticide preparations may be used : Boracic acid, twenty
hurie ether, one drachm ; rectified spirit, to one ounce. Th
1d be painted on with a brush night and morning, and is sui
ate skins, Or sulphur ointment, four drachms ; nitrate of:
nent, one drachm. These two are to be mixed together, a
drachm of pure carbolic acid is to be added; or one dr
olic acid may be added to an ounce of glycerine, or to an
le ointment, to form an ointment. In chronic cases Coster

isting of two drachms of iodine and one ounce of oil of pit
ainted on with o el and a i mcend Som e e %A
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begins as a small, red, scaly pimple, which spreads at its mar
setting up inflammation in the hair follicles and deeper layers of :
skin, so that a typical case shows a rounded, raised, hard, lum
patch of diseasc, which shows points of suppuration, and in which
hairs beecome Urittle, break off short, and fall out, or may be cas
extracted. Its usual site is below the jaw or at the back of the ne
It is sometimes difficult to distingnish between tinca sycosis and !
non-parasitic variety of the disease, which bas already Deen describ
The sensation of burning, however, is much more marked iu the latt
the hairs arc not primarily affected, and consequently do not beco
brittle, nor can they be easily extracted, und there is not the sa
amount of inflammatory thickening and lumpiness of the surf
which is so marked a characteristic of ringworm,

Treatment,—This consists in keeping the parts closely shav
in extracting all the hairs growing in the affected area, and in 1
carcful persistent application twice a day of a parasiticide, of wh
corrosive sublimate 1s the best and may be painted on as a lotion t
or three grains to the ounce of water, or a 1 per sent. solution
tincture of Benzoni, If an ointment is preferred, one comprising
drachm of hyposulphite of sodium in an ounce of stmple cintment ¢
be recommended. The Réntgen rays have proved cflicacious in so
cases, Whatever the form of treatment is, it must be persevered
for a considerable time,

Favus, or Honeycomb Ringworm, isa campamtiv:asl'y rare ¢
tagious disease due to a vegetable parasite, the dchorion Schinleir
and is characterised by the appearance on the sealp of separate,
confluent, circular, cup-shaped, yellow crusts, usually perforated
hairs. The disease begins as a general scaly inflammation, follow
very quickly by the formation of the characteristic crusts, which er
an odour like mice, and which when removed are found to be frial
crumbling away between the fingers; they consist almost entirely
the fungus. The hair becomes affected very eatly in the course
the disease, and falls out or breaks off short. .

Treatment.—Consists in removing the crusts by first softeni
them with poultices; careful extraction of the hairs, and the apf
cation ¢f a parasiticide, such as the corrosive sublimate lotion alrea
mentioned ; or sulphurous acid, or 2 sulphux: ointment containing &
drachms of sulphur to the ounce of simple ointment, twice a day.

Tinea Versicolor, or Chloasma, is a contagious disease due
the growth on the skin of a vegetable parasite, the Mfécrosporon furft
and is characteristic by the appearance on the trunk of bro“-u{
yellow, irregularly shaped patches, which are covered with fine bran
acales and are often itehy.
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Treatment consists in thoroughly washing the parts with soft
soap and water, and then rubbing in turpentine, or a solution of
hyposulphite of sodium a drachm to the ounce of water. As the
disease is contagious, it is well to examine all the members of the
family, and cure them all at the same time.

Impetigo.—A contagious variety of this disease is frequently met
with in children, and sometimes attacks adults. Some observers have
found a vegetable parasite closely resembling the #ycophyton as seen
in ringworm of the body, and to this they attribute the affection,
whilst others, equally careful, have failed to discover any parasite, so
that the question as to the parasitic nature of the disease remains an
open one. Impetigo resembles eczema, and, indeed, many cases of
pustular eczema, which may or may not be due to the presence of
pedicult, are wrongly termed impetigo. There are, however, a
certain number of cases characterised by the appearance, on the more
exposed parts of the body, but more especially on the face and hands,
of groups of vesicles the size of a split pea, unaccompanied by itching.
These vesicles soon become pustular, and eventually bright yellow
scabs form, which are raised above the surface of the skin, and are
surrounded by a ring of inflammation, When the scabs dry and fall
off a red mark remains, which gradually fades away. The contents
of the vesicles are ewiremely tnfective, so that the disease not only
spreads from one part of the body to another, but may attack all the
members of a family, and, indeed, one case may infect a whole street
or school, the disease usually occurring in epidemics. Impetigo may
be distinguished from pustular eczema by the absence of itching and -
by the bright yellow scabs.

The treatment consists first in softening and removing the scabs
by the use of poultices or washing with hot water, after which an
ointment consisting of ten grains of ammoniated mercury in an
ounce of lard is to be applied. Attention must be paid to personal
cleanliness, and to the general health.

Exgesswe Itching, or Pruritus, is often due to other causes
than s.km troubles. I.t characterises some kidney-troubles, one very
annoying form affecting the genitals of women. The treatment
resolves itself into the discovery of the special cause. A lotion
made by adding a little liquor carbonis detergens to tepid water

often acts admirably. The glycerine of borax is also a useful remedy
for outward application.
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The Anatomy of the Eye 1

SECTION VII

THE ANATOMY AND PHYSIOLOGY OF THE EYE

BY way of introduction to the consideration of diseases of the eyes,
and following out the rale adopted in this work of giving an account
of the nataral structure of organs and parts before p‘;oceediho to
consider their diseases, we may now proceed, in accordance with
this plan, to discuss the anatomy and physiology of our organs of
vision. The eI);e is situated in a special cavity of the skull known
s the orbit (Fig. 63, 2). The

composition of this eye-ecavity
has ‘already been referred to in
connection with the deseription
of the bones of the skull, In
this cavity the eye reposes on
a delicate cushion composed of
fat (Fig. 62, Q). It is this
bedding which, in a fashion,
renders the eye less likely to
sustain shock, whilst the over-
banging part of the orbit also

i i T 3B, A : 3 C,
tends to its further protection 4, Erpet G B, Ao Homorts &
from injury. When through Procedees'; H, Selerot: :'ch;;;l,w(h;g
old age, or it may be throngh R R ol B, Ereamustons P aod 0, Lyer
disease, the amount, of fat in the tid Muscles ; Q, Orbital Fat.
bed of the eye is diminished, we

then obtain the sunken appearance of the eye chareteristic of both
of these states. Fach eye is further protected by its eyelids, which
are folds of skin lined with mucous membrane similar to the membrane
which lines other cavities and regions of the body. Towards the
inner surface of each lid we find a line of small glands developed.
Each gland opens on the edge of the lid. These are called Mebomian
glands. They supply a secretion which serves to keep the edgesé of
the eyelids moist where they come in contact. What is terme: d:
Meilomian Cyst consists of a distension of one of these little glan
by its own secretion, its outlet baving, by some means, Ebec]qxdne
blocked. They will be referred to laler as Cysts of the Eyel lbi
The eyelashes are situated on the edges of the lids. I‘f’é notv::t K
of these hairs that they are susceptible of extremely quic Mgro
AP~ - (
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Treatment consists in thoroughly washing the parts with soft
soap and water, and then rubbing in turpentine, or a solution of
hyposulphite of sodium a drachm to the ounce of water. As the
disease is contagious, it is well to examine all the members of the
family, and cure them all at the same time.

Impetigo.—A contagious variety of this disease is frequently meb
with in children, and sometimes attacks adults. Some observers have
found a vegetable parasite closely resembling the trycoplyton as seen
in ringworm of the body, and to this they attribute the affection,
whilst others, equally careful, have failed to discover any parasite, so
that the question as to the parasitic nature of the disease remains an
open one. Impetigo resembles eczema; and, indeed, many cases of
pustular eczema, which may or may not be due to the presence of
pedicult, are wrongly termed impetigo. There are, however, a
certain number of cases characterised by the appearance, on the more
exposed parts of the body, but more especially on the face and hands,
of groups of vesicles the size of a split pea, unaccompanied by itching.
These vesicles soon become pustular, and eventually bright yellow
scabs form, which are raised above the surface of the skin, and are
surrounded by a ring of inflammation, ‘When the scabs dry and fall
off a red mark remains, which gradually fades away., The contents
of the vesicles are exiremely infective, so that the disease not only
spreads from one part of the body to another, but may attack all the
members of a family, and, indeed, one case may infect a whole street
or school, the disease usually occurring in epidemics. Impetigo may
be distinguished from pustular eczema by the absence of itching and
by the bright yellow scabs.

The treatment consists first in softening and removing the scabs
by the use of poultices or washing with hot water, after which an
omtment consisting of ten grains of ammoniated mercury in an
ounce_of lard is to be applied. Attention must be paid to personal
cleanliness, and to the general health.

Excessive Itching, or Pruritus, is often due to other causes
than skin troubles. It characterises some kidney-troubles, one very
annoying form affecting the genitals of women. The treatment
resolves 1tse1f. into ‘ghe discovery of the special cause, A lotion
made by adding a little liquor carbonis detergens to tepid water

often acts admirably. The glycerine of borax is also a useful remedy
for outward application.
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SECTION VII
THE ANATOMY AND PHYSIOLOGY OF THE EVE

By way of introduction to the consideration of discases of the cyes,
and following out the rule adopted in this work of giving an account
of the netoral structure of organs and parts before proceeding to
consider their diseases, we may now proceed, in accordance with
this plan, to discuss the anatomy and physiology of our organs of
vision. The eye is situated in a special cavity of the skull known
o3 the orbit (Fig. 63, 2). The
composition of this eye-cavity
has already been referred to in
connection with the description
of the bones of the skall, In
this cavity the eye reposes on
& delicate cushion composed of .
fat (Fig. 62, Q). It is this
bedding which, in a fashion,
renders the eye less likely to
sustain shock, whilst the over-
hanging part of the orbit also Fig. 62.—Section of the Ege.

i i ent Cornea; B, Aqueous Humour ; C,
s fo s s protetion i e D
old age, or it may be through o
disease, the amount of fat in the EE
bed of the cye is diminished, we
then obtain the sunken appearance of the eye characteristic of both
of these states. Each eye is further protectedmbﬁv its eyelids, which
are folds of skin lined with mucous membrane similar to the membrane
which lines other cavities and regions of the body. Towards the
inner surface of each lid we find a line of small glands developed.
Each gland opens on the edge of the lid. These are called Mesbomian
glands. They supply a secretion which serves to keep the edges of
the eyelids moist where they come in contact. What is termed a
Metbomian Cyst consists of & distension of one of these little glands
by its own sceretion, its outlet having, by some means, become
blocked. They will be referred to later as Cysts of the Eyelids.
The eyelashes are situated on the edges of the lids. It is potable
of these hairs that they are susceptible of extremely quick growth

MILP.—II. Y
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and when an eyelash is lost the kaér follicle or sac is capable of soon
reproducing a new hair. .

The Conjunctiva and Tear Glands.—The special name
given to the membrane lining the lids is the conjunctiva. This is
really a continuation of the skin of the body, and, after being dis-
tributed to the inner surface of the lid, it is reflected over the eyeball.
In the case of an ordinary inflammation of the eye, as will be here-
after explained, the blood-vessels of the conjunctiva become much
engorged. In such a case the inflammation is naturally called con-
junctivitts,  Connected with the eyes, as
accessory parts, we find the tear glands.
Bach lachrymal gland, as the tear gland is
called, is placed to the outside of the eye-
ball, and lies practically in the upper and
outer corner of the orbit (Fig. 63, 3). This
gland secretes, or manufactures, the tears
from the blood which is supplied to it. The
tears largely consist of water and certain
minerals, of which salt is probably the chief.
Hence the poetic phrase, ¢ Salt, salt tears,” is
applicable enough as a scientific description
of this fluid. The tears are poured out upon
the surface of the eyeball from small ducts
opening on the inner side of the upper eyelid.

Fia. 63.—~The Tear Glands,

1 Outlinoof the Globe of the Eyo; ryai s . 4
2, the Orbit; 3, Lachrymal L0is fluid flows over the eyeball, and is

Gland ; 4, tho Caruncle; s il 3
Tuborclo and Superier 1ach. Primarily intended for the purpose of keep-

Tl ot o fachoymal ing the eyeball moist and clean, and also of
§ac; '8, Canal or Duct to Washing off the surface any irritating particles

Nowal Bt aobera8 o which may gain access thereto. Near the
ing of Nase. inner angle of the eye we find two small
openings, each leading to a canal (5). These

canals are found to pass between the eye-cavity and the bridge of
the nose. Here we find & small lachrymal sac or bag-like struc-
ture (7), which receives the waste fluid. The tears finally pass
into a tube called the nasal duct (8), which leads directly into
the nostril, so that the nostrils constitute, as it were, the drain-
age canals of the eyes. In certain eye troubles, to be afterwards
described, the nasal duct is liable to be blocked up, causing an
overflow of the tears from the eyes themselves. When we cry and
when the tears roll down the cheeks, we see the results of mental
emotion producing an increased flow of the contents of the tear

glands, so that the nasal duct, for the & ine. i 3
off the excess. ’ e time being, is unable to carry
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The Eyeball—The eyeball and its contents may be best de-
seribed if we look at a section of the organ to start with (Fig. 62).
The whole structure of the eye may very well be vompared to s
photographer’s camera. In both we find an apparatus for receiving
and condensing or converging the waves of light, which, procceding
from objects, enable us to see them. In both we find means for
focussing the apparatus, 5o as to adapt them for purposes of receiving
images situated at varying distances. In both we discover a sensitive
plate or apparatus upon which the images are received, whilst in both
we find means for excluding vagrant or wandering, or at least un-
necessary, light waves, This likeness to the photographer’s camera
has struck all physiologists, and we shall be able in detail to note
more fully how the resemblance in question is carried out. The eye-
ball may be described to be a hollow globe or chamber, containing in
its interior certain definite structures. In the firs instance, we find
that its shape is due to the fact that the outermost coat (sclerotic)
(Fig. 62, H) is of dense stracture, and thus gives the eyeball its shape.
This coat or layer is denser or thicker at its hinder part than in its
front portion. In colour this sclerotic coat is white ; hence, when we
talk familiarly of the “white of the eye” we mean to indicate this
particular layer. In the front of the eye the sclerotic becomes trans-

arent, and presents us with what we may eall a cirenlar window
known as the cornea (A). Popularly the cornea is known as
the “sight” of the eye. Whilst the sclerotic possesses both blood-
v.‘vessels and nerves, the cornea wants the former, but contains an abun.
e T L v e :

At

i [

ture, secing that it contains a large amount of living matter or profo-
plasm. Physiologists therefore incline to the belief that this particular
constitution of the cornea makes up for the want of blobd-vessels, in
that it maintains its living and highly characteristic appearance not so
much jn virtue of blood supply, but because it itself contains living
material. The conjunctiva, continuous with d, Fig. 64, which we have
seen to cover this sclerotic coat, is only very loosely attached to it,
but becomes altered in appearance when if is continued over the
cornea itself, losing all its blood-vessels, and blending intimately with
the underlying corneal tissue. The second coat of the eyeball and
that lying inside the sclerotic coat is known as the ckoroid layer
(Fig. 62, I{; The choroid represents the dark coat of the eyeball, this
character being given to it by the numerous cells containing black
colouring matter with which it is supplied. In addition, this latter
coat is well supplied with blood-vessels adanted for the nourishment of
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the adjacent parts. In front the choroid coat ends elose to the point
where the sclerotic coat, as already described, merges into the cornea.
Here we find a number of processes known as ciliary processes (F,
Fig. 62). These possess a distinct relation to certain other structures
included in the eyeball, and perform certain important duties in
connection with the eye’s work. :

The Iris and Eye-humours.—In the front of the eyeball
we find other parts which require to be duly noted. In the
first place comes the #74s (D), which may be described as a kind of
curtain. It is the coloured part of the eye, and, as we look at it,
we see that the particular colour of an individual's eyes is thus
explained. In the centre of the iris is a hole known as the pupil
(C). To the ordinary eye this appears as a round black spot. In
reality, through the pupil we are looking into the interior of the
eyeball. Immediately in front of the lens we find a space which
we may call the anterior compartment of the eye (B). This
chamber is filled with a fluid called the aqueous Zumour, a term
opplied to it from the fact that it largely consists of water and
1oinerals. Behind the lens is a larger chamber which we may call
the posterior compartment (L) of the eye. This is completely
sccupied by a jelly-like substance known as the witreous humour.
It does not appear to exercise any important function as regards
sight, but may be regarded as a structure which, practically filling
the greater part of the eyeball, enables it to maintain its character-
istic shape.

. The Pupil's Movements.—The 7ris has been described as a
kind of curtain with a hole (the pupil) in the middle of it. This
curtaln possesses certain remarkable powers of contraction, due to
the fact that it contains muscular fibres of an involuntary nature.
There are in reality two sets of these fibres, the outer sef running
round the edge of the pupil, whilst the other set may be said to
resemble somewhat the arrangement of the spokes of a wheel. It is
through the contraction of these museular fibres that the pupil is
cnlqrgfad. to allow more light to enter the eye, or contracted so as to
avoid injury of the eye through too great an amount of light being
present.  We can readily notice these movements of the pupil if we
cause a person to stand in front of a bright light. The pupil is then
seen to _be contracted. If now we shade the eye with our hand the
pupil will be seen to expand. These changes are much more charac-
;cl-izlsctlcn!ly seen in a%}n animalhlike the cat. Animals accustomed, as

arnivorous creaturcs, to hun ight, gener. is-
tensible pupils than other creatufei).y night, generally have more dis

The Lens (E)—Lying immediately behind the pupil of the
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eye we come upon another structure called the crystalline lens
This structure has been compared to an ordinary magnifying glass. In
shape it is convex, or bulges out on each face or aspect, the convexity
being less in front than behind. This is a clear and transparent
structure, destitute of all colour, and of a crystal-like appearance. As
the years of life pass on, however, the lens tends to become of some-
what denser consistence, and acquires 8 yellowish tint. In this con-
dition vision is not necessarily interfered with, but if, as sometimes
happens, particalatly in old persons, the lens becomes opaque, instead
of presenting us with a clear glass appearance, and shows a structure
resembling that of ground glass, we then say that the individual ex-
hibiting this peculiarity suffers from cataract. This subject will be
referred to in Connection with diseases of the eye. It may only here
be mentioned that an operation can be successfnlly undertaken for the
cure of this disease. The opaque
fens is removed from the eye, and
in such a case it is filled by watery
fluid, which itself not being sufti-
cient for direct vision, is made
available by the use of appropriate
slasses.

° The Accommodation ©Of  ru 6 —ho Accommodation of the Eye.
the Eye.—As will be understood a, Lens, with front adranced for pear sight; &
frfomhthc description of the parts {)‘u“,:,'i‘,',f,‘;"‘," Gy Ml Gt
of the eve ah-ead noted' the Layer, (The Iris ia the l‘;ﬂs on mch_ #ida of
cryst:\lliney lens lies ii closerelation  eftame k) & Supensery Ligament
to the iris in front, and to the

vitrcous humour behind. The lens is an extremely .mportant struce
ture in respect of the fact that to alterations in its shape are due the
wonderful power we possess of focussing the eye for different distances.
Thus, in a moment, from reading 2 book at a distance of say twelve or
fourteen inches from the eye, we are enabled to focus our gaze upon
say a church clock half a mile away. This focussing, which in the
case of a telescope or opera-glass requires a onsiderable amount of
trouble, is accomplished in our eyes instantaneously and involuntarily.
The part played by the crystalline lens can be readily understood.
It may be described as being contained within a kind of sac, known
as the suspensory ligament (Fig. 64, g). It is due to the action of this
suspensory ligament that the alteration in the shape of the Icns enables
us to focus the eyc, as has been described. The ligament is attached
to the ciliary process (c) already described in connection with
the choroid coat of the eye. In the natural condition of matters the
Tens is kept somewhat flattened by the tension or pull exerted by the
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ligament.  Close by, and surrounding tl}e point of union of the
cornea, the ciliary processes, and the 01101301d layer, we find a number
of muscular fibres of involuntary kind which are known collectively as
the ciliary muscle (¢). If we now suppose this muscle to contract, it
tends to advance or to pull forward the suspensory licament. The
result of this action is that the pressure on the lens is decreased, and
being of an clastic nature it at once bulges outwards, or, in other
words, becomes more convex than before. 'The manner in which these
actions accommodate the cye for sight at varying distances may now
be understood. If we arc looking at an object near at hand the
ciliary muscle comes into action. As a result the lems bulges for-
wards, or, as has been described, becomes more convew {@). The
waves of light are more refracted, and the image of the near
object is thus duly formed in the eye. If, however, we look at a
distant objeet the reverse procedure takes place. The ciliary musele
ceases its action, whilst that of the suspensory ligament comes into
play. The result is that the lens becomes more flattened and the eye
1s adapted for regarding a morc distant object (b). We thus see
that wlhcn we regard any such object, the accommodating powers of
the cyo are not brought into play, the front surface of the lens being
kept 1n its flattened position by the action of its capsule and of the
suspensory ligament. Looking, as has been described, at a near object,
the ciliary muscle comes into play, diminishes the tension of the liga-
ment, and causes therefore the lens to become more convex. In the
ease of the photographer’s camera, as has been well remarked, it is
adapted to varying distances by moving the sensitive plate back-
wards and forwards, whereas in the case of the eye the sensitive
plate, to be presently described, remains in the same position, and the
adaptation is carried out by the change in the shape of the lens itself.

The Retina.—Another structure of extreme importance remains
to be deseribed in conncetion with the eye, Thisstructure corresponds
1o the sensitive plate of the photographer’s camera, It is known as
the retina (Fig. 62, K). It consists practically of an expansion of
the optic nerve %M) of the eye, or that which conveys the im-
pressions received by the eye backwards to the brain. The reting
pmcttpally lines the eycball on its inner surface, and rests on the
gkorozd cont (I). In front it comes in contact with the witreous
,iulzgzom' a}rendy deseribed.  This membrane is naturally of very
delicate structure.  As a rule it can be stripped off from the ad-
jacent parts, but exhibits one point of attachment where it joins
the optic nerve. This optic nerve enters the eycball not quite at

the middle of the back-surface, beine jnelined i ¢
the inner side, or that of the nc;se. ch o vory slightly towards
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The Elements of the Retina—1t is not necessary here to enter
into extreme detail as to the mictoscopical structure of this wonderful
Iayer. Amongst the elements of the retina, however, may pe men-
tioned two sets of bodies known as rods and cones.  Physiologists
regard those rods and cores (Fig. 63, a) as the essential terminals, 1f we
1may =0 term it, of the rervous elements of the eye.
The particular condition known 2s colour Blindness,
which consists of an inability to distinguish certain
colours, appears to arise from a deficiency in the
development of the rods and cones. For such a
condition of conrse there is no cure. If is necessary
also to observe that as regards the retina we find
opposite the centre of the pupil of the eye a spob
of yellowish colour of somewhat oval form, This is
kméwn as the macula tutea, or yellow spot.  In the
centre of this spot there is a central bollow or
depression, known as the fovea centralis. Here the
reting is of an extremely fine nature. It would
appear that it is not sensitive to an eqnal degree in
all its parts to the light waves on the reception of
which our vision depends. In the yellow spot,
therefore, the sensitiveness is probably most highly
developed, and we may conclude that objects can
be most distinetly perceived when the light waves
pgoceeding from tl}:em fall directly on this pafrt of
the retina. At the yellow spot the cones of the
reting ate specially d;'elopeip ==y

The “Blind Spot.”—At the spot where the Fo, és—~The Rots snd
optic nerve expands to form the retina we find a | Goor oy e,
point at which the eye seems to be totally non- “pcternal . Graalss
seusitive to the influence of light. This spot is fu fayers o Totems
known as the blind spat. . It would sppear that §omai e ¢
light waves have no effect in stimulating it in any Lirge Ners &
way. Here the Tods and cones of the Tetina are Nawe °° O OFW
absent, this latter fact tending to show the difference
bytwcen the. blind spot and other sensitive areas of the reti a. A
simple experiment may be queded by way of demoustrating the exist-
ence of this blind spof. If we close the left eye, holding out the arms
to the front, doubling the fingers but keeping the thumbs in contact
with each other and npright, and then look steadily in a good light ot
:)};e left thumb with the right eye, we may note a peculiar feature when
bee right arm is slowly moved outwards. Thus, if this experiment

properly performed, when the thumbs are separated for a distznee
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of avout six inches the right thumb cannot be seen. If, however, it
be moved further away it again comes into view, or when brought
back and placed in contact with the other thumb, Here we see that
ab a certain distance all the rays of light from the thumb fall on the
blind spot of the retina, and thus produce no sensation on the sight;
whilst an alteration of the position of the thumb, bringing the light
waves to other parts of the retina, restores the power of vi_smn. ’.l‘he
same experiment may be performed in another way by taking a piece
of cardboard three or four inches long, and by making a small cross
at one end and a much larger cross at the other. If this piece of .
cardboard be held before the eyes and the left eye shut, whilst the
right eye is closely fixed on the small cross, the larger cross will
disappear according as we move the board to or from the eye.

Eye Movements.—The movements of the eyes are carried out
by means of six small muscles (Fig. 62, R and N show two of the
six), the eyes being capable not merely of being moved from side
to side, but of being rolled in the socket in various directions.
Squinting, as will be hereafter shown, is due to the fact that a
divergence of action exists between the muscles of the two eyes. It
has already been noted that all our sensations of sight are due to
the fact that light waves given off by the objects we see pass into
the interior of the eye and are condensed or concentrated by pass-
ing through the various structures of the eye. They are finally
arrested on the reting as the eye’s sensitive plate as the part on
which the images of things seen are formed. The transmission of
these images from the retina to the brain, where further modifica-
tions must take place, resulting in the last act of all, namely, the
appreciation or consciousness of all we .see, leads us into fields of
speculation regarding brain work to which further reference cannof
be made here.

How we See.—It is curious to note that the images of things
seen are found to be received in an upside-down fashion by the retina,
and that, notwithstanding this, we have the consciousness of perceiv-
ing objects in their natural position. An eminent authority on the
eye ramarks on this point that “much ingenuity has been expended
8t va1 ous times in endeavours to explain how it is that inverted images
upon the retina produce the erect condition of the objects which the
Images represent. The most probable of these explanations is that
the nerve elements of the perceptive layer of the retina, which consist
?é: rt%ds or %oxies, being in their long axes directed towards the centre

e cyehall, naturally refer the impressions which are made upon
each of them to the direction from which the light proceeds. Thus
the cones of the upper portion of the retina, being directed downwards,
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scing the T3YS of light from below, naturally refer or trace
etc:‘ Zbr;;cm ab aylower evel than the eyes .w_hdc those oi'ﬁ‘xlc
- portion, being directed upwards an Teceiving rays of lig t
'ﬁi, patarally refer oF trace them to objects above the level
e eye. In fbis W27 3 can readily be updcrstood that the 1n-
o of the retinat image may be self-correcting when it1s regarde

" comree of the sensory impressions which are commun_lcatcd to
brain?  Another authority, dealing with the same guestion, asks:
by Is it that objects do 10 appear to S to be upside d'own'!
5 is exsily anderstood when ¢ remember that the sensation of

at these portions of the retina are reversed 1 ?osition to the
s of the object does not matter 8t gll any more than does it
stter when one's photograph arrives home from the photographer
at 15 weS the wrong way in the photographer' s camera.  One puts it
e richt way in the photograph albom” It has also been well re-
carked that the sense f touch must, have exerted 8 very considerable
rfigence in the education of the brain towards the proper appreciation
f the position of external objects, If for example We with to touch
ey part of a0 object outside s, the jmage of which exists on the lower
portion of the retin3, we naturally raise the hand, or if we wish to
toach any object or part of an object, the impression of which is re-
ceived on the Tight side, the right hand must be passed to the left side,
end gp: im‘/}
ingle Eio:}.—Yeb another point of interest in connection with
t{lﬂ;ﬁe is that which Teads us to consider the question why we have
e a\&mglll while we have two eyes. Lhere is no doubt whatever
et e u'ixt it; ﬁagefls produced of each object eeen, one image on each
iion, ed o p:;le o:edanheasy matter to flisturb this singleness of
T et ot uce donble vision. The simplest experirent of this
casea doubl?: igare:z‘:fg :I.l‘lx Zﬁ}'e‘éa‘“ “CSI‘ th:iiil!‘l«cr to ane gide, o which
vo 4 ect looked ab Vi

:‘;E“m:g‘e that when the“two barrels of & b'moi‘ti:; g\\a;ryurlz uact}:ign
y and perfectly we gain a clear siaht of the object Jooked ntg,

whilzt ioht i Sty i e

S eg{':; awﬂsixchga irregularity in the movement of the two barrels

it i oy vie ;;: luce blorring of the vision, so we may assume that

bty o n ; dein image of any object is received or falls npon 2n

Dorsos WhrreSpoo pou %part in each retina is single vision possible. T

B eoiae roubled with squint, it might be assumed that, m\-inn
alar action of the one eyeball as compaied with that of th%

other, donble vision would be apparent. This would be the case but
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for the fact that persons troubled with a squint practically look at
objects with the straight eye, and learn to neglect the image formed
on the squinting eye. This misuse of the eye 1s caused .by the dliﬁcplty
of focussing with both eyes, when there is irregularity of the sight
(astigmatism) or long sight (hypermetropia). At the very earliest
signs of squint a child or infant should be taken to an ophthalmic
surgeon, and the necessary glasses must be worn constantly, or the
child will lose the power of seeing with that eye.

Subjective Sight.—What have been termed subjective sensations
of sight are those which appear to procecd from some irritation or
other of the eyes themselves. Thus what are popularly known
as “sceing sparks,” or flashes of light, produced through some irrita-
tion of the eyeball, as when it receives a blow, have no real or outward
existence, and are due to the irritation in question. These bright
sparks are called phosphenes. Another example of such internal dis-
turbance, giving rise to curious sensations, are what are called musce
volitantes. These are popularly deseribed as “floating specks” before the
eyes. They appear to be produced by certain minute particles, pro-
bably contained in the humours of the eye; whilst in certain liver
troubles, for example, and also in that variety of headache termed
migraine, curious figures may appear, this again being due to some
internal irritation of the organs of vision. Furthermore, if we suppose
that such irritation proceeds directly from the brain, we may reach a
state of matters in which the person may actually conceive that he
sees objects or figures outside of him which have no real or active
existence at all. A pepular explanation of ghost-seeing is that which
refers the production of the spectral figures to an irritation of the
brain, whereby there is projected from the brain outwardly upon the
retina of the eye images or memories, it may be,. of things or objects
once seen, An individual affected thus, is said to suffer from halluci-
nations. These latter are common in sane persons, and are
ztxlso seen In the case of the drunkard when attacked with delirium

remens.

About Colour.—In relation to the exercise of the sense of sight,
a few words in conclusion may be permissible regarding the relation of
colour to the eye. Ordinary light, as most readers may be aware, is
really composed of several different kinds of rays. These rays are red,
yellpw, green, blue, indigo, orange, and violet, The reason why any
bodies appear to us coloured is owing to the fact that certain light rays
are allowed to proceed through them, whilst others are intercepted by
them. Thus if we speak of red glass, the sensation in virtue of which
we term the glass red is due to the fact that the glass allows only
red rays to reach the eye, the others being intercepted. In the same
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way, if sny body or object intercepts all qthcr}m}'s g;?t encﬂ‘_‘; a-fi
cortatn of the red rays, it will appear orange-eo Ou'\ned et
is also found that blends of certain }xght Tays, o comd gremars
lcjﬂ::)urs will give  sensation of white, Thus orngd and blee will

roduce whits, as also will green and purple, and yellow wdﬂ’:?,ﬁ?
léluc. low tho colour is perceived by the eye1z 2 somc\vh:}t exz:’v.; t
matter to explain ; bat the theary haa heen very fully worked out by
certain physiologists. - Assaming that there are three fupdamental
colpnrs—red, green, and violet, and that these produce the impression
of white, they presume that there are three sets of nerve fibres In
the eye, each capable of Tesponding to one of the colours in guesticn.
Tt is supposed that when all three fibres are equally stimmlated, sen-
sation of white is perceived, whilst a sensation of red will arise from
the excessive stimulation of the fibres sensitive to that colour, the
other fibres not responding to the stimulation in guestion,

Another interesting point connected with the functions of the eye,
and with the manner in which colonr perception is earried out, is
that called afler-images. A familiar illusteation of this phenomena
is found, for example, when, sfter gazing av objects in a bright light,
we seem to retain the impression or picture of the things seen after
our eyes ore turned away from them, or when the eyes are closed.
Sometimes these images nppear in their natura) colours and tints, in
which ease they are colled positive after-images. On the other hand,
We may experience the sensation of negative after-images when the
Yight and shade are reversed, as for example when a window ap
dark and dark objects white. This Istter sesnlt is brought abont
appatently through gazing at the objeet for a longer period than that
which results in the production of the positive images.

DISEASES OF THE EYES

The cye is such an important o impat
) ¢ i5 81 r g4, and the loss or impairme
of its fanctios is of such serjous conseq,nencc to the individia] tbﬁ:
g ie} giscnml'to know something of the common diseases to which v
thc? nfa,y t‘imtrr :;;?55' is!ylmz]t:‘oxns, how thmgy may be avoided, and hovw
wien they oceur, This Section is not ;
to enable any one to treat for hi i et of pocnded
y mself the serious diseases of
such as, for Tnstance, 1ri15s {infl i i) bt T
e , iritis {inf ammahon'of‘ the iris), bat is Written
sy gcon 17 8 mple deseitin of e 711
tbatfhc may . R ! o
o ey L P v G
requentl; ++ & uisie wnnoyance and discomfors, The
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general lines upon which the more serious eye affections are here
treated may be briefly stated, partly as a matter of scientific interest,
and partly with the 1dea that if this work should be in the possession
of any one stationed miles away from a doctor, and yet having a
medicine chest, he may be able to mitigate suffering, or even save
the sight of an eye. Diseases which require the use of the oph-
thalmoscope (an instrument for looking right into the eye), such
as inflammation of the retina, will be only briefly mentioned, as
their detection requires much technical skill and practice.

Injuries to the Eye.—On account of the excellent protee-
tion afforded by its socket (Fig. 63, 2), the eye usually escapes
injury from blows with things such as cricket balls, and nothing
further than a “black eye” follows. It may, however, be burst by
such an accident, or the retina may get displaced by the concussion ;
therefore after any very serious blow it is advisable to consult a
doctor. The best immediate treatment is to apply a compress of
lint dipped into pure cold water to the eye, and secure it in position
by a handkerchief or bandage.

Black Eye.—When the soft tissues about the orbit are forcibly
struck, the small capillaries (or minute blood-vessels) are injured,
and allow the blood to diffuse into the loose tissue under the skin.
The colour of the skin is due to the alteration that takes place in
this blood before it is reabsorbed. It used to be a common remedy
to apply a piece of raw beef, and firmly bind it to the injured eye.
If this was done immediately after the accident it did good in
limiting to some extent the amount of blood diffused into the tissues,
by the mechanical effect of the cold and pressure. 'We do not apply raw
beef, but we carry out the same idea in a more cleanly way. We fold
some lint up into a pad of several thicknesses, wring it thoroughly
out in cold water, and firmly bandage this on. After a “Dblack eye”
has once formed the cure must be patiently left to nature.

Small Bedies in the Eye, such as particles of coal dust, should
be removed at once, as they cause great discomfort if allowed to
remain. A great many devices exist for this purpose, such as taking
a pinch of snuff, but none are so good as removal by manipulation.
When you see any one with one of these little bodies in the eye,
first of all look at the cornea or “sight” of the eye (Fig. 62, A) to see
if it is there, then pull down the lower lid and afterwards turn up the
upper lid. This latter can be very easily done, thus: Seat the patient
in a chair, stand at the back of him, and take the lashes of the lid
firmly between your thumb and finger of one hand. With the other
hand lay a small instrument (a match will do) along the lid, tell
the patient to look down and gently draw up the lashes, while you
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press down the upper part of the lid with the match, In this vay
the upper eyelid will be everted or turned upwards, so as to disclosa
its under surface. Having done thisand found the offending particle,
you can remove it with the edge of a moistened handkerchief If
much irritation is complained of afterwards, bathe the eye with a
little warm water, or dprop into it s few drops of this solution of
cocaine hydrochlorate :~Cocaine hydrochlorate, four grains; distilled
water, one ounce.

Scratches of the “Sight" (the “watch-glass™ of the eye)
usually cause mwuch pain, The treatment consists in bathing the eye
with warm water, shading it, and using the cocaine drops. If not

uickly bettered, see a doctor, as atropine drops will be needed, and
these should only be used when ordered by the doctor.

Lime in the Eye.—Wash out with weak vinegar and water
(not plain water), or sugar and water. In factories where this acei-
dent, and burns of the eye from * flushes” are frequent, a great deal of
unnecessary pain might be saved if a mixture of castor oil and cocaine
(cight grains of the cacaiae (the alkaloid) to the ounce of castor oil)
was kept bandy and a little put into the eye before going to the doctor.

Small pieces of metal oceasionally go right into_the substance of
the eye-ball, especially where men have to work st lathes. No time
must then be lost in seeing an eye surgeon, who, if the substance is
iron or steel, may be able to extract it with an electro-magnet. 1f
allowed to remain for any length of time, destruction of the eye-ball
is almost sure to follow. X

The number of eyes that are lost by small picces of metal penc-
trating them, snd the amount of reduction of visual power that is
occasioned by constantly getting small foreign bodfes, such as emery
(z0 largely ased nawadays on to the sight, has led many ophthalmic
surgeons of experionce to suggest that persons following occupations
which render them linble to these accidents should wear protc'ctlvc
glasses.  Were this done, the toll of eyes blinded every year would
be markedly diminished. A good glass would entirely prevent the
smery from gotting on to the “sight” and would stop 99 per cent,
»f all little missiles that fly up into theeye. OF course, if tlxlmzm isa
boiler-maker say, and a piece of a rivet flies Into his ey 0}- tt e case ‘:
serious, for no glass would save him from injury ; but what we ]‘[‘i“g
to emphasise is that the great majority of such accldcnt}? wou t se
obviated by the use of plane ﬁiasie& Thenzlgg;:rl:notfhé;;tiﬁ?e' ;0111];1“2

e sigh have no weight, because e A
bomt o s oo 1y s ud el Iy e i
comfortably and securely. The danger of ¢ e simrlo procaution.
tesimal, and should not deter any from using thi ple p
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Before leaving the subject of injuries, just one word may be said
about what is known as sympathetic inflammation. When one eye
is 5o seriously injured that severe inflammation occurs in it, there is
areat danger of the other eye becoming affected, in sympathy, as it
were. This terrible complication may oceur within a few wecks to
six months, or more, after the accident, and often total blindness is
the result. To avoid this, the only way is not to wait too long before
removing the eyc that is injured ; and to know what eye to attempb
to save, or when to execise it, requires the skill and experience of a
specialist.  This operation is often objected to by the patient if he
can see anything at all with the injured eye; bus if he refuse treat~
ment, valuable time may be lost. It is much wiser to take the
advice, which at least will insure to him good vision in one eye, than
run the risk of losing both.

Glass Eyes are usually put in about one month after the eye is
removed, They are subject to much wear and tear, and must not be
worn after they get rough. People wearing glass eyes should observe
the following rules :—

1. Always remove the eye at bed-time, and wash and dry it.

2. Put a morsel of pure vaseline into the socket every morning.
This malkes the cye move easily, and prevents irritation.

If irritation oceurs, wash out the socket with a little boracic lotion
(half & teaspoonful of boracic acid to half a pint of warm water).

__ “Sore Eyes."—Just around the lashes, on the margins of the
lids, a little redness and inflammation frequently occur. The lashes
tend to fall off, and little scales collect around. The condition is
popularly termed “sore eyes.” Its causes are, straining of the eyes
by working in a bad light, &ec., or from dcbility. It also is
caused by defective sight, and should then be relicved by suitable
spectacles. The best treatment is to remove all the scales by bathing .
the lids two or three times a day with warm soda and water (balf a
teaspoonful of washing soda to a pint of water), and then to apply &
little weal mercury ointment, composed of four grains yellow oxide
of mercury, and one ounce vaseline. The general health must be
mmproved by fresh air, good food, and cod liver oil if Necessary,

A Styeisa small abscess ab the margin of the lid at the roots of
t.he eyelashes, It is oftqn very painful, and styes frequently tend to
recur. The treatment is to apply warm boracic fomentations by
Iéleans of clean old linen, to be wrung out of the following lotion :—
litﬁet‘i&qgooriful boracic acid ; one pint hot water. "When a definite

1te abscess forms, just open it by the prick of a clean necdle.

At night a little boracic ointment should b
i ¢ pub t
Vids. Attend to the general health. put on the edge of | the
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Cysts of the Eyelids.—These feel like little peas under
eyclid. They seldom resch any size, but there m_'u?;: sevc‘;dﬂé?
them. They can be easily opened Ly a doctor without any pain, if
cocaine be first put into the eye, and as they are opened on the inper
aspect of the lids they leave no visible sears.

Ingrowing Lashes and turning in of the lids frequently occar,
especially in elderly people. The treatment is to remove the lashes
that turn jn. To do this, zeize the lash with a small pair of foreeps
such as one often sees in a manicure case, and gently bat firmly pall
it ont. If more than one or two lashes have to be removed, cosine
will first have to be put in, bat you had then better let 2 doctor
perform the Little operation. Should they persistently grow in, they
can be altogether destroyed by the electro-cautery or electrolysis.

“Watery Eyes."—This ailment is cansed by some obstruction
to the tube that draius the tears from the eye into the nose (Fig
63, 5,6,7,8,9) The tears then run down the cheek. This requires
a little aperation for its relief, a probe being passed down the tear
duct. Associated with this condition a little swelling often forms
at the inner angle of the eye (near the nose), and if this is gently
pressed a little milky finid can be squeered out. Should this get
inflamed an abscess or collection of matter will occur.

The treatment is to bathe the eye vwo or three times a day with
boracic lotion (teaspoonful to a pint of water). If the little swelling
is there, gently press on it to empty it. Should an abscess occur apply
warm boracic formentations, and see a doctor, for if it .bms‘.s it
frequently leaves an unsightly scar, whereas a small incision would
prevent this, and also give relief to the pain. 3 3

Diseases of the Conjunctiva.—Tke conjunctiva is the thin
membrane covering the white of the eye and also the inside of the lids.
When inflamed the eondition is called conjunctititis or ophthalmia.

Simple Conjunctivitis is caused by dranghts, dust in the eyes,
working by a bad light, or “rossting” the eyes over a hot winter fire,
excess of tobaceo or aleohol, &e It is characterised by 3 gntgl'
feeling in the eye,” pain, a.sticky discharge, and a red eye. Do
eyes are generally affected, and the lids stick together in the morning.
The disease is commenest in the spring and antomn, and often runs
through a whole housebold, showing infection to be ?onvcyod by
towels and like objects. A pecnliar form of this affection occurs lg
young and weakly children who are jast recovering from a fever, suc
2s measles. In them, in addition fo the general _redn:ss, you see a
Little yellowish-red spot often quite close to the * sight Itis mnw;‘ﬁ
s “phlyctenule,” and the child often fears the light so much that he g [
close Bis eyelids so tightly that it is almost impossible to see the eye.
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Treatment.—Bathe the eyes several times a day with the wurm
boracic lotion, and if there is much pain and discharge put in a few
drops of the following :—Sulphate of zinc, one grain ; hydrochlorate of
cocaine, four grains; distilled water, one ounce. Anoint the edges of
the lids with & little vaseline to prevent them sticking together during
the night. Such things as tobacco and stimulants had better be
avoided, and smoked glasses may be used to protect the eyes from the
wind or from too dazzling a light. ’ 4 '

In the “phlyctenular” form in children a little of the yellow oxide
of mercury ointment placed snside the lids night and morning is good
local treatment. Use a shade for the eyes, The child in this, as in
most other inflamed eye conditions, will mope in dark corners; this
he must be induced not to do. Give him a good broad shade; you
can make one easily out of stiff brown paper with tape threaded
through holes in the upper corners and tied behind the head. Make
him go out into the open air. At the same time give him a teaspoon-
ful of cod liver oil and malt extract three times a day after food—in
a word, do everything to improve the general health. :

Purulent Ophthalmia.,—This is a form of conjunctivitis of much
more sericus type than the foregoing, Iere we get much swelling
of the lids and conjunctiva, and the eye is bathed in a profuse yellow
discharge. It is usually due to direct infection of the eye by a
gonorrheeal discharge from the male or female generative organs
In the adult this usually occurs by means of the finger or through
towels soiled by the discharge. A child may be infected from the
mother as it is being born into the world.

Special reference must be made to this grave disease in children.
Although the infection occurs at its birth the eyes are usually only
noticed to be very sore on the third day after. The lids get swollen,
and on separating them a yellow discharge is seen. When this occurs
at once take the child to a doctor, Delay is dangerous, if the child’s
sight is to be retained. The eyes must be well washed with boracie
lotion every hour or so, and the lids kept free from accumulation of
the *“ matter.” The doctor will prescribe drops usually of silver nitrate
solut}on (bwo grains to the ounce of water), and this must be properly
got mto the eyes. Ointment is usually used, also to anoint the
edges of the lids. This prevents sticking of the lids, and retention
of the discharge in the eye. This condition accounts for nearly
twenpy-}’ive out of every hundred cases of blindness in the country,
and it is truly awful to contemplate the number of children that
are doomec.l to total c}arkness every year by what is entirely a pre-
ventable disease. It is not saying too much to state that blindness
from this eause would be as rare as it is now common if a few simpl=
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precautions were followed at the time of a childs hirth The
essential rules are ;:—

1. As soon as & child is born its eyes should be carefully wiped
and gently washed over with some boracie acid lotion. Don't tonch
the eyes with the water you use for washing its body,

2. If the child’s eyes-show any tendency to be inflamed on the
third day, go to a doctor with it at once. Do not poultice the eye, for
this is a most dangerons and reprehensible practice. It is a disgrace
to the country that such ignorance exists of the terrible results of this
all too common disease which entails such s penalty on the helpless
victim, and if this article should only be the means of cmphasising
the nature of the discase and especially the means of prevention, much
wretehedness will be prevented thereby, Never poultice the eyes when
there is any discharge. In fact poultices, as a rule, are bad in eye
diseases. 'When moist beat is required, it should be applied by lint
wrung out of the hot boracic lotion. . A

It is & good working rule to regard erery disease of the eye ir
which there is a discharge, as contagious; and with this point in
view it will be well, at this juncture, to give & few cautions to those
who have to deal with them. 3

The towels and washing materials, &c., of the patient should be
Lkept strietly for him, and carefully boiled and disinfected after mse.
The linen used for wiping the discharge away should be burnt at
once. It is slso well to he careful not to use soiled towels in public
lavatories, baths, &e. Cases of infection often occur in this way. Do
not use sponges for bathing the eyes at all. Do not hug undd _L:xsstn
baby suffering with discharge from the eyes, and when atten ‘;’é’ 0
the condition carefully wash your bands afterwards. Use only brown
paper shades which can be ensily renewed, Never buy an axpexésxvﬁ
shadc and put it by for futare use, after it is no longer required. . dx:c_ "
a shade is o possible means of infecting any other eyes for which i
may be used. .

yDiseases of the Cornea (Fig. 62, 4, Fig. 64, ¢ -']'J“Th" °°‘;“e;
as previously stated, is the clear part of the front of the eye, o o
it is sometimes called, the “watch-glass” of the eye. It is cmx:]eno s{
essential for good sight that this should remain clear. It Siemfd A
& special provision of nature that this part of the organ shou iy
exceedingly sensitive, as the discomfort cansed by a very ‘ft’l‘ﬁ‘s‘: i teft
tant impels even the most careless to seek to remove it, ! (o
it is liable to set np inflammation which may lead to ,’f‘“ﬁ.t gt
serious results than if the foreign body were on the “white
the eye. .

Injuries of the Cornea often occur from the IOdgmemuor tiede
MEP—L.
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Pmcuu“]o s ]“’“0 followed st the time of a child’s hirth. The
ial rules are:— .
esscle_t 2\5 so0 as @ cbild is born its eyes should be carcfully wiped,
und gently washed over with some boracic acid lotion. Don't touch
the eyes with the water you use for washing its body,

2 If the childs eyes-show any tendency to be inflamed an the
third day, go to a doctor with it a once. Do nob‘poulucc_ the eye, for
this is a most dangerons and reprehensible practice. Tt is a disgrace
to the country that such ignorance exists of the terrible results of this
a1l too common disease which entails such a penalty on the he]pl_ess
victim, and if this article should only be the means of emphasising
the nature of the diseasa and especially the means of prevention, much
wretchedness will be prevented thereby, Never poultice the cyes when
there is any discharge. In fact poultices, as a rule, are bad in eye
diseases. When moist heat is required, it should be applied by lint
wrung out of the hot boracic lotion.

Ty is & good working mle to Tegard every disease of the eye in
which there is o discharge, as contagious; and with this point in
view it will be well, at this juncture, to give & fow csutions to those
who have to deal with them.

The towels and washing materials, &c., of the patient should be
kept strictly for him, and carefully boiled and disinfected sfter nse.
The linen used for wiping the discharge away should be burnt at
once. It is also well to he careful not to use soiled towels in public
Invatories, baths, &c. Cases of infection often occur in this way. Do
not use sponges for bathing the eyes at all. Do not hug and kiss a
baby snffering with discharge from the eyes, and when attending to
the eondition carefully wash your hands afterwards. Use only brown
paper shades which can be easily renewed, Never buy an expensive
shnge ;m} put it by for future use, after it is no longer required.  Such
:n :y]; b;ul:e :iz. possible means of infecting any other eyea for which it

iseases of the Cornea (Fip. 62, A, Fig. 62, ¢).—
as previously stated, is the clen(r pgart of the ung'o th?g;ec?fe;
1t is sometimes callgd, the “watch-glass” of the eye. It is emi,nen‘tly
essential for good sight that this should remain clear. It seems almos!
& special tovision of nature that this part of the organ should be sq
tt’-xcie'dmg .y sensitive, a3 the discomort caused by a very minute irri
i':nis llffl ]15 even the most eareless to seek to remave it, whilst if lef

lable to set up inflammation which may lead to much more

serd i i
thezl;f!c'resulta then if the foreign body were on the *white” o

T
M.E:)::x‘f of the Cornea often ocenr from the lodgment of little
N
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P’ecauﬂf nl:ﬂ“'em followed at the time of 8 child's birth, The
1z es are:~— .
e oon 2 o child s born s eyes shiould bo carcfully wiped,
ond gently washed aver with some boracic ac}d lotion, Don't touc:
the eyes with the water you use for washing its body.

25t the child's egés-show any tendency to be inflamed on the
third day, go to & doctor with it ab once, Do not‘poulncc.thc eye, for
this is & most dangerons and repreliensible practice, 1t is o disgrace
to the cauntry that such ignorance exists of the terrible results of this
all too common disease which entails such o penalty on the helpless
victim, and if this article shr1? ~-1= Tt et of T ’
the nature of the disease and
wretcheduess will be prevente .
there is any disckarge. In fact poultices, as o rule, are bad tn eye
diseases, When moist heat is required, it should be applied by lint
wrung out of the hot boracie lotion.

It'3s 2 good working rule to regard erery disesse of the eye in
wkick there is a discharge, as contagious; and with this point in
view it will be well, at this jumcture, to give a few cautions to thoze
who have to deal with them.

The towels and washing materials, &e., of the patient should be
kept strictly for him, and carefully boiled ond disinfected after wse.
The linen used for wiping the discharge away shonld be burnt 2t
once. Tt is also well to he careful not to use soiled towels in public
lavatories, baths, &e. Cases of jnfection often occur in this w2y, Do
20{; vse sponges for bathing the cyes at all. Do not hug 2nd ki

§ y suffering with discharge from the cyes, and when zttending to

the condition cal:efully wash your hands afterwards.  Uee only Lsowm

P{\‘P;" shades which can be easily renewed. Never buy an ezpensive

i :h:ti?és put it; by for fotnre use, after it is no longer required, Such

mayDbe - ;. possible means of infecting sny cther eyes for which it
iseases of the Cornea (Fig. 62, A, Fig. 64, ¢)~The

8 previously stated, is the clea(r f;art of t!hc rong'oc 'z},g};ﬁﬁ

it i3 sometimes called, the * "
g ed, wtch-glasa” of the sye, It is emi
ﬁssg;rzgzll fo:o %t;soi(: :xcgéﬁ; ﬂéat tl&s sh(;luld remain clgnr. It amms,:lcmng{
: o2 of natare that this part of the organ e} ;
ggﬁﬁn‘il); :ensxtx;e, as the discomforg caused by a %i-rypx;;!:xlt;}u!);}n’ﬁ
o el t(\;eu the most careless to seek to remove it, whilst if lafy
i s sgﬁallxlp_ ;nf{lammat.lon which may lead to much mops
o o, if the foreign body were on the “white” aof

Injursies of
ekl of the Cornea often oceur from the lodgment of Jittle
n
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pieces of metal chippings, and emery, in
render them liable to these little acciden
when riding in a railway carriage facing
ful cause of this ailment. Such bodies can
and soon set up an inflammation of the ¢
The part is so very sensitive thab ib 1
possible, to place a few drops of the cocaine
ounce) into the eye a little before attem
remove such a body, seat the patient on
light, and standing ab his back separate ¢
and thumb of the left hand. Now direct
opposite and so keep his eye steady. The
sharp instrument just pick the particle of
bedded some distance in the substance of
proper “cocainising” and skill to get it ou
no attempt to remove it, but send the p:
After a wound of the cornea from any cau
give great relief. The oil lubricates the 1
injured surface, and if four grains of the coc
in each ounce of the oil, the comfort given
found great indeed.

In any injury from burns, or otherwise
method put in a little cocaine, or cocaine
of this structure, other than trivial ones, i
seeing a doctor, for where the loss of subs
siderable atropine will have to be used, an
but a qualified man to use this powerful by

Whenever the *sight” of the eye is in
those injuries which only just take off t
cornea), the injured par} heals by “scar-tis:
the body, and 7ot (and this is the import:
of the clear corneal tissue growing into an
ulcer. Now this “ scar-tissue ” differs fron
16 1s opaque or whitish in colour, and it ¢
stood how even a slight wound of the

impairment of sight.
Tl rare A dlea et Y -
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them chloroform before a satisfactory examination of the cye can
be made. If, however, you can see the eye you casily perccive the
uleer by the loss of “polish” over it, and you will also notice that
the cye is red and * waters” readily.

Treatment.—This ailment certainly requires the care of a doctor
with special knowledge of eye troubles, and the child or adalt should
be taken to sec a specialist at once. It is here that atropine
is an essential lpart of the local medication. It is nsuslly employed
in the form of ointment or drops—four grains of the sulphate of
atropine to the ounce of distilled water. A good broad double shade
of stiff paper tied on with tapes, and well protecting the eyes from
side lights, is beneficial and comforting, and can be easily made at
home, Pay special attention to the general health. The child is not
to “mope” indoors, but must take proper exercise in the open air,
unless of course ordered otherwise by the doctor in charge of the
case. Children nearly always improve under a course of cod liver
oil and malt extract. One or two teaspoonfuls to be given two or
three times a day after food, combined with s little syrup of iron if
an anzmic or bloodless state exists, -

Milky Spots on the “Sight” are, as already remarked, the
result of old ulceration, and althongh the faint ones may become a
little less noticeable in time, yet there is no application which will re-
move them. There are some ophthalmic surgeons who * tattoo” these
white spots with Indizn ink, and thus render them less disfiguring,
but it must be left to a specialist to decide upon the sdvisability
of such s procedure in each case. In this connection it may be
stated that there used to be a custom of prescribing a Jotion (Goulard’s
lotion) containing sugar of lead as an astringent aéaplication in any
inflammation of the eye. ~This Jotion is still used by * quacks,” and
sometimes as a popular remedy. We may fay at once that any
lotion containing lead should “never be applied to the eye exeept
under medical direction, for this most important reason, that should
there be any injury of the “sight” or the slightest ulceration of it,
the lead is very liable to get into its substance, and become de-
gosited as white lead (albaminate of lead) in the clear watch-glass
of the eye, thus producing s permanent opacity in it Thercfore
avoid lead lotions altogether. .

Inflammation of the Substance of the Cornea.—There is
just one more common disease of the cornea which we may note. It
is an affection which is commonest between the ages of six and sixteen,
althongh it may occur mach later in life. The causes of it are nzually
either inherited syphilis, or it may ocenr in weakly children ef a
consumptive tendency






Diseases of the Lens 197

pupil, and renders the cye practically useless. The main treatment
de.pends upon the use of o certain drng dropped into the ¢cye, which
will make the pupil large. This drug 1s atropine. '

Atropine is the esscnce, as it were, of the belladonna plnnt, and
no doubt somo of us have Lnown ladies who, more anxions abont
their Jooks than their health, have oceasionally used the tincture
of belladonna as eye-drops in order to give a “full eye.” This
effect is produced by virtue of the power the drug has of causing
the pupil to dilate to a large size. Weo need ha eay that this
practice is franght with many evils, to say natiing of incon-
venience, for when using this substance in the eye anything looked
at closcly has a blurred appearance, for the simple reason that
the “focussing” power of the eyo is temporarily paralysed I tha
practico is persisted in, this focussing power becomes weaker and
weaker, &s in the case of any other unused muscle, and serious dis-
tarbance of vision and of general health may follow.

The Treatment of Iritis must be undertaken promptly to be
successful, and it will consist of the application of atropine zf;oppcd
into the eye two or three times a day. Dry or moist heat may be
frequently applied in the form of compresses (nof poultices), and if
the pain is severe or the pupil not dilating well, one or two leeches
applied to the temple of the affected side may give wondrons relief.
For this pain also, antipyrin, in five grain doses, is often most beneficial
The other eye must be protected from bright light by a shade or
smoked glass. Appropriate remedies mast be used for the diseaso
that has caused the iritis: e.g. ealicylate of soda if the disease is of
sheumatic origin, or mercury if it is due to syphilis.

Diseases of the Lens.—Cataract is nothing more nor less than
an opacity of the lens of the eye. Look at the picture of the eye and
seo where the “lens” lies (Fig 62, E). This structure, normally as
transparent as a magnifying glass, becomes more or less like opal. 1t
is most common in people past middle life, but occurs often in children.
They may be born with the ailment, It may also be brought about
by injury or disease, eg. diabetes. In old people the sight Fmdually
fails, usually in one eye first, and in the course of months {or romo-
times years) they cannot seo any cbject with the most affected eye,
but they can alicays recognise light {rom shade, otherwise dzse&s.e
must exist elsewhere. No treatment has any effect npon this condi-
tion except an operation. The surgeon removes the lens, and after-
wards prescribes strong conveX spectacles. In the' sd_ul;. 0] _mtlt{)ns
for cataract are mot nsually done 6o long as the m'dmdu is able
to see to do his work with one cye; when that fails, however, the
other is usnally ripe for operation. The operation is guite painl

o {7
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Symptoms.—It manifests itself by the cornea becoming hazy or
like *“ground-glass,” but there is no ulceration of its surface. The eyc
is often very red, there is great dread of light, and the discomfort of
these young patients, as they screw up their eyelids and fake the
opportunity of avoiding every ray of sunlight, is very piteous to see.
The disease, as said before, usually occurs in those children who
start life with a constitution warped by inherited disease. This
ailment is frequently associated with general defects of bodily
development or nutrition, although this is by no means always
the case.

Treatment.—This requires the experience of an eye surgeon.
It may be added that great patience is required both from patient
and friends, as the disease usually runs & very chronic course. The
treatment, if persevered in, will well repay everybody concerned.
The child’s general health must be very carefully attended to.
Proper exercise in the open air should be insisted upon with a good
broad shade, or dark-tinted “ goggles” when the eyes are improving.
A change from town to country for a time is often attended with
most gratifying results, and cod liver oil with malt extract, if pre-
ferred, is always an advisable part of the treatment.

Iritis,—This disease is inflammation of the Iris or colovired part
of the eye (Fig. 62, D, and Fig. 64). It is a ‘most serious ailment, and
one that demands prompt and efficient treatment. It is only men-
tioned here to emphasise its importance, and no one unskilled in
the treatment of eye affections should undertake such a case if special
treatment can be obtained. Tt is usually caused by “ecold,” especially
in people with & tendency to rheumatism or gout. Another great
cause is venereal disease, especially syphilis and gonorrhea.

Symptoms.—The eye is red and painful, the pain frequently
shooting above the eye and into the nose. The redness differs from
bhat of conjunctivitis in that it is most intense round the *sight” of
the eye, there frequently being an intense purplish-red halo around it.
The pupil is usually smaller than that of the other eye, and often
trregular in shape, If shaded from the light it does not dilate or
expand so easily as that of the unaffected cye.

Dangers.—If you will refer to’ the picture showing a section of
the eye .(Flgs. 62 and 64), you will see that the iris or coloured part of
the eye is a thin muscular diaphragm or curtain in front of the lens. It
hes_qugbg close to the latter. This proximity to the important lens
makes iritis a sertous complaint, and for this reason : when any tissue
of thg body gets inflamed it tends, sooner or later, to adhere to sur-
r;mndmg surfaces, This is exactly what the inflamed iris does to the

olear lens if left untreated, and it not infrequently “blocks” up the
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pupil, and renders the eye practically useless. The main treatment
depends upon thoe use of a certain drug dropped into the eye, which
will make the pupil large. This drug i3 atropine, ’

Atropine is the essence, as it were, of the belladonna plent, and
no doubt some of us have known Jadies who, more anxious about
their looks than their health, have occasionally used tho tincture
of belladonna as cye-drops in order to give s “full eye” This
effect is produced by virtue of the power the drug has of causing
the pupil to dilate to o large size. We necd hardly say that this
practics is fraught with many evils, o say notiing of incon-
venienco, for when using this substance in the eyo anything looked
at closcly has a blurred sppearance, for the simple reason that
tho *focussing” power of the eye is temporarily paralysed If tha
practice is persisted in, this focussing power becomes weaker and
weaker, as in the case of any other unused muscle, and scrious dis-
turbance of vision and of general health may follow.

The Treatment of Iritis must be undertaken promptly to be
successful, and it will consist of the application of atropine dropped
into the eye two or threo times a day. Dry or moist heat may be
frequently applied in the form of compresses (not poultices), and if
the pain is severe or the pupil not dilating well, one or two lecches
applied to the templo of the affceted side may give wondrous relief.
For this pain also, antipyrin, in five grain doses, 18 often most beneficial.
The other eye must be protected from bright light by o shade or
smoked glass. Appropriate remedies must be used for the disesse
that has caused the iritis: e.g. salicylate of soda if the discase is of
rheumatic origin, or mercury if it is due to syphilis.

Diseases of the Lens.—Cataract is nothing more nor less than
an opacity of the lens of the eye. Look at the picture of the eye and
seo where the “lens” lies (Fig. 62, E). This structure, normally as
transparent a3 & magnifying glass, becomes more or less like opal. It
is most common in people past middle life, but occurs often in children,
They may be born with the ailment, It may also be brought about
by injury or disease, ¢.g. diabetes. In old people the sight gradually
fails, usually in ona eye first, and in the course of months &T s0mB~
times years) they cannot sce nn{ object with the most affected cye,
but they can always recognise light {rcrm shade, otherwise discase
must exist elsewhere. No treatment has any effect upon this condi-
tion except an operation, The surgeon removes the lens, and after-
wards prescribes strong convex spectacles. In the adult, operations
for cataract are mot usually done so long as the individual is ablo
to sce to do his work with one eye; when that fails, however, the
other is usually ripe for operation.” The operation is guite painless,
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into it. It often requires several needlings as they
¢ the lens matter is removed. Therefore parents of
oing treatment must.be patient. We may add that
an ordinary observer cannot see anything wrong in
wlmost blind from cataract, whereas, on the other
le have an entirely wrong idea regarding the ailment,
magine they suffer who exhibit no symptoms at all.
n't worry about cataract at all.

must be mentioned, because it is a disease of the eye
rick recognition and prompt treatment, otherwise the
ed. It is caused by some obstruction to the ordinary
he fluid secreted in the eye gets out. Consequently
the eye increases, it becomes more or less hard, and
time this back pressure acting on the retina (which is
tain or layer of the eye, and forms its inner coat)
iroys its function, and blindness results. It is mostly
ranced age and is more frequent in women than men.
e a predisposing cause in some instances, but it most
s without anything apparent to account for it.

may be ucute or chronic. In the acute form the eye
atient complains of great dimness of vision, Pain in
sent. The patient.not infrequently vomits, and the
3 been mistaken for a sick headache. Another very
ost important symptom is, that on looking at a light
for instance), it is seen to be surrounded by a halo of
or “ rainbows,” as the sensation is called. It should
vhenever a patient past middle age complains of this
ven if unassoeiated with the others, he will be wise to
he best eye doctor he knows, as it is frequently the
10tices in a chronic attack of glaucoma, ~With regard
hould be noted that it is nsually larger in the affected
> other, and also that when a strong light is thrown
ipil gets smaller very slowly. There is no home
this disease. The only safe resort is to have an
rmed, the results of which, on the whole, are fairly

31indne.ss.—:ItE is not generally known that excessive
g materially Injures the sight, and yet cases are quite
in hospital practice of patients becoming practically
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blind from this cause. The darker and stronger brands of tobac
are the most injurious, and amoug the lower orders, where * twist
and “mail rod” are the common kinds used, the disease is of coun
more frequent.  The patient complains of gradun] failure of sight, ar
glasses 4;10 not improve it. When he comes to be examined by

speclalist it is found that he has not got proper perception of colonr

especially red. This does not mean that the sufferer is entirel
colour blind, but in some positions if a speck of red or blus be kel
before him be thinks they ate white.

The remedy is twofold.  First, prevention by avoiding excessiy
smoking of all kinds, bat especially of dark strong tobacco. If th
discase has already appeared the only cure is to stop the use c
tobacco absolutely.” If this is dono the sight recovers itself in o fo
weeks' time, but if the smoking is persisted in, it gocs from bad t
warse, and the sight is permanently and serionsly damaged. _

Colour Blindness—This is ‘a curious and inborn condition i
which the retina or nervous network of the cye fails to appreciata th
distinctions between the various eolours. There is no remedy for if
but it cntails no drawbacks except to one who wishes to enter th
services or become & railvay servant. It can, be readily understoe
how this incapacity to distinguish the colours of siguals or of light
at night would bo highly dangerous to the public.

Squint or Strabismus—A squint occurs when the axes of bot
oyes sre not parallel, so that an observer looking at the * squinter
sees one eye turned in or out as the case may be. At first the c}‘{:
squint alternately, but eventually it sgttles in one eye, and th

ainting eye often becomes useless.  This last condition oceurs fron
tho fact that if both eyes were looking at an object {thoso eyes nz
being in the same axes) the image wonld be formed on differens Prnli
of the rotina in each eye and thus double vision wonld ensne, - v
happens where tho squint oceurs jn an adult, from paralysis, bu 1::
the young, instinet Jeads them to ignore the imago in one cye,
thns after ths or years it 1 Pmctgcnl)ybmd. fective sicht

The Causes of Squ.ir}xlts in l\young °bgf§§?¢ ;rc ‘%«; :;t;vi :x:%;l
especinlly if nssocisted with weakness or ety Vo iyt
sions, and other causes plu{ a part in its p e . g;.

h eria, whooping-cough, apop! uy.u
typer?ggt::lgé-ffﬁydg;tthe grcatcrpnumbcr of thesi ;:a.;xcnfsh :::
yonng children whose squint deiends'npqn ‘t‘hc fact }; ﬂd"’ : flgb
defeotive sight As o rule, if the child is 10!15'8%3 b
turns inwurss whilst if “short-sighted” it turns outwards. 1

if the 5 i hich correct their defect

i f they are provided with glasses W
children, § % L3 to squint, and some few s the
of visiow, & great many of them cease to squint, /,}:

s
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grow older can manage afterwards without glasses, except for close
Sork. At any rate they mostly improve very much, and if after
wearing glasses for a year or 50 they still squin, the surgeon will
consider the desirability of performing a slight operation, which con-

sists in dividing the little eye
musele (Fig. 62, R and N) which

Ne==S is pulling too much.

- A point of great importance,
however, is that treatmend
must be commenced as early
as possible, especially if the

= desired result is to be obtained

= without resorting to operation,
also in order that the squinting

eye may not grow useless and

the individual become to all

intents and purposes *one-

5 T eyed.”
va Defects | of Vision—In

effect the eye is often likened
to a camera in which the place
of the sensitive plate is taken
by the retina (Iig. 62, K), which,

AN
S .
¥ as we know, is the nerve-layer
4 of the eye. The lens in front
Fia. 66.——Hovg tho Light Waves fall on Of the CAaImera CODCI.GDSCS an the
Difforent Eyes. rays that come into it and

1, Emmotropio Eyo, rays falling on Yell y 1 ]
Dot B, s ftng o Xl gyt of - Bhxowstho fmage of ahy oec
Normal Eyo in Noar Vision, Lona more curve: on to the sensifive plate. NOW

gérogéﬁnaé ’3,’;{.’{’;3‘“&_’.&?;,”2,‘1§§§p?ggif:§?c’, we know that when that plate
ct Sight), rays passing in front of Retina. 18 at t.he “focus » Of the }.GDS
. . we get clear defined images of
ob;ects in front of the camera. This represents the normal eye
(Fig. 66, 1). Now let us consider what happens if we push in the
bellows of the camera and so shorten it. In this case we get the
plate nearer to the lens than its “focus,” and so the image it
indistinet. This represents the long-sighted eye (3). Again, i we
pull out ‘the bel’lows we get the plate further away from the len
than its “focus,” and in this case also we get o blurred” image
This represents the short-sighted eye (4). © .
o In long-sighted people-(3) the eye is too short, the focus o

¢ eye being in this case behind the retina. The symptoms ar
very variable according to its degree. Patients as a rule first com
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lain of fatigue in the eyes after using them much. Reading becomes
Jurred and tiresome, and they are compelled to hold agci: baak
further awny from the eyes. “The cyes after a time become red
and irritable, and a chronic conjunctivitis is sometimes induced,
In children a squint is often produced, and the eyo ususlly turns
inwards,

This kind of sight does not as 2 rule tend to got worse, hut glasses
for reading are required much carlier than in those who have s normal
eye. The treatment is to pet spectacles with a bi-convex lens in
order to bring the image of the objects on to the retina.

In short sight (4) the eye is too long, and so we get Llurred
images. In this case, however, near objects are held closer to tho
eyes, and so good images are thus obtained, but the distant vision
is much impaired. Unlike “long sight,” this condition is not
inborn, but is acquired. It usually begins at an carly age, when
the eyes arc being used for much near work, s in school children, jn
whom it often tends to get worsa and worse, In_many cases the
stretching of the coats of the eyo eauses serious disease inside the
cye, and the sight becomes worso thau ever. The educational
period of life is the most dangerous for this ailment, and the
defect is enconraged by the close application that modern methods
of education entail. In Germany, where the school training is even
more exacting, a very largo percentage of the population are short-
sighted, and 1t bas been_estimated that if the present incresse goes
on, nearly the whole of the German nation will become short-sighted
in & measurable nomber of years, There is no doubt & strong
hereditary tendency to short sight, and it would be wise to exsming
the children of all short-sighted parents before they begin thew
sc}m’i".lrggément.—'l‘ha rays aro brought on to_the retina by placing
bi-concave speetacles in front of the eyes, and so clear mmgca are
produced ; but this is by no means the end of ﬁhc story, {igt
care must be taken todSt?P the Iprog?ftoidzh:m&myapm, o3 this

ight is called, and glasses alone fall to 1 ‘
Sthb:ilﬁl;en who show %his tg}xdcn:y bt‘o )txsold lt)hzgo:i?l%nggstbhcti:
their eyes, or who cannot see distant objects well, shc !
aight cyxm'nfncd gvitboutkdclay. To_:gnéjzilcrihf_:“{oﬁgg"‘i%” Pzi;‘;‘:
eir eyes in order to keep pace wi
t}i]si]on,cyi's unfair and ernel. pTeachcrs of the young Eﬁo“l}l‘.“é"’ ;’“hg“s
alert to detect such cases, and shovld also see that all childre
i he schoolrooms ehould
their work at correct dlstnlncc, M;% :(1;30 that ¢
ell-lighted and properly ventilated. i
be“éhort%ightcd c)?ildgcuysbould be placed in the front row of !

o



ar .
A

.a

s s,
‘. B C e
DAV . .

Ctey .

202 The Modern Phy

their classes, if required to see the black-boa
should be printed in good clear type.

With short-sighted children *home-w
winter evenings, should be forbidden, and
discouraged. If the child is pale and weakl
improve the general health should be done
fresh air and exercise are imperative.

An application of the same principles
adults, and, where possible, an individual w
short sight will do well to choose some callin
tion to hooks and writing is not essential.

Astigmatism is an abnormality of si
upon the length of the eyeball, but upon the
or “watch-glass” in front of it. In astigm
curved in all directions, and so rays going
brought to a focus on the retina. Some of
all. This gives indistinet vision, especiall
letters are seen more distinetly than others.
astigmatism is also sufficient to cause severe ¢
and people who find that after much readin,
should remember the latter fact.

Treatment.—Lenses which only magni
dian are employed to correct this condition.

Diseases of the Retina.—The retin:
by a blow on the eye, and it also may b
tached. These are serious cases, and even in
ment often fails to give much relief to the
which is thereby occasioned,

Inflammation of the Retina oceurs
ag chronic kidney disease and diabetes, It i
and can only be detected by one accusto
nphthalmoscope.

Old Sight.—When speaking of the e
camers, 15 is at once understood that the p
all tl_xmgs for which it is *focussed,” and
that if we are taking a landscape, and at th

about a foot in front of the lens, only a blur:
he soan an the sdebe  NT. 21 Y T
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In ofder to examine o pen (Fig. 64, @ and b, and Fig.

cannot, however, sce bogh pc(tfc%tly 4nt the same time, gT%Gi.; i)c.t, b]yt
which we alter the focns of the eye is called *accommodation ™
Now this power of accommodation, present at its height at the 2g»
of twelve, gradually ‘gets less and less until between sixty 22d
soventy, when it is absent altogether. This is due to gradual af=re
of the littls muscle and also to the loss of elasticity of the lems
The want of it usually becomes noticeable sbout the age of forty-Cxe,
when people find they cannot sco their book or work o wel, 2%
have to hold it farther from their eyes. About this aze wezk eorper
glasses are necessary for near work and reading, and these memilly
require strengthening about every four or five years. -

In conclusion, wo should like to worn people who sxfer
defective sight from going to an uneducntcziw optician and Gwomieg
glasses by “rulo of thumb.” A great deal of absolute karm is brozz2t
about by this practice, and many a person goes on from yesr to yers
wearing spectacles which, although he may imagine are the bert e
can get, are entirely unsnited to his sight. The best ard chespert
way in the end is to go to an eye-specialist and obtain a proper pr
scription for suitable glasses, and then have them * filled ” by the best
optician he knows. In the case of the poor, they can alwaysget the
services of an cye-surgeon at one of the eye departments of oar
hospitals, so that glasses properly adapted for each individual sight
are within the reach of all.

Care of Glasses—It is essential for good sight that not only
must the glasses be optically correct, but they must be kept bright
and frec from scratches, Therefore never let the lenses be placed
downwards when you remove the spectacles from the nose, but let
them rest on the rim and the ear-pieces. This will effectually pre-
serve the glasses, and prevent much annoyance and expense. ,

The “bridge” of the frame should fit the noss “like a glove,"
and if it causes any irritation, don't make it unsightly by wrapping
wool or cotton round it, but take it back to the optician, and don't
bo satisficd until it is made easy.

Tt is n common thing for mothers to *pack" the bridgo of the
baby's glasses with wool %rom the first, but this is unnccessary, often
does more herm than good, and, morcaver, is unsightly, IF the
frames are of stecl, an oceasional application of a littlo vasolln will
prevent the perspiration and moisture causing them to runt,  Hhonh}
the lenses get dirty and greasy, washing them in atrong waim ¢
and water, or with ammonia, is the best thing. Proteative "'(n;y;v'
that have been worn during an inflammation of tha eyo rhoul:
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well washed with strong ammonia and water, and afterwards placed
in a solution of carbolic acid (1 part of acid to 20 parts of water) for
some hours. Afterwards put a little vaseline on the rims,

SECTION VIII

AMBULANCE OR “FIRST AID” WORK
INTRODUCTION TO THE SUBJECT

Tae rise and progress of the movement for rendering * First-aid "
to persons in distress, and who have suffered from the effects of acci-
dental injuries, forms one of the marked features of the last century.
No more beneficent movement has probably ever been chronicled in
the history of humanity, especially in relation to the great question
of “man’s duty to man.” The foundation of all successful ambulance
work is naturally found in the adequate training of those who profess
to render assistance in cases of mjury. Unless such training is
afforded, and, what is more to the point, properly appreciated, no
success can possibly be attained in First-aid work. A typical course
of ambulance instruction must include first of all a knowledge of
the anatomy and physiology of the body. The amount of instrue-
tion of this kind is such as may be obtained in any elementary course
of lectures on physiology, supplemented by elear demonstrations by
aid of diagrams, and by the examination of the bodies of any lower
an}mals, or by aid of models of the anatomy of the human frame. - In
this way the student first of all acquires a distinet knowledge of the
organs of the body whose welfare he may be called upon to guard in
cases of injury.  After such a systematic course of instruction a train-
ing may be given regarding the various classes of injuries and the
best modes of treating them.

It must, be distinetly understood that in the vast majority of cases
the duty of the ambulance student is that of placing the patient under
such conditions that pain may be saved, if not life itself, pending the
arrival of the medical man, It is true that in some untoward circum-
stances where medical aid is not possible of being had, the ambulance
student may require to undertake further duties. It is therefore the
object of this section of the work not merely to indicate the treatment
proper to be followed in the case of various accidents and emergencies,

nt Blrawien $n PR -SY
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General Hints for Ambulance Work .

in eawes of extreme emergency, any hasman
bring into practice. ST 8 By may be ealled oper

A fow general hints may bere be piven regardine the goe
printiples on which ambalance work msy be cosdneted Ies-ﬂ!:::
more particular detalls proper to each ¢las of injrry to bn treziex
the sacceeding sections of this work. The rules ascordine to wi
first-aid belp can be saccesefolly recdered may be a1 to follow
lines of ordinary common sczse. It is peedil iy tze finst plave
warn the ambalance student that whilst gtter people may lose ¢!

- keads in face of an secident, ke of ol persons must endeavenr to &

23 cool a3 possible.  Excitement on his wiil rezder Eim prote
ucfitted to give that 2id which may ingg- the saving %?1&? ,i
In ghe second place i:. xs his duty to prevest all crowding areued
patient, and by enlisting the services of bystanders to keep -
patient &3 free from annorance 23 pozible, whilst in ecnnection =
this part of bis duty he shoald be 2kle to direet the eSorts of pesx
willing to help, in the way of removing the petient sa%ely and goid
to some place where appropriate trealmer? can be cartied ozh

Tke next rule impresses apox €3 the daty of e ance sendicy
radical assistance. It is & potable fach that, in many czser, to &
(ar tke doctor after 21 accident bas occurred 1s a roatter which esca
the attention of the bystanders Insexding fox the doctor try to 2
bim some indication of the pature of the accidest, zo that possitly
may exxive batter prepared to rerder aszisiance thaz i ke were |
in iznozance of the nature of the ermergensy.  As far 23 possitle
cirramstances npder which the aceident cecnzs shonld e dxly roted
for example the position in which the body has been foxzd, 2xd o}
details gach 23 2 person of ardinary intellicence cxn readily apprecis
If the ambulance siudent kappers to find birself in the presence ¢
czime, ke may be sble to give valuable informstion to ile a::':c.—x;:
from his simple obeervation of the circurestances of the eose es L&
sppezr to him op his arrival on the sceze. -

Tt is not necessary bese to exter into detad repurding the tre
ment of ambalenee ezses &t larre, seeing that the z‘.ei‘.'.z'li 2ppi
to aze case may not be applissble to szotber, Asa l’é: b 3‘5:

réan By 1 in a7 easy positol €2 Teand, 2
iP;I é;c;t‘?tpml.:g&;p:;i :;, the r:?; E‘iﬂld be followed i}:z_:
clotking shoald be Joosaned from His reck 2nd ciect ‘?}f‘»—b‘,z
Eezd shaald be kept hinh er low fs o mattes for recogminien o
particular ailment or sceident from which be is == it Tt
important matter in connection expecially with the e ot poact
Sones, for example, is that of seeiny bt the ;n.%-;x..; is n“l.:e g‘;m
lifted to kis fee?, or moved in azy way ot 2l weil beesa
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well washed with strong ammonia and water, and afterwards placed
in a solution of carbolic acid (1 part of acid to 20 parts of water) for
some hours. Afterwards put a little vaseline on the rims,

SECTION VIII

AMBULANCE OR “FIRST AID” WORK
INTRODUCTION TO THE SUBJECT

Tae rise and progress of the movement for rendering * First-aid "
to persons in distress, and who have suffered from the effects of acei-
dental injuries, forms one of the marked features of the last century.
No more beneficent movement has probably ever been chronicled in
the history of humanity, especially in relation to the great question
of “man’s duty to man.” The foundation of all successful ambulance
work is naturally found in the adequate training of those who profess
to render assistance in cases of injury. Unless such training is
afforded, and, what is more to the point, properly appreciated, no
success can possibly be attained in First-aid work. A typical course
of ambulance instruction must include first of all a knowledge of
the anatomy and physiology of the body. The amount of instruc-
tion of this kind is such as may be obtained in any elementary course
of lectures on physiology, supplemented by clear demonstrations by
aid of diagrams, and by the examination of the bodies of any lower
animals, or by aid of models of the anatomy of the human frame. - In
this way the student first of all acquires a distinet knowledge of the
organs of the body whose welfare he may be called upon to guard in
cases of injury, After such a systematic course of instruction a train-

Ing may be given regarding the various classes of injuries and the

best modes of treating them,

It must be distinctly understood that in the vast majority of cases
the duty of the ambulance student is that of placing the ‘patient under
such conditions that pain may be saved, if not life itself, pending the
arrival of the medical man. Tt is true that in some untoward ciroum-
stances where med}cal aid is not possible of being had, the ambulance
student may require to undertake further duties. It is therefore the
object of this section of the work not merely to indicate the treatment

1};1‘0;)191: to be followed in the case of various accidents and emergencies,
ub II\CWISC 10 ADDTONTIate nacoc £ Adabkatl £ A Cievd I moe tm o2y &t
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Signs of Death 207

to the air, and on other conditions.  The occurrence of putro-
tion is more rapid in air than in water. Indamp earth it probably
ses place least rapidly of all. In the case of an ordivary death the
s of putrefaction will probably begin to be noticed about tho third
5. They commence 25 a rule on the belly or abdomen, & grecnish
e of the ckin being then noted. Added to the appearances which
xceed, indicating the advance of patrefaction, we naturally find tha
wracteristic and disagreeable odour which characterises bodily decay,

Physicians are accustomed in doubtfnl cases to rely not on one
1 of death bnt on & combination of them. As will be shown in
» section dealing with the apparently drowned, life may be present
ien all signs of the heart’s action have ceased and when the pulse
anot itself be felt. In this condition the heart must be working,
t in such a feeble way and at such low pressure, so to speak, that it
res forth no physieal sign of its activity. Cessation of breathing
1y also take place without death having occurred, a condition we sco
:ewise-represented in the half-drowned man. In all probability the
tion of the lungs ceases long before that of the heart.

Popular modes of ascertaining whether death has occurred or not
relation to breathing are represented by holding s cold looking-
123 before the mouth and nostrils by way of seeing if the surface is
mmed with moisture, whilst a cup filled with water may be placed

the chest, close observation noting whether the surface of the water
ot all disturbed by any movement of the chest~walls. The cooling
the body forms another indication of the probable presence of death;
t in some instances of sudden and fatal cases of cholera and yellow
ver the heat of the body may be retained for a considerable time.
body which may be cold before death may exhibit a rise of tempera-
re after death ffom the radiation of its internal heat., Tt is said that
an average temperature and without clothing, a dead body will cool
the rate of about one degree Fahrenheit per hour.

Another characteristic of death is the gravitation of the blood in
e blood-vessels to the Jowest parts of the body. These parts in con-
quence become discoloured, constituting post-mortem lividity. Thus
¢ buttocks, back, and other dependent parts sooner or later exhibit
scolorations of 2 livid hue. These signs usually make their ap-
arance in from cight to ten hours after death has taken place,
igidity of the body is also another point to which the attention of the
server may be directed. This condition owes its origin to the fact
it after death the muscles become stiffened through the coagulation
* clotting of the muscle juice. In ordinary cases it begins in the
eck and face, and gradaally extends from above downwards. When
atrefaction ensues, and this lar rigidity vanishes, it wiil dis-
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snd carefully carried to a place of safety. It will be readily under-
stood that the act of setting on his feet a man who suffers from a
broken bone in his leg would have the effect probably of driving the
Yroken end through the skin, and of converting a simple accident into
a very serious one. i

Finally with regard to the administration of stimulants by way of
recovering persons, this is a point which may be made the subject of
a general observation. -There are a large number of persons in this
world who seem to regard a bottle of brandy or whisky as the one
recognised remedy to be administered in all and sundry emergencies.
Later on it will be shown that in certain emergencies (as in the case
of & man stricken with apoplexy) the giving of stimulants may pro-
duce a fatal result. Therefore the caution is extremely needful in
recognition of the tendency to rely upon stimulants for the general
treatment of all accidents and emergencies. 'We might here say that,
when in doubt, give no stimulants at all. Any good effect which may
be produced by a stimulant may be in all probability far more readily
and more safely produced by keeping the patient warm. This last
feature indeed is one of the most important points in connection with
the treatment of *shock,” which accompanies or follows almost all
accidents,

SIGNS OF DEATH

It is of importance to the ambulance student as well as to all who
come 1n contact with illness to be able as far as possible to appreciate
the signs of death. So far from this being an easy matter to decide,
especially at a period soon after death is supposed to have occurred,
16 18 sometimes extremely difficult to positively say whether vitality
has ceased or not. So foreibly have certain persons heen impressed
with the notion that the signs of death are not always correctly inter:
preted, that they insist upon the probability of a considerable number
of cases of premature burial having been represented both at home
and abroad. Such eases are naturally more frequently represented in
times of epidemics where, large numbers of persons perishing, and
isog‘(;cmlly In warm.countries, early burial becomes a necessity. That,
oo ;zgll;,sl?rgxenﬁitgg.e burial is at all a frequent occurrence may be

It may be said that Practically the only sure and infallible sign of

death is that seen in the putrefaction or decomposition of the body.

The rate of putrefaction naturally varies very much, a great deal

gzggﬁlding ﬁn the state of the body, on the disease which has caused
» 08 the surrounding temperature, on the presence of moisture or



Signs of Death 207

exposure to the air, and on other conditions. The oceurrence of putre~
faction is more rapid in air than in water. In damp carth it probably
takes place least rapidly of all. In the casc of an ordinary death tho
signs of putrefaction will probably begin to be noticed about the third
day. They commence as a rule on the belly or abdomen, a greenish
hue of the skin being then noted. Added to the appearances which
succeed, indicating the advance of putrefaction, we naturally find the
characteristic and disagreeable odour which characterises bodily decay.

Physicians are accustomed in doubtful cases to rely not on one
sign of death but on a combination of them. As will be shown in
the section dealing with the apparently drowned, life may be present
when all signs of the heart’s action have ceased and when the pulse
cannot itself be felt. In this condition the heart must be working,
but in such a fecble way and at such low pressure, so to speak, that it
gives forth no physical sign of its activity. Cessation of breathing
may also take place without death having oceurred, a condition we sco
likewise.represented in the half-drowned man. In all probability the
action of the lungs ceases long before that of the heart.

Popular modes of ascertaining whether death hes occurred or not
in relation to breathing are represented by holding a cold looking-
cglll.\ss before the mouth and nostrils by way of seeing if the surface is

immed with moisture, whilst a cup filled with water may be placed
on the chest, close observation noting whether the surface of the water
is ap all disturbed by any movement of the chest-walls. The cooling
of the body forms another indication of the probable presence of death';
yet in some instances of sudden and fatal cases of cholera and yellow
fever the heat of the body may be retained for a considerable time.
A body which may be colg before death may exhibit o rise of tempera-
ture after death from the radistion of its internal heat. It is said that
at on average temperature and without clothing, a dead body will cool
ut the rate of about one degree Fahrenheit per hour,

Another characteristic of death is the gravitation of the blood in
the blood-vessels to the lowest parts of the body. These parts in con-
sequence become discolonred, constituting post-mortem lividity. Thus

Jl}e buttocks, back, and other dependent parts sooner or later exhibit
discolorations of s livid hue. These signs usually make their ap-
pearance in from eight to ten hours after death has taken place.
Rigidity of the body is slso another point to which the attention of tho
observer may be direeted. This condition owes its origin to the fact
that after death the muscles become stiffened through the coagulation
or clotting of the muscle juice. In ordinary cascs it begins in the
neck and face, and gradually extends from above downwards. When
putrefaction ensues, and this muscular rigidity vanishes, it will dis-



208 The Modern Physician

appear in very much the same order. After exhausting diseases
muscular rigidity sets in very soon, whereas in the case of a person
dying suddenly, if at the time in full health, the rigidity is longer
delayed in respect of its onset. In some cases, however, the muscles
may assume a rigidity immediately on death taking place. Soldiers
in the battlefield who have been-instantly killed have had their bodies
seb into rigid positions, which have had the effect of suggesting that
life is still present. When death occurs from poisoning by strychnine,
a similar result is seen. The other signs which may be relied upon by
way of convincing us that life has ceased are found in the skin be-
coming of an ashy pale colour, whilst all the tissues lose their elasti-
city and firmness. The eyeball sinks, probably on account of the loss
of so much of its fluid, and the front of the eye or cornea, instead of
being bright and glistening, becomes opaque. Naturally, there is no
reaction of the pupil of the eye to light, and no sign is given when
the skin is irritated. -

It will be observed that many of these signs may be represented
in cases where animation has simply been suspended. Therefore the
greatest possible care must be taken before deciding that a person is
really dead, and especially where death has taken place suddenly, or
under circumstances which appéar to render a fatal result unlikely of
occurrence. Afterall is said and done in connection with this subject,
we may fall back upon the opinion already expressed, that the only
positive and certain sign of death is that of commencing putrefaction.
and decay of the body. - ‘

ON BANDAGING

The bandage (Fr. bande, = tie, a long narrow piece of stuff) is the
most ancient, the simplest, and the most widely applicable of surgica}
appliances. It is principally used for the following purposes :—

1. To give rest and support.

2. To retain dressings in position.

3. To fix splints.

4- To apply pressure at any given point.
here:are two varieties of bandages :—

1. The roller.

2. The triangular.

'.I.jhe r_oller bandage consists of a strip of calico or other material,
;mrymg in breadth from an inch and a half to six inches, and in
ength from a yard and a half to six yards, according to the region

of the body on which it hes to be applied, and is rolled up firmly to
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fucilitate its application. This bandage can be efficiently applied by
the practised surgeon alone, and is only suitable for the permanent
treatment of injuries, Its disadvantages in the emergency treatment
of injuries are that it is diflicult to apply; the art of being able to
do so efficiently requiring a considerable amount of practice. Its
unskilful applicatjon may do harm, and, lastly, it is seldom, if ever,
at hand when nceded. Ifor this last reason, if for no other, it becams
necessary to adopt some simpler form of bandage which could be
more casily and rapidly applied, which would be practically as effi-
cient as the roller bandage, and have the further advantage of being
readily obtainable. All these requirements are folfilfed in_the
triangular bandage, which was first introduced by Mayor of Lau-
sanne, but did not come into general use till Esmarch of Kicl again
drew attention to it, and with such siccess that it has always been
known a3 Esmarch’s bandage. The triangular bandage is made by
taking a piece of calico
of 40 inches square and
cutting it across diagonally,
thus getting two bandages
each somewhat’ similar in
shapo to the diagram below.

For descriptive purposes - N
the base, or longest side of 278" =, > xua\
the triangle A, is known as A

the lower border. The two Fia. 67,

shorter sides B B are the
side borders. The angle C opposite the Jower border is the point,
and the remaining angles D D are the ends,

This bandage may slso be bought with diagrams printed on it,
showing clearly how it is to be applied to different parts of the body.
The advantages of this bandage are self-cvident. In the first placeit
is readily obtainable, for a large pocket-handkerchief needs only to be
folded across to improvise ome; it is casily and rapidly applied, as
will be seen when the several methods of using it are described 3 and,
lastly, it can be easily removed, and the importance of this point will
be readily recognised if the fact is borne in mind that the treatment
in an emergency is purely temporary, that whatever appliances have
been used, they must be taken down again by the surgeon, and the
more quickly this can be done the better will it be for the comfort
of the patient.

There are three modes of applying the triangulsr bandage:
unfolded, folded broad, and folded narrow.

To fold the bandage broad, the point is brought down to the

M.ILP~—II. o
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sentre of the lower border, and then the bandage is folded once more,

vorking in the same direction. o .
To fold it narrow it is to be folded a third time, thus making the

warrow fold half the breadth of the broad fold. The dotted lines
, 2, 3 (Fig. 67) indicate the folds of the bandage. To fasten the

sandage the ends must be knotted together, the “sailor” or recf knot -

seing invariably employed (Fig. 68, A), as it is less liable to slip
han the *granny” knot depicted in Fig. 68, B. In fastening the
yandage, remember that the knots must always be placed on the
uter side of the injured limb, in order that they may be the more
asily undone with the minimum amount of movement of the limb
when the permanent dressings are being
applied ; that the knot must never press
. directly on a wound nor on a bone which
kg has only a thin covering of soft parts, as
for instance the shen bone ; that to prevent
Fro. 68, a knot pressing on the skin, it must be
placed on a fold of the bandage, or a
pad, of cloth must be placed between it and the skin to protect the
atter from’injury ; that when splints are employed, the knots must
lways rest on the splint.

Before passing to the consideration of the methods of applying . °

he triangular bandage to the various regions of the body, it will be
onvenient to give a description of the methods of forming the
lifferent varieties of slings which are used for supporting the arm.

I. The large arm sling.—Take an unfolded bandage, throw one end : -

f it over the shoulder of the sound side, the body of the bandage

ying across the patient’s chest, and the point behind the injured -

lbow; next bring the injured arm across the patient’s body, in
Tont of the bandage, and hold it there with the thumb pointing
1ipwards, and the angle formed by the forearm and wupper arm
lightly less than a right angle. Then take the other end of the
oandage, and bring it forward over the forearm and up to the
houlder of the injured side, and knot the two ends on the shoulder.
Lastly, take the point and bring it round to the front of the elbow,
ind pin 16 to the body of the bandage, as shown in Fig. 69. This
5}1};1,«;“7 1s used in cases where it is considered necessary to support the
lbow.

2. The small arm sling—Take a bandage folded broad, throw one
nd of it over the shoulder of the uninjured side, allowing the body
of the bam.iage to lie across the chest. Next take the injured arm
ind bend it across the chest, placing the wrist across the centre

Fh



Fer 71.—8uxG To 5 rroxr Eteow H c e e {9






pandage with th
cer end of
] on the choutder of A
, ghoulder. This

ble that the
Fig. 70)-

Tn cases where
\t the same Hime
' gling, made as follows 2

injured €22

(b) While =¥ rteg T T
enﬁoit‘;‘:’::s.‘.i‘—?::—;—_"::.ﬂfz;ﬁ::’—
and tie €= ef_x::f?:z—s:-t:—: =

in front ¢f = S —F SrTiE
© Foldkhe;d:ic-‘::"z e S T —r =
andsec:re:.:‘:’-’rg::.—:—"_;;_ i
Improvised Slings—S2E e 2= I gy =
fing, and the oy eyt ETTASE 22 T — = =
i y erreTe= =T T
T S Teemie

hen one of them stozc b2 Zider
round the neck; tEe e -
through the “ ez=72t =
a support fn wEEE e
Tn the evezt ¢f t2=2 Telmeze
mation of a sE=g z‘:'f:_';:';;z’:

the coat oz tEe faz cf e o
and broogkt ve =
breast of the ecal, S== X

centre of I oz =

hand, exoer == o o
wrizty eroez e o o o
and It Sz (T i 7
[ R A -;f °
B pugar_ s .
andzzs fz Comz= =2 A
z2 el
bandage 222 T -,C,_‘,' A A -
T I 3 RN TR > e -~
2o Ghew Tt




212 The Modern Physician

wards on the bandage with the wrist on the centre of the lower
border and the fingers directed towards the point of the bandage.
Next fold the bandage over the fingers and the back of the hand, and
carry the point up the forearm (IMig. 75). Now take the ends, and
crossing them on the back of the hand carry them to the front of the
wrist; eross the bandage here once muore, and bringing the ends to
the back of the wrist knot them, covering the knot by folding down
the point and fixing it with a pin, as indicated in Fig. 76.

Bandage for Wounds of the Arm.—Dress the wound.
Take a bandage folded broad, place the centre of it over the wound,
carry the ends round the limb, and bring them back again to
the same side on which the wound is, and knot them, taking care
that gl}e knot does not press directly on the wound. Place the arm
in a sling. _

Bandage for the Elbow.—Fold a bandage broad, and lay
the elbow on its centre, carry the ends forward to the front of
the joint ; cross them and carry them to the back of the forearm ;
cross them and carry them once more to the front of the joint; cross
them for the third time and knot them on the outer side of the upper
arm. The crossings should fix the upper and lower edges of the
bandage, and it is well to bend the elbow prior to applying the band-
age (Fig. 70, Lesser Sling).

Shoulder Bandage.—Take an unfolded bandage, lay the centre
of it on the shoulder with point upwards towards the neck, and
the lower border reaching to the middle of the upper arm. Take the
two ends, cross them on the inner side of the arm, bring them back
to the outer side and knot them. Next put the injured arm into a
small arm sling, and pass the point of the bandage under the sling at
the shoulders, fold it over and pin it to the bandage on the top of
the shoulder (Fig. 77). ,

- Bai‘}lldage for the Sole of the Foot.—Fold a bandage narrow.

ace the centre of it on the sole of the foot, bring the ends for-
ward and cross them on the front of the foot, carry them round the
ankle to the back of the leg. Cross them here, and bring them to
the front, where they are knotted (Fig. 78). ’ i

Bandage to Cover the whole Foot.—Place the foot in the
centre of an unfolded bandage, with the toes directed towards the
point ; fold the point upwards over the toes and the front of the
instep.  Cross the two ends on the front of the foot and carry them
to the back of the anlle. Cross them here, and in doin soy e
the lower border of the bandace ; bring the’ ends round t% thesi' urz
of the ankle joint and knot, covering the knot by foldi o
the t over ] S KD, g the k y folding down

point over it and pinning it as shown in Tig. 7q.
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How to Bandage for Injuries =1

Bandage for the Knee—Fold a bandage broad, and Iay ;
neross the joint, with its centre resting on the knee-cap. Carry th
ends to the back of the joint ; cross them and bring them to the front o
the lower part of the thigh; cross them and take them once more t
the back of the joint; crossing them here finally, and bringing then
to the m):ter side of the leg below the knee, where they are knotte

Fig. 8o).

( Bandage for the Hip,—This bandage is similar to that fo
the shoulder. A parrow folded bandage, carried round the waist i
the form of a belt, and knotted in front, taking the place of the sling
in the former case, preventing the bandage from slipping down.
second unfolded bandage has its point passed under the ““belt,” an
pinned 2s in the accompanying illustration, with the lower borde
reaching to the middle of the thigh; the two ends are now taken an
carried round to the inner side of the thigh, crossed and brought bacl
again to the outer side where they are knotted (Fig. 82).

Bandage for the Chest,—To fix dressings or retain a ponltic
in position, take an unfolded bandage, lay it on the chest with th
point over one shoulder, and the ends passing round the body to th
back—the two ends are kmotted together here (Fig. 83). The poin
is now drawn over the ghoulder, and knotted to one of the end
(Fig. 84).

Bandage for the Breast.—To support an inflamed breast, o
retain dressings in position, take a bandage folded broad, and hol
onc end on the shonlder of the uninjured side. Carry the bandag
over the breast that needs to be supported, and bring the end unde
the arm on the injured side, across the back to the top of the shoulde
on the uninjured side ; carry it round the front of the shoulder, unde
the armpit, and round again to the front of the joint, where the tw,
ends are to be knotted.

Bandage for Broken Ribs.—Tske two or three bandage
folded broad and firmly bind the chest with them, having the centr
of one of the bandages over the seat of injary, and the ends knotte
at the opposite side of the chest. See FracTure oF Rips.

Bandage for Scalp Wounds.—Take an unfolded bandage

lace the centre of it on the top of the head, allowing the lowe

rder to fall forwards across the forehead and reach to the root o
the nose—the point resting on the back of the reck. Gather up th
ends and carry them backwards sbove the ears, eross them at_th
back of the head, as low down and as near the nape of the neck a
possible, to prevent the bandage slipping up, and bring them forwar
again, and knot them on the centre of the forehead; then take th
point and make traction on it to obtain the requisite amount o
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pressure, and fold it upwards and pin it to the centre of the bandage
on the top of the head (Fig. 81). . .

An admirable bandage for retaining large dressings, starch
poultices, &c., on the head may be formed from a large sguare
Londkerchief. Ifold it so that one portion of it is about four inches
broader than the other, Lay it on the head with the narrow portion
uppermost ; take the corners of this portion and knot them under
the chin ; then take the inner and broader portion, fold up the side
over the forchead, pull on the ends to get the handkerchief to fib
closely over the head, and carry the corners to the back of the neck,
and knot them there.

Bandage for the Eye.—Told the bandage narrow, lay the
centre of it on the injured eye, and carry the ends backwards
diagonally below the ear on the injured side, and above it on the
sound side, and knot them at the back of the head.

Bandage for Wound or Fracture of Lower Jaw.—Fold
the bandage narrow, place the centre of it on the chin, and carry
the ends upwards, one on each side of the face, and tie them on the
top of the head.

Bandage for the Forehead and Neck.—The bandage is
folded narrow, snd its centre placed over the wound; the ends are
earried round, one on each side of the head, crossed at the back and
knotted in front.

The Triangular Bandage in the Treatment of Bleeding.—
There are two ways in which the bandage may be utilised in con-
trolling severe bleeding from & wound :—

1. Local pressure by pad and bandage on the bleeding point.

2. Distant pressure on the main artery supplying the region in
which the wound is situated.

- Local Pressure.—Should pressure by the hand, raising the
limb, &e., as described in the section which treats of the control of
hemorrhage, fail, it then becomes necessary to apply a firm pad
over the wound, and to apply pressure on the open ends of the
blood-vessels and occlude them by taking a bandage folded narrow,
placing the centre of it over the pad and applying it firmly,
according to the methods 'suitable to the region” of the body in
which the wound is situated, and which have been already fully
.deseribed and illustrated, remembering always that the operator
must assure himself, by watching the effects of the pressure which
he has applied, that the bleeding has stopped, before he leaves the
injured person.

Distant Pressure—When the simpler methods, including local
pressure by bandage, fail to control the bleeding, it becomes necessary
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The Tourniquet 215

to go higher up the limb, to a point where the main srtery which
supplics blood to the limb lies upon a bone, and there, by pressing
the blood-vessel firmly against the bone, prevent any blood flowing
through it, and from being poured ont at the wound.

The apparatus employed for the carrying out of this mancuvre is
called a tourniquet, which consists of three essential parts :—

1. A pad.

2. A Eand to pass round the limb.

3- An apparatus for tightening the band in order to apply the
necessary pressure.

There are many varieties of this instrument in usc, that intro-
duced by Petit, a French surgeon, in which a screw is used for
regulating the pressure, being the most familiar. Professor Esmarch,
of Kiel, recommended the elastic band tourniquet, which consists of
an indis-rubber band, which firmly encircles the limb several times,
and is then fixed. A perfectly efficient instrument can, however, be
improvised in the following manner — 3 )

1. Take a round flat stone or & cork, and roll it up in a small
handkerchief This forms the pad. .

2. Take a handkerchief folded diagonally to form a triangle, and
then folded narrow. Tie this loosely round the limb with its centre
over the spot where the pad is to be placed. This forms the band.

3 Hollt)i the pad in position over the artery, adjust the bandage,
80 that it les over the pad, and then take a ke, or a closed pen-
knife, or & bit of stick wﬁich is sufficiently strong, pass it through
the bandage, and twist the bandage. This constitutes the n%pamtns
for applying the pressure; as the stick is twisted round, the andage
encircles the Iim% more tightly, and the pad presses the arggry
against the bone. When the desired amount of pressure has f}n
oﬁtaincd, the penknife or stick is fixed by taking one of the cxtlhs
of the bandage, giving it a turn round the Lnife, and t{mg 1t t"r the
other end. In the illustrations (Figs. 85 and 86) the km:; oh'ch
bandage has been brought inilt)o requisition to act as the pad whi

resses the artery azainst the bone. .. .

P The Trianrg'uﬁr Bandage for the Fixation of SPhﬂtS-‘;.
In case of fracture the splints are mtamcgi in position by mcimg .
bandages which are folded narrow, and encircle the limb—inclu l}:;
the splints—above and below the seat of fracture, the en};is }{eu;)g tlha
\'anuEIy tied on the outer or more accessible end of the ut‘;-c 4
knots resting on the splint. In fractures of the lobwcrdn tixc k) c);
some difficulty may be experienced in passing ﬁ’é’ ;ﬂébcbban Jamo
the limb, but ‘may be overcome by folding one cnh_ °" the baudnEe
over the end of a flat, thin piece of wood, and pushing
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under the limb. If the bandages are placed in position before the
splints are applied, the necessity for raising the limb to allow of
the bandage being passed under it will not arise, which is a point
of some importance. . )

It only remains to add, in conclusion, that all who are interested
in the subject of First-Aid to the Injured—and who are not in-
terested, for are not all liable to meet with accidents ?—should
practise the various methods of using the Triangular Bandage, for,
simple though they be, it is only thus that they can perfect themselves
in the art.

[The reader 1s recommended to peruse the Section on the Skeleton
(Vol. L) as a preliminary to this portion of the work.]

ON FRACTURES

When a bone in the body is broken it is said to be fractured
(Latin, frangere—fractum, to break). Injuries to the bones and
muscles, such as fractures, dislocations, and sprains, are commonly
met with in every-day experience, and as the future usefulness of
the limb depends largely on the manmer in which it is treated ab
the outset, it is of the utmost importance that the nature of the
accident, and the method of treating it, should be carefully con-
sidered(i and the principles underlying its management thoroughly
grasped.

Varieties of Fractures.—When a bone is broken, but the skin
and soft parts covering it remain uninjured, the fracture is said to be
simple. When, in addition to the broken bone, there exists a wound
which communicates with the ends of the broken bone, whether this
wound is caused by vhe force which produced the fracture, or by one
of the sharp ends of the broken bone perforating the skin, the

fracture is said to be compound. There are thus two great varie-
ties of fracture—

1. Simple.
2, Compound.

It will be readily understood that simple fractures are much less
gerious than the compounds, They usually do well, whereas the
latter are always serious, those of the upper extremity being less
fatal than those of the leg, and these latter less so than those of
the thigh. The importance of this fact will be borne in mind
when treating a case of simple fracture, because the greatest
danger to which the Ppatient is exposed is that of the simple frac-
iure being converted into a compound one, either by injudicious and
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Fractures

FRONT VIEW OF ADULT MALE SKELETON
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rough handling, or by the patient himself, in his efforts to move.
He may be aided in these efforts by his friends or the bystanders who
are ignorant of the danger to which he exposes himself, and it will
be for the reader, should he witness such an accident, to insist on
the patient lying still, till medical aid arrives, and in the event of
this not being immediately available, to adopt the means hereafter
to be described for fizing the broken ends of the bone in such a
manner that no further injury can be inflicted, and further, to super-
intend the careful removal of the patient to the hospital or his
home.

In addition to the two great varieties into which fractures are
divided, there are other methods of classifying them. Thus a simple
or compound fracture is said to be complete when it is broken right
through ; sncomplete, when it is only cracked or bent, as in * greens

Fra, 87. Fio. €8, F1a, 89. Fra. 90,
{mpacted Fracture, Transverse Fracturo, Oblique Fracture, Longitudinal Fractura,

stick” fracture, where, instead of the bone breaking, it bends, and the
bone on the convex surface of the.bend is split up, as happens when
a green branch of a tree is bent—this form of fracture is frequent
amongst children ; fissured ; impacted, when one end of the broken
bone is driven into and fixéd into the other. This form of fracture is
most frequently seen in old people.

. Then, again, complete fractures may be classified according to the
direction of the line of fracture. They may be transverse, when the
line of fracture lies at right angles to the long axis of the bone.
These fractures are not Yery common, and are most frequently met
with in children, and are then near one or other end of the bone.
Oblique, when the fracture runs diagonally across the bone, and both
broken ends have sharp points. This form is very common, and is
the one in which there is the greatest risk of a simple being converted
into a compound fracture. Longitudinal, when the line of fracture

runs in the long axis of the bone; this form is usually met with in
the vieinity of a joint (Figs. 87-go).
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In a Comminuted fracture the bone is broken into several fran-
ments, A Multiple is one where a bone is broken in more tbnnro:o
place. Finally, o fracturc may be complicated by some other injury,
as when one of the larger arteries in the vicinity of the injury is
ruptured, giving rise to scrious blecding ; or where a nerve is torn
through, causing paralysis; or when an important organ, such as the
{ung in fracture of the ribs, or the brain in fracture of the skall, is
damaged.  Tho following table, which reduces the foregoing defini-
tions to tabular form, may be of assistance to those who wish to
convey to memory the different kinds of fractures :—

Fractures.
Pty
Ilaoun
I
Complete, Inwmllﬂeto.
Transversa, Greenstick,
Oblique. Cracked.
Longitudinal. Fissured.
Comminuted, Impacted.
Multiple. Perforated by a ballet,
L |
Comp{icntcd.

Causes of Fracture.—Fractures arc met with at every period
of life; in infancy they arc generally incomplete, but complete
fractures of the clavicle and bones of the forearm are common in
childhood, about half the cases of the former occurring at this period
of life. Adults are more liable to complete fractures, and men, on
account of the nature of their work, arc more frequently the victims
than women. In old age, the impacted fracture is most frequently
met with, as the bones at this period of life are brittle.  The fracture
being commonly situated at the upper end of the thigh-bone, or at
the wrist, thongh it may be met with in other regions. Certain
discases predisposo to fractures; thus lunatics are very prone to suffer
from this accident, snd this fact should be remembered by all who
have to attend on such patients; and they mast be most careful in
applying any form of restraint which may be rendered necessary.
Iiickets is onother discase in which the bones easity break. When-
cver the bones arc in & brittle condition, muscular action alone is
suflicient to produce a fracturo—thny spapping across of the kneo-

£
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oh handling, or by the patient himself, in his efforts to move.
rlf: {;xlllay be aid%d in t]z;se eﬁ'grts by his friends or the bystanders who
are ignorant of the danger to which he exposes himself, and it will
be for the reader, should he witness such an acmdept, to insist on
the patient lying still, till medical aid arrives, and in the event of
this not being immediately available, to adopt the means hereafter
to be described for fizing the broken ends of the bone in such a
manner that no further injury can be inflicted, and further, to super-
intend the careful removal of the patient to the hospital or his
home,.

In addition to the two great varieties into which fractures are
divided, there are other methods of classifying them. Thus a simple
or compound fracture is said to be complete when it is broken right
through ; incomplete, when it is only cracked or bent, as in “greerns

F1a. 87. Fia, 88, Fia. 8g. F16. c0.
{mpacted Fracture. Transvorse Fracture, Oblique Fracture, fongitudinal Fracture.

stick” fracture, where, instead of the bone breaking, it bends, and the
bone on the convex surface of the.bend is split up, as happens when
a green branch of a tree is bent—this form of fracture is frequent
amongst children ; fissured ; impacted, when one end of the broken
bone is driven into and fixéd into the other. This form of fracture is
most frequently seen in old people.

Then, again, complete fractures may be classified according to the
direction of the line of fracture. They may be transverse, when the
line of fracture lies at right angles to the long axis of the bone.
These fractures are not very common, and are most frequently met
with in children, and are then near one or other end of the bone.
Oblzque, when the fracture runs diagonally across the bone, and both
broken ends bhave sharp points. This form is very common, and is
the one in which there is the greatest risk of a simple being converted
nto a compound fracture. Longitudinal, when the line of fracture

runs in the long axis of the bone; this form is usually met with in
the vieinity of a joint (Figs. 87-go).
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In a Communuted fracturc the bone is broken into severl frag-
ments. A Multiple is one where a bone is broken in more than ono
place. Finally, a fracture may be complicated by some other injary,
as when one of the larger arterics in the vicinity of the injury is
ruptured, giving rise to serious bleeding; or where n nerve is torn
through, causing paralysis; or when an important organ, such as the
lung In fracture of the ribs, or the brain in fracture of the skull, is
domaged. The following table, which reduces the foregoing defini-
tions to tabular form, may be of assistance to those who wish to
convey to memory the different kinds of fractures :—

Fractures.

Simple,

Ccm[iound.

1
Oom[:etc. Incomplete.
Transverse, Greenstick,
Oblique, Cracked.
Longitudinal, Fissured.
Comminuted, Impacted.
Multiple. Perforated by a bullet.
|
Complimted.

Causes of Fracture.—Fractures are met with at every period
of life; in infancy they sre genecrally incomplete, but completo
fractures of the clavicle and bones of the forearm are common in
childhood, about half the cases of the former occurring at this period
of life. Adults are more linble to complete fractures, and men, on
nccount of the nature of their work, are more frequently the victims
than women. In old age, the impacted fractureis most frequently
met with, as the bones at this period of life sre brittle. The fracture
being commonly situated at the - = == -F T T ‘
the wrist, thongh it may be n
diseases predispose to fractures ; L.
from this accident, and this fact should be remembered by all who
have to attend on such patients; and they must be most careful in
upp]yiug any form of restraint which may be rendered necessary.
Rickets i3 nnother discase in which the bones easity break, When-
ever the bones are in a brittle condition, muscular action slone is
sufficient to produce a fracturo—thus snapping across of the knee-
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cap, the result of muscular exertion, is a very common accident.
The collar-bone has been known to break as the result of attempting
to lift & heavy weight. But apart from these constitutional causes
of fracture, it may be taken as a fact that the cause of fracture is
always force of some sort. This force may be applied from :wzz?m
the body itself in the form of muscular action or from withéut
Fractures, then, may be due to internal violence or ewternal violence.
The form that the external violence takes varies with almost every
accident, but it may be divided into two great divisions—

1. Direet.

2. Indirect.

Direct violence may be due to a blow from a stick or the fist,
the fall of a heavy mass on a part of the body, the passage of a
wheel over a limb, a gunshot wound. Whatever the form of violence,
the fracture invariably takes place at the spot where the wnjury s
received, and, further, it is this form of violence which is apt to cause
a compound fracture.

Indirect violence.—An individual stumbles, and in his endeavour
to save himself from falling on his face striles the ground with the
palm of his hand, and fractures his collar-bone. Another, jumping
down from & height, and landing on his feet, fractures the neck of
his thigh-bone. It will be noticed that in these two accidents the
fracture occurs, not at the point where the force was applied, viz.,
the hand or the foot, but at a point far removed from these regions,
and on examination it is found that the fracture occurs at the
weakest point in the column of bones through which the force has
been transmitted, by a bending and subsequent snapping of the
bone. A similar form of accident is met with in the fibula or outer
bone of the leg. When the foot is forcibly pushed’ outwards, the
lower end of the bone is also pushed outwards, the bone is bent and
a fracture occurs not at the end of the bone, but a few inches higher

up, where it is thinnest and wealest. The causes of fracture, then,
may be tabulated as follows :—

i
Causes of - Fractuere.

I

Direct violonce blows, Indirect violenco: falls,  Muscular action, .
Fracturo at seat of injury,  Fracture at some dis- Some discased condition of
Berious, ofton compound. tance from seat of bones usually present.
injury.
Usually simple,

Mzay be converted into
compound by rough
handling,
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Symptoms of Fracture.—When a person complains of having
received a blow or a fall, followed by a scnsation of something giving
way, and of pain when any attempt at movement is made, and when
on cxamining the injured limb and comparing it with the sound onc
the former is found to be altered in shape or deformed, the presence
of & fracture may be suspected. If, in oddition to the above-
mentioned symptoms, it is found that the patient is wnalle to
move the Iimb, but that by manipulation it can be moved in
abnormal directions, that during these manipulations a grating
sound (crepitus) is produced, and finally that the limb is shorter
than its neighbours, the presence of a fracture becomes certain.

The symptoms of fracture then are—

1. The history of a fall or blow, accompanicd sometimes by a
sensation of something giving way.

2. Pain on attempting to move the limb.

3. Inability to move the limb.

‘These three symptoms have to be clicited from the patient himself
should he be conscious, and are called the subjective symptoms.
Following on these there are—

4. Deformity.

5. Shortening.

6. Unnatural mobility.

7. Crepitus, or the grating sound produced by the broken ends of
the bone rubbing against cach other.

8. Swelling,

These are termed the objective symptoms, and have to be dis-
covered by the person attending to the patient. Now, if all the
symptoms mentioned were present in every fracture the discovery
or diagnosis of the injury would be a simple matter; but, unfortu-
nately, they are not all always present. "For instance, when two
bones lie side by side, as in the arm or the leg, and only one of
them is fractured, the other bones prevent the deformity which is
50 important a eign. This state of matters is well illustrated in o
transverse fracture of the tibia or inner bonme of the leg, with no
displaccment, where the fibula or outer bone keeps the limb
straight,

Then, again, in mmpacted fractures no abnormal mobility or
crepitus exists, and, as a matter of fact, it is highly dangerous to
try and get these symptoms in old people, the only symptoms present
being o slight amount of shortening and a slight deformity, And,
Iastly, it is always difficult to discover a crack or fissure in the skull
or any other bones, and often it is only possible to come to a decision
by nating the symptoms produced in neighbouring orgsns. It will
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be secn then that, whilst ordinarily it is easy to discover the 1
of o fracture, cases must frequently arise when it is very dif
do so, nay, sometimes impossible to be quite sure, and in sw
it only remains for the unskilled attendant to treab the case
were a fracture.

In order that the treatment of fractures may be carried o
intelligent manner, it becomes necessary to understand cleas
some of the symptoms already mentioned are produced, and
the deformity is most important, so far as the future utilit)
imb is concerned, for unless it is remedied the alteration I
becomes permanent.

Fig. o1 shows a Rontgen-ray photograph of a fracture of tt
of the left leg. It was taken from the outer side of the limb -
the temporary splints. The fibula shows darker than the tibi:
lies behind it, the faintest shadow being that of the soft part
points to be noted are (1) the shortening of the limb caused

¥1a. g1, ~Badly Usited Fracture of Femur Causing a Doformity,~

lower fragments, with the foot, being pulled up by muscula
and by the direction of the force; (2) the deformity; (3) u
portant of all, the sharp ends of the broken tibia, which m
easily have pierced the skin and converted the simple fractur
compound one had the patient been roughly handled.
Deformity is produced by muscular action. The must
attached to the bone. When the latter are intact the musc
tract and produce the various movements at the joints, but
bone is broken the muscle in_contracting pulls on one or othe
broken ends of the bones, and consequently gives rise to displ:
(Fig. 92), and frequently shortening of the limb. The deform
also’be caused by the weight of the ltmb. In fractures of th
extremity the foot is generally found lying on its outer sid
direction of the fracture is of importance, for, as has alreas
remarked, when the break is transverse there may be litth
displacement,, whereas in obligue fractures there generally is
siderable amount, together with shortening. LastTy, the dere
which the force causing the fracture acted. influences the ¢
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e borne in mind, ss its object must slways be to combat the several
causes of deformity.

Crepitus, or the grating sound produced by the broken ends of
the bono rubbing against each other, is s conclusive sign of fracture
when produced durng the examination, but is
not one that should be looked for when there
are other signs evident; and indeed, in fm-
pacted_ fractures no attempt should be made .
to clicit it; the examination of such fractures A \
being carried out with more than the uswal A~
amount of gentleness and care to bo practised
in the hnn(ﬁing of every fractare.

Unnatural mobility, too, i3 & symptom g, ga.Fractoroot Humeron,
which ehould not be depended upon, shen Deteid Mosclo A pulling lower
other cqually distinctive symptoms are present.  Fagge - o i o
It cnmﬁs unnecessary suffering on the patient,
ond in impacted fractures does irremediable harm.  One shudders
sometimes ron hearing an ambulance pupil say that one of the
symptoms of fracture 1s * unnatural mobility : that is to say, a joint

* where no joint should be,” indicating an amount of roughness in
manipulation truly appalling, and not to be imitated.

Suwelling, following immediately after tho receipt of injury,
indicates the rupture of a large artery or vein, snd consequent
bleeding into the tissmes round the fracture. In addition to the
symptoms produced by the injury to the bone itsclf, there may be
others, due to the effect of the accident on the general aystem. These
are termed the constitutional symptoms, such as shock and faininess.
In conclusion, it must be borne in mind that every fracture is to be
examined with the ntmost caution; it should be handled as little as
Eossible, and when manipulations are absolutely necessary they must

o carried out with the greatest gentleness. The sound limb should
always be carcfully examined in the first place, g0 as to familiarise
oneself with the normal shape and the position of hony prominences.
A comparison should then be made between it and the injured one,
ond a conclusion come to as to the nature of the injury, more by
the appearance of the limb than by handling of it.  Should it be
necessary to remove part of the clothing, it should be cut off the
injured side, if its removal in the ordinary way gives rise to dis-
comfort or exposes the patient to any risk in the way of rough
handling ; and always, in Temoving the dress, begin doing so on the
uninjured side,

Repair of Fracture.—Fractures heal more quickly in children
than in adults. They heal more quickly if the ends of the broken
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bone are brought accurately together and kept wmvmobile, jt
in wounds involving the skin and soft parts, where, if the
of the wound are brought together by stitches and the
kept at rest, it heals rapidly, leaving a very slight scar; wi
should nothing be done, it takes much longer to heal and leav
ugly mark.

If the ends of the bone are not brought accurately together,
during the period of healing, the fragments are not kept absol
steady, blood is poured out round the broken ends.  This
becomes firm and organised, forming what is called the calle
encircles the broken ends like a tube, and fixes them. Gradually
salts are deposited in this organised material, and the ends of the
are cemented together. But nature makes no attempt at neutra
the deformity, so that if mothing is done to help it the bone
unite in an unnatural position ; and further, if the ends are not
fixed, but considerable movement permitted, the lime salts ma
be deposited at all, and the ends may be united by a cartilag
band only, forming a false joinf, and thus greatly impairhfg
utility of the limb, or indeed rendering it absolutely useless. 1
thus be seen that the main object of treatment must always
aid nature in her efforts at effecting a cure. If the broken en
the bone are brought accurately together, if they are kept im
ably fixed in this position for the requisite length of time, natur
do the rest; and in a longer or shorter period of time, dependi:
the age of the patient, his constitution, and the nature or sever
the injury, the bone will be restored to. its original condition, an
limb be as useful as ever. © ,

Treatment of Fractures.—To restore a bone to its n
position, and keep it there by means of surgical appliances, i
:ﬁ;ycilfrlp_le principle which underlies the treatment of fractures

ying out of this principle is often most difficult. I
pately, however, the man who treats a fracture in an emen
1s not concerned with the difficulties which beset the one who 1
maintain this principle for some considerable time; all the f
ims to d&ls to convinee himself of the presence of a fr;mture, orh
sggszné emgrounds for suspecting phe presence of one, to take
) ps as will prevent any further injury being inflicted. Now a
tz}l;;gtér pr:porblog of fractux.:es occur in the gpen air, in the stre
tancemil‘;:) Ty, gr 1t may be in a workshop—at any rate at som

m the patient’s home or a hospital—the first point
l:.g‘t;lneénliex:ed is th(izt he has to be removed from the spot Wlljlere h
patient s oxposed to the sick op i or e of removal tha
: of further injury. In a simple fra
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"Treatment of Fractures 2

s
the sharp end of a fragment plercing the skin, and couverting
into the far more dangerous compound variety, it mnst then be |
duty of the bystander, before he allows the patient to be remov
before he allows him to move—or often the further injury is s
fuflicted by the patient's endeavouring to get up and walk—fo
the broken ends of the bone in smch a way that they can inflict
further injury on the roft parts. In cases of compound fract
it is clearly his ‘business—in sddition to fixing the broken ends of
bone in some immavable apparatus—Lto stop the bleeding, snd fart!
to cleanse the wound and apply & temporary dressing to it
The temporary u;l;pﬁances Tequisite for fixing the two broken e
;i rrf!lxliif:mc are splents, pads, and triangular bandages, or ha
.. Splints are pieces of wood, or other sufficiently firm
which sre fixed to & broken bone', and prevent mcovemzmt of tgtemn
two are generally employed, one for each side of the broken b
Improvised splints can be easily made, the material available{
pending on the Jocality in which the sccident occurs; for insta
{oded nevspapers, covers of baoks, st battle-covers, thiz boa
3, walking.sticks, twigs, or branches cut £
matters not wh i, 80 55 Sohen ol O frees
b‘mkefn’:&s \gx Z&. the material, so 1t be sofficiently 7igid to keep
Pads.~—As the splints are hard ied di
to the skin they would give 1-is‘:3r t:)‘;:?nﬁfg dtgfb:happhed dire
1};‘?&; ix:pc legng cm{:xgh—-ufxore especially on 'the skin ;vgge:sgur: k’
X ¢, such as is found at the g i
might eauso ulceration,  For this ie::geﬁ?r tbl? clbow-joint—
t(:pvctr;d with some soft materisl, snch as cottoi i{"ox:ltsl o f\%wﬁay
in the conntry moss wonl alki i » yeTs of La
must be taken thet ;;fuﬂin‘;zx;;u:ﬁﬁadm:;able padding), and
ix\l’lgd up Rybﬂlm padding, special uttentizjz %eif}éep?gbmaiﬁ c;rej
vo and below b A pal e kol
the :i-lfes and ends oofnt)i’:epx:;ﬁ::mﬁ The padding should ove
o triangular b ohi ; .
8 handkerchief diagoizgg;ge:,rewg:z% may be improvised by fol
and are applied, one above’und the thto fix the splints i post
the fnxnmner slready described. other below the seat of injur
aving deseribed : '
saty to considor the :&;sn 2?,%1? rzaipp”,‘"‘t“& it now becomes 1
tho first place, the pationt must be reassared. s Shoncer Lo
21;‘].& t’l;bc erowd, which g:ehmn;egssyred and advized to lie
& stand back and oi prings up all round,
earefal nd give the patient ) e
l but gentle exswination of t}?e iﬁ?ur? ?nl:q?k&m.gfg% :cI\.Tf
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sary comparing it with the uninjured side. Having decided upon
the nature of the fracture, it becomes necessary to improvise the
splints that are required from whatever suitable material there may
be at hand, and in order that they may fit properly, they are tried
first on the uninjured limb. Some form of pads must next be pro-
vided, but it may be remarked that in simple fractures, where 1t is
not necessary to remove the clothes, these form efficient padding, and
no other need be provided. Finally, the bandages are prepared by
folding handkerchiefs to the requisite breadth, and nothing now
remains but to fix the splints firmly to the injured limb, and this
is done in the following manner: Two assistants are called in to aid
the operator, one grasps the Iimb above the seat of fracture and
steadies the upper fragment ; the other grasps it below the fracture
and steadies the lower. If the deformity be great, and the danger
of one of the sharp points of bone perforating the skin be imminent
gentle efforts may be made to rectify the displacement to some
extent, and straighten the limb, by getting the man who is holding
the lower fragment to pull upon it firmly and steadily without any
%?5;?§;ethe man who grasps the upper fragment keeping it steady all
_ Whilst the extension on the lower fragment is being main-
tained, the operator takes the two splints and applies them to the
limb, one on each side; he next fixes them by applying -bandages
firmly above and below the seat of injury, and it is only after the
splint has been fixed that the two assistants relax their hold on the -
two portions of the fractured bone. But it must be clearly under-
stood that it is only in exceptional cases that traction wﬂlyneed to
be made on the limb, as part of the emergency treatment, in the
large majority of cases; steadying the uppgr and lower frf,wments
and gxpplymg well-padded splints, being all that is necessar : 'ﬁl case:;
of simple fracture. In compound fractures the roceduy e diff
somewhat, because before fixing the fracture it is gecessa - in :gs
first Place, to stop the bleeding, it may be by the a 1icalg’ . f .
tourmiquet Yo the main| artery of the limb %\Text tl?ep 1051 st
be thoroughly cleaned and dressed. Washing ib Withwmlm muls(tli
water serves the double purpose of cleaning %G and al ) et}naﬁzo
ing the bleeding from the surface of the wou el
sidered desirable to add some an%ieotiotte ggound. e B o
be remembered that alcohol which}i)s as (:1 ru?ewaﬁeg{‘il the}? ot
either pure or diluted with clean water k o,
alntlseptic wash.  For a dressing a piece Bfné%efg 30;7}51{0:&313%
clean water or ale i : :
vosition by a ban d‘i(;l, ;g)egh‘emo, btlhe wound and retained in
e, admirably, After the bleeding and
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the wound have becn attended to, the broken bone is fixed in the
same way as in a case of simple fracture in the same region.

. When the fracture has been fixed, the Inst point to be considered
is the removal of the patient. This subject will be considered fully
in another chapter, aud it is sufficient to say here that in fractures
of tho lower extremity the patient must always be carricd on a
streteher, improvised or otherwise, or in an ambulance waggon. In
no case must he be hustled into a cab nr cart, and attled off ata
great speed to the nearcst doctor, as invariably scems to be the desire
of the onlookers. In fractures of the upper extremity, the patient
may. §0 in a eab, should he feel faint; but if in a condition to do #o,
it will be more comfortable and less painful for him to walk to his
destination.

DISLOCATIONS

Beforo proceeding to a consideration of the t of spectal
fractures, it will be useful to say a few words regarding dislocations.
Many of tho symptoms of this form of injury ate similar to those of
fracture—the difficulty of distinguishing the one from the other is
sometimes very great—though as a rule it is easy to do so; and tho
danger of meddlesome interference is as great, if not greater, than it
is in fracturcs.

Definition.—A joint is said to be dislocated when the articular
surfaco of ono bone entering into the formation of the joint is displaced
from that of the other. .

* The accompanying sketch of a dislocation of the shoulder-joint,
where the head of the humerus A is displaced from the shallow
cup or “glenoid cavity” B of the scapula

or shoulder-blade, illustrates one of the B
varietics of dislocation at thia joint.
Varieties.—A dislocation is said to bo A

complete when the bone fs wholly displaced,
fncomplete when the displacement is onl
partisl.  When a twound communicates wit
o dislocated joint it is called a compound
dislocation; “when no wound exists, 8 g gy Duisestion of Shontden.
stmple one. "

Causes.~As in fractures, dislocations arc caused by external
violence, which may be direct or indirect, and they may also be pro-

duced by muscular action, us is frequently scen in dis'oeation of the

lower jaw, due to yawning.

. .

-



islocations, and more especially those ol the ansie-
iplicated with fracture.

~In every case of suspected dislocation the injured
mpared with -the sound one, when the most im-
us symptom of dislocation—deformaity—will present
at once seen that the shape of the joint is different
Further, it will be noticed that the patient is unable
) ab the injured joint; and, lastly, the individual
jury will find that the mobility of the joint is

and that any attempt at movement causes severe

oms then of dislocation are i~

power of voluntary motion.

r impaired mobility.

rved that the symptoms of dislocation are in some
o those of fracture. In both there is deformity,
voluntary power. They differ in that there is no
cation. There is fixation instead of abnormal
racture ; and, lastly, a dislocation is always at a
asually some distance from it.

—The “first-aid " treatment of dislocations consists
the injured joint in the most comfortable position
ing for medical aid. TUnder no circumstances what-
qualified person attempt to “reduce” or replace the
Should the injury be situated in the upper extremity
himself with putting the arm in a sling, if in the
f getting the patient to lie in the position he finds
 and supporting the limb on a pillow or cushion.
the pain being very severe, and of delay arising in
medical man, the clothes may be removed, with the
as 1n cases of fracture, and warm applications made
nt. In all cases dislocations should he reduced as
ind for this reason the medical man should be sent
he nature of the accident explained to him, to enable
necessary appliances.

n “2“‘:"'
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' SPRAINS

A eprain may be deseribed ns the first stage in the prodaction of
A dislocation ; that is to say, the bones forming the joint are forcibly
teparated from each other, but not permanently displaced, the liga-
ments which bind the bones together are stretched, and some of them
Incerated. As a consequence there is bleeding into the joint from the
small blood-vessels which have been torn across. The blood is ponred
out between the ends of the bones, and gives rice to the sirelling
which is such a marked symptom of the injury, and this distension
causes the severe pain which is invarisbly present, The ecauses are
very much the same as those of dislocation—a fall—forcibly moving
the joint in an unnatural dircction, as when the foot is twisted
under one.

T}xe Treatment of & sprain consists in rclicving the Pain, and
stopping the bleeding which is going on within the joint. To relieve
the pain the joint must be kept at rest, and if necessary a splint
applicd to it to ensure this, The blecding must be stopped by cold
applications, by pressure, and by raising the limb. Culd may bo
employed in the form of ice applied in a bag, or cloths wrung out of
cold water may be wrapped firmly round the joint.

To employ pressure the joint may be firmly wrapped up in a
triangular bandage soaked in cold water, and applied according to
the method described in the chapter on bandaging. Should the
sprain bo sitaated in the lower extremity the limb siould be raised
on a cushion or pillow, if in the upper extremity the arm should be
placed in 5 sling. On no account should a sprained joint be allowed
to bang down.

The after effects of a sprain are sometimes very serious.  Should
it have been neglected or improperly treated, and the limb not
have been kept at rest for a sufficient length of time, the uscfalness
of the limb may possibly be Ezrmzmcntly interfered with, or the
apparently simple injury may become the starting point of serious
joint discase. . ..

From the foregoing remarks on dislocations and sprains it will be
observed that the difficulties of distinguishing between them and
fractures must somctimes be very great, more especially when a
fracture i3 associated with onme or other of them, s, for instance,
when the tip of one of the bones forming the prominence of ths
ankle is snapped off in & severe sprain_of that ig;nt, and the object
In introducing these two forms of accident at this stage, before the {
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consideration of the treatment of special fractures, is to impress on

the reader the care with which all such accidents should be handled,
to let him see for himself the great danger that lies in meddlesome
interference, and the risks that attach to treating an injury to a joint,
however trifling, as of no importance.

Having considered the symptoms, treatment, &c., of fractures in
general, it now becomes necessary to say s few words regarding the
treatment of special fractures, as, whilst the principles are the same
everywhere, the methods vary according to the region of the body in
which the injury is situated. It will be convenient to take up the
fractures in the following order :— :

Fractures of the upper extremity.

Fractures of the lower extremity.

Fractures of the head and trunk.

SPECIAL FRACTURES

Fractures of the Upper Extremity. — Fracture of the
Collar-bone or Clavicle—The collar-bone is more frequently broken
than any other single bone in the body, and the injury is very com-

F1a. 94.—Fracturs of Clavicle. ¢! 9é—chtnra .

£, Point of shoulder drawn inwards, forwar ! of
downwards, as indicated by lim:s'B, G b. ~

X

monly met with in children; it is generally the result of sndsrect
violence, such as a fall on the shoulder, though it may be produced by
direct violence, such as a blow, in which case the fracture is usually
compound. The fracture is most commonly situated in the middle
of the bone, and is of the oblique variety.

As a result of muscular action and the weight of the arm, the
outer fragment is pulled downwards, forwards, and inwards (Fig. 94)
50 that the inner fragment rides on the outer one.

Symptoms.—These are very characteristio. The patient is seen
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supporting the elbow on the injured side, and any attempt at move-
ment of the arm is accompanied by pain, On comparing the two
shoulders, that on the injured eide is lower than the sonnd one ; it is
also drawn forwards and fnwards nearer to the middle ling of tlo
body (Fig. 94): on passing the finger along the broken bone,
depression will be felt, followed by a prominenco caused by the
inner fragment overlapping the outer one.

Crepitus may be felt, but it is not necessary to ohserve this
symptom, as the other signs are sufficient aids to & correct diagnosiz.
Yut shortly, the symptorms are

1. Pain on attempting to move arm.

2. Deformity.

3. Drooping of the shoulder.

The treatment consists in raising the shoulder and taking the
weight of the srm off it by supporting the elbow in n sling, and in
binding the arm to the body and thus preventing movement ; and
is carried ont in the followin manncr:xi“lcx the forearm, and carry
the hand to the opposite shoulder, and support the elbow in a sling as
depicted in Figs. 71~73 in the chapter on bandaging; next, takea
bandage jbldcdgg Uroad, and bind the arm firmly to gmc%)ody leig. 96)-
It is sometimes advised to placo a pad in the armpit, but this is un.
necessary ; and if too large a one is used, may cause inconvenience to
the patient.

Fracture of the shoulder-blade is a raro accident, and the result
of severe direct violence, such as crushing, and is commonly associsted
with other severe injuries, as broken ribs. The symptoms are severo
pain, inability to use the arm, snd bruising over the site of injury ;
and the treatment consists in supporting the elbow in a broad sli::ﬁ
g’Fig. 96), and binding the arm to the side with handkerchief fold

road, as in fracture of the clavicle.

Fractures of the U’)per Arm are commonly met with, and ma
be the result of direct violence as a blow, indirvect violence from o full
on the clbow, ot musculsr action a3 in throwing s ball.  The fracturo
may be situated in any part of the bone, the most common site being
at the junction of the middle and upper thirds, and is generally of the
oblique variety.

% ptoms.—The main indication is skortening of the arm, the
positions taken by the broken ends of the bone depending on the seat
of injury and the several muscles which act on the two fragments, and
nlso upon the line of fracture,  When the fracture iz situated high up,
the upper fragment is drawn outwards (Fig. 95) and the lower frag.
ment snwards (B); on the other hand, when the bresk is near the
middle of the bone, the reverse state of aflairs exists (Fig. 95). It



arm, and pawn at the seat of 1njury. Crepilus may be
during the necessary ma.mpulat':lons, but should not be
when the other symptoms indicated are present. The
hen are —

tening of the upper arm. .

rmity. T

lity to use the limb.

1ent,—Consists in fixing the two fragments of the bone

nd supporting the arm in a sling.

ints are sufficient as a rule—one applied to the inner side
and extending from the armpit to the elbow, the other
ed to the outer side of the limb, extending from the
the elbow. The splints should be about the breadth of
d must be carefully padded, special care being taken that
t press directly on' the bony prominences at the elbow-
provised splints may be made of the covers of books,
, or brown paper folded to a suitable thickness, or straw
's, as seen in the illustration. Before the splints are
. assistant, standing behind the patient, who should be
y chair, fixes the fragments by grasping the injured arm
lder and elbow; he may apply a slight amount of extension
and gently pulling the elbow downwards, to relieve the
the sharp ends of the bones on the soft parts, and whilst
fon is being kept up, the splints are applied and firmly
1e arm by two bandages folded narrow and placed one
the other below the seat of fracture. Finally, the fore-
1t at a right angle to the upper arm, and placed in a
, allowing the elbow to hang free, as any support afforded
ot would tend to push the lower fragment upwards, and
ly ucoen)tuate the tendency to shortening which glready
5. 97-99). '

ares of the Forearm,—As there are two bones in the fore-
res may implicate both,or be confined to one or other of them.
ner case the symptoms are so marked that there is little, if
Ity in recognising the nature of the accident. In the latter,
red bone acting as o splint often prevents deformity, and
oms may be masked ; the patient, however, should not be
0 the pain and danger of a prolonged examination, the case
ted as one of fracture in all doubtful cases. All the

of fracture, pain, inability to use the limb, and deformity
r present.
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| iy the same, whether botl
Tttt B e b as follows: Tso splsts 2
ozes or e GRIT B 0O e frunt of the asm, extending fr02
;ztpami. one {0 be app +ho middle of the palm of the hard ; th
fte band of the elbow 10 5:1; of the arm, aud extending from b
char ta be applied to the "; the fingers; they must be broader tha
tip of the elbow to the fips 0 bones in the arm, end were & 1ATTO?
tke arm, because there Ee m dages which retain them in positior
it to be a?;‘ﬁmd' hich v Iying side by side together, ane
wonld squeese the banes Seh B8 8 N pdded, and care mes
i o e e e e o doss s pes
taken (ha% (oe * iz 3
. f hen the arm is bent at 2 rig)
Qaly aguinet the front of the elbow w il of the thureh
" gasle to the forearm, nat the lower end on the k .
:?;E splints being fitted to the sourd arm before bemg_f??l}?dag edﬂ;
izjared oze. o spply the splints, the 2id of zn essistant is 1
to fix the arma, which 13 bent 26 right angles to the upper arm wit
1z thumb pointing upwards, zod the essistant steadies the‘\azm b
waesing 1t by the hand and elbow, and by steadily pulling the ban
applies elight extension. The splints are then applied, the posteric
oze first and then the enterior, and are fired by two namow folde
tardazes, one abose and another below the seat of the frecture, 2
the arma is ﬁnzllf pat into 2 broed eling, the elbow being supparts
Fizs. 100, 101
¢ A fractare which i3 apt to be overlooked, with disastrons resnl
as regrds the foture utility of the arm, is that of the bony pr
nizence forming the point of the elbow znd called the olecranon ;
s eonzed by a fall on the elbow, end s often mistaken for a sprain
the joint. "A knowledge of the fact that such a mistake is often maq
sko2ld ensure the emplogment of skilled 2dvice in all cases of nfw
toihis joint. The exergency treatment consicts in patting the ar
1 8; oy snppomnoi' 2 the glbob:.

‘e of 3 fingle hone of the forearm which 0CouTs Ye
enezzonly in o}d people is that of the radius, or auter bone of 1
Andn at thg,uvm, It is cansed by
22d may be mistaken for o i of the wrist i
el stk a5  ale, e hend b drvens e £ 0 o
of the e Sometimes, however, fhs only e b &
ey of o bl on the palm of the hard the gy b3 2T
l‘.:d b fxed fust sbovethowrist, Socha case should be tren ;év ;

unture, £2d whether deformi . " ted s
b oG elormity be present or not, the arm shoald
¥t up 2 eplints 23 for frantnre of Loth bones (Firy -
_ Fracture of Boee o o0k Loth bones (Fim. 102),
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be broken as the result of & blow ; those of th
liable to injury than the left. The chief syn
and swelling of the hand. The treatment cor
padded splint to the palm of the hand, ext
of the forearm to the tips of the fingers, bint
the splint, and putting it in a sling.
Fractures of the Fingers are usually
may be simple. They are easily distinguis]
similar to that of fractures of the palm, and
the tips of the fingers to the middle of the
applied to the palmar surface of the hanc
adjacent to the injured one being used as
being bound to the splint, The hand is t
and kept slightly higher than the elbow, (S
Fractures of the Lower Extremit
Femur may be fractured in three places—(
neck; (2) at the shaft; (3) at the lower
upper end oceur most frequently in old peop
impacted and non-impacted fractures. Non
usually caused by some slight indirect wioles
the edge of a carpet: and the symptoms are (
the limb, from one to two and s half inches;
so that the outside of the foot lies helpless
inability to raise the limb on the part of |
(5) crepitus; (6) unnatural mobility. '
In smpacted fracture there is a history c
side of the hip, as often happens when the
in winter, so that the violence causing the :
symptoms are—(1) slight shortening of abou
is fized, and may be turned outwards or inv
made to straighten it fail to do so-(thus
impacted variety where there is unnatural me
move the limb on the part of the patient; (4.
crepitus, and no attempt should be made to el
then, in the symptoms of the two forms of fr:
the foot is everted, the limb is markedly shor
and there is unnatural mobility ; in the other
or inverted. the shortenine of the limh g ha:
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Fractures of the Thigh 285

(mpacted fractures arc frequently i 3
by rough handling on thc%m o)f i%ﬁfﬁﬁ;m ngﬂ-lmp:’xctcd ones
harm is done to the pati er, and thus irrcparablo
] patient. In the treatment of these fra
handling must be of the gentlest and most carefal, '.I'I;3 e, the
be advised to be very still, as he himself in his cﬂ'ortsc B sy
ondo the impaction. The foot of the injured limb m tui It:xcovc ey
and gentle efforts made to straighten it, so that ‘tll‘x g
%Zs' ogu:ﬁﬂfyl'u:]?wnrgs r'ts but should there be the least u;pengrr‘;?cctz?
1 er efforts in this direction must be disconti
st oo Tt o s tion mus iscontinued. At
Slrmad yok el ;:mg_ strn;]ghtencd, and when there isno
o s e b e yt ux ension should be mado on the injured
b, p till the limb is the same length as th
uninjured one, remembering that this is only to be o ases of
: t done in cases of
non-impacted fracture. Whilst the ext::s n is being k S
?Jlmt must be applied, and this must ulwnyslge z:s Io:?l:)%zckgfc: fnn
rﬁni the armpit_to the sole of the foot, the object being to keep thg
who! l? body rigid during the removal of the patient. Long splints
Fﬂn ¢ bought, but improvised ones do equally well, and may%)c mado
rom a broom-handle or & flat clothes-pole, & suflicient length bein
;;}E‘ﬁh' In the case of ‘chfldrcn—umbrcllus, olf-clubs, the butb—cnﬁ
Sl ulxg-rod, the soldier’s riﬂe—_npgthing Emt. is long enough and
4y ciently firm to kecp the body rigid. The splint is applied along
F? injured side of the body, and Exed with bandages fo}l]ded broad
g igs. 104-107). Where bandages are not available, shawls, searfs,
owe}ls may be nsed. One bandage is passed round tho ckest, a second
Eoun the Aips, o third below the seat of fracture, 8 fourth below the
nee, and a fifth binds the foot to the splint. The bandages can be
ﬂpo}géed under the body and leg with the help of o thin flat piccs of
wood, a3 has already been described, without mising the limb, which
must be always avoided.
two%:n bsp}mt l;lnvin been ﬁ(;mly !t)xppl
{ar s together, the sound limb giving &
injured onc.g fimb 5o
I Fractures of the skaft of tho thigh-bono are casily discovered.
oro i3 usnally the history of o fall or blow, followed by lows of
Ivh‘ver. Thero 3s shortening and deformity, and the foot is everted.
l ¢ treatment consists in applying extension till the limb is the rame
eogth as the sound one, holding the foot straight, with the toe
pointing upwards, It is advisable to have two assistants to apply
the extension—one grasping the thigh and fixing the upper. fregment,
whilst the other makes stendy traction on the foot, applying a long
splint in the manner already described, and binding the two lim
together. If considercd mecessary, 8 short splint may be 2pp lied to

ied, it only remains to bind the
dditional support to the

-
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he inside of the thigh, extending from the knee to the groin, and
2nother to the front gof the thigh. And of the bandages fixing the -
long splint to the limb, two of them must always be placed, the one
above and the other below the seat of fracture. -

Fractures of the lower end of the femur often involve the knee-
joint, and are then serious. The treatment is the same as for fractures
in other regions of the bone. .

Fracture of the patella or knee-cap is usually the result of mus-
cular action which takes place when an effort is made to prevent the
body falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power after muscular effort, and a
separation of the two fragments. The treatment consists in bandag-
ing the knee-joint with a friangular bandage, and applying a
well-padded splint along the back of the leg, extending from. the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint.

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a painful spot ab
some point of the bone, and the accident is treated in the sameo
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or indirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by.its own weight. : '

Treatment.—In the first place ewtension must be applied to
the limb in the manner shown in the illustration (Fig. 104), one
-assistant grasping the upper fragments just below the knee and
steadying them, whilst a second applies steady traction through the
foot; until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing upwards. Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
and another below the seat of fracture. If available, o long splint
should now be applied, as in fractures of the thigh, to keep the body
rigid, and more especially to fix the kneeoint; and, finally, the two
legs should be tied together. Whilst the necessary apparatus is
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the inside of the thigh, extending from the
another to the front of the thigh. And of -
long splint to the limb, two of them mus alv
above and the other below the seat of fracture

Tractures of the lower end of the femur

joint, and are then serious. The treatment is t

in other regions of the bone.

Fracture of the patella or knee-cap is us
cular action which takes place when an effort
body falling backwards, and the fracture is tra
symptoms are sudden loss of power after 1
separation of the two fragments. The treatn
ing the knee-joint with a triangular banc
well-padded splint along the back of the le
top of the thigh to the foot. Two of the f
required to fix the splint being applied, the o
below the knee-joint.

Fractures of the Leg.—Both bones a
when this is the case the nature of the injur
but when only one of the bones is fractured |
easy, as the uninjured bone acts as a splint t
prevents the deformity which is so marked
bones are affected; but the existence of =
be suspected when, after a blow or fall, thes
some point of the bone, and the accident i
manner as when both bones are broken.

The cause of fracture may be direct violes
over the leg; or sndirect violence, as when fal
height. The symptoms when both bones are
ones of fracture, together with eversion of the
wards by its own weight. o

Treatment.—In the first place ewmtensio
the limb in the manner shown in the illust
assistant grasping the upper fragments just
steadying them, whilst & second applies stead
foot until the leg is the same length as the soi

kept straight with the toe pointing upward
snhints extending fram he byan fm Shm ondn ff
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he inside of the thigh, extending from the knee to the groin, and
znother to the front gof the thigh. And of the bandages fixing the -
long splint to the limb, two of them must always be placed, the one
above and the other below the seat of fracture.

Fractures of the lower end of the femur often involve the knee-
'joint, and are then serious. The treatment is the same as for fractures
in other regions of the bone. ] :

Fracture of the patella or knee-cap is usually the result of mus-
cular action which takes place when an effort is made to prevent the
body falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power after muscular effort, and a
separation of the two fragments. The treatment consists in bandag-
ing the knee-joint with a triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint. -

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a painful spot at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or tndirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out
wards by its own weight. :

Treatment.—In the first place ewtension must be applied to
bhe' limb in thfa manner shown in the illustration (Fig. 104), one
-assistant grasping the upper fragments just below the knee and
steadying them, whilst a second applies steady traction through the
foot until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing upwards. - Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
and another below the seat of fracture. If available, a logg splint
should now be applied, as in fractures of the thigh, to keep the body
rigid, and more especially to fix the knee-joint; and, finally, the two"
legs should be tied together. Whilst the necessary apparatus is
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286 The Modern Physician

he inside of the thigh, extending from the knee to the groin, and
znother to the front gof the thigh. And of the bandages fixing the -
long splint to the limb, two of them must always be placed, the one
above and the other below the seat of fracture.

Tractures of the lower end of the femur often involve the knee-

'join’e, and are then serious. The treatment is the same as for fractures
in other regions of the bone.

Fracture of the patella or knee-cap i3 usuelly the result of mus-
cular action which takes place when an effort is made to prevent the
body falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power after muscular effort, and a
separation of the two fragments. The treatment consists in bandag-
ing the knee-joint with a triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint. .

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered ;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected ; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a pawmful spot at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or endirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by.its own weight. o

Treatment.—In the first place extension must be applied to
the limb in the manner shown in the illustration (Fig. 104), one
-assistant grasping the upper fragments just below the knee and
steadying them, whilst a sccond applies steady traction through the
foot until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing. upwards. - Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
and another below the seat of fracture. If available, a long spling
should now be applied, as in fractures of the thigh, to keep the body
rigid, and more especially to fix the Aneejoint; and, finally, the two
legs should be tied together. Whilst the necessary apparatus 18
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the inside of the thigh, extending from the knee to the groin, and
another to the front gof the thigh. And of the bandages fixing the -
long splint to the limb, two of them must always bs placed, the one
above and the other below the seat of fracture.

Fractures of the lower end of the femur often involve the knee-

joint, and are then serious. The treatment is the same as for fractures
in other regions of the bone,

Fracture of the patella or knee~cap is usually the result of mus-
cular action which takes place when-an effort is made to prevent the
body falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power .after muscular effort, and a
separation of the two fragments. The treatment consists in bandag-
ing the knee-joint with a triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint. -

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered ;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected; but the existencé of a fracture may always
be suspected when, after a blow or fall, there is a painful spot at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or indirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by.its own weight. o

Treatment.—In the first place extension must be applied to
the limb in the manner shown in the illustration (Fig. 104), one
-assistant grasping the upper fragments just below the knee and
steadying them, whilst a second applies steady traction through the
foot until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing upwards. - Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
and another below the seab of fracture. If available, a long splint
,spo.uld now be appheq, as 1n fractures of the thigh, to keep the body
rigid, and more especially to fix the kneejoint ; and, finally, the two
legs should be tied together. Whilst the necessary apparatus is
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286 The Modern Physician

the inside of the thigh, extending from the knee to the groin, and
another to the front gof the thigh. And of the bandages fixing the
long splint to the limb, two of them musb always be placed, the one
above and the other below the seat of fracture. )

Fractures of the lower end of the femur often involve the knee-
joint, and are then serious. The treatment is the same as for fractures
in other regions of the bone,

Fracture of the patella or knee-cap is usually the result of mus-
cular action which takes place when an effort is made to prevent the
body falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power .after muscular effort, and a
separation of the two fragments. The treatment consists in bandag-
ing the knee-joint with a triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint. -

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected ; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a panful spot at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or endirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by its own weight. L

Treatment.—In the first place extension must be applied to
the limb in the manner shown in the illustration (Fig. 104), one
assistant grasping the upper fragments just below the knee and
steadying them, whilst & second applies steady traction through the
foot until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing upwards. - Next well-padded
splu}ts extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
and another below the seab of fracture. If available, a long splint
should now be applied, as in fractures of the thigh, to keep the body
rigid, and more especially to fix the knee-joint; and, finally, the two
legs should be tied together. Whilst the necessary apparatus is
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286 The Modern Physician

the inside of the thigh, extending from the knee to the groin, and
another to the front go‘f the thigh. And of the bandages fixing the -
long splint to the limb, two of them must always be placed, the one
above and the other below the seat of fracture.

Tractures of the lower end of the femur often involve the knee-
joint, and are then serious. The treatment is the same as for fractures
in other regions of the bone.

Fracture of the patella or knee-cap is usually the result of mus-
cular action which takes place when an effort is made to prevent the
body falling backwards, and the fracture is transverse as & rule. The
symptoms are sudden loss of power .after muscular effort, and a
separation of the two fragments. The treatment consists in bandag-
ing the knee-joint with a triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint.

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered ;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a painful spot- at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The couse of fracture may be direct violence, as a wheel passing
over the leg; or éndirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by its own weight. o

Treatment.—In the first place extension must be applied to
the limb in the manner shown in the illustration (Fig. 104), one
-assistant grasping the upper fragments just below the knee and
steadying them, whilst a second applies steady traction through the
foot until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing upwards. - Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and onter side of the leg, and fixed with a bandage above
and another below.the seat of fracture. If available, a long splin
s%xo_uld now be applied, as in fractures of the thigh, to keep the body
f‘gl‘i and more especially to fix the knee-joint; and, finally, the two
egs should be tied together. Whilst the necessary apparatus is
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the inside of the thigh, extending from
another to the front of the thigh. And c
long splint to the limb, two of them must .
above and the other below the seat of fractt

Fractures of the lower end of the femt
joint, and are then serious. The treatment?
in other regions of the bone. '

Fracture of the patella or knee-cap is
cular action which takes place when an effo
body falling backwards, and the fracture is |
symptoms are sudden loss of power afte:
separation of the two fragments. The frec
ing the knee-joint with a triangular be
well-padded splint along the back of the
top of the thigh to the foot. Two of the
required to fix the splint being applied, th
below the knee-joint.

Fractures of the Leg.—Both bones
when this is the case the nature of the inj
but when only one of the bones is fracture
easy, as the uninjured bone acts as a splint
prevents the deformity which is so marke
bones are affected ; but the existence of
be suspected when, after a blow or fall, t
some point of the bone, and the acciden
manner as when both bones are broken.

The cause of fracture may be direct vic
over the leg; or sndirect violence, as when
height. The symptoms when both bones -
ones of fracture, together with eversion of
wards by its own weight. ‘

Treatment.—In the first place exten
bhq limb in the manner shown in the ilk
assisbant grasping the upper fragments j
steadying them, whilst & second applies ste
foot untﬂ‘tlyle leg is the same length as the
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he inside of the thigh, extending from the knee to the groin, and
fmother to the front gof the thigh. And of the bandages fixing the
long splint to the limb, two of them must always bs placed, the one
above and the other below the seat of fracture.

Fractures of the lower end of the femur often involve the knee-
joint, and are then serious. The treatment is the same as for fractures
in other regions of the bone.

Fracture of the patella or knee-cap is usually the result of mus-
cular action which takes place when-an effort is made to prevent the
body falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power after muscular effort, and a
separation of the two fragments. The treatment consists in bandag-
ing the knee-joint with a triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint.

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a painful spot at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or wndirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by its own weight. \

'I:reat_ment.—ln the first place ewtension must be applied to
the limb in the manner shown in the illustration (Fig. 104), one
assistant grasping the upper fragments just below the knee and
steadying them, whilst a second applies steady traction through the
foot until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing upwards. Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
and another below the seat of fracture, If available, a long splint
should now be applied, as in fractures of the thigh, to keep the body
rigid, and more especially to fix the kneejoint; and, finally, the two
legs should be tied together. Whilst the necessary apparatus is
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inside of the thigh, extending from the knee to the groin, and
g.?l:ther to the front gof the thigh. And of the bandages fixing the -
long splint to the limb, two of them must always be placed, the one
above and the other below the seat of fracture.

Tractures of the lower end of the femur often involve the knee-

‘joint, and are then serious. The treatment is the same as for fractures
in other regions of the bone. .

Fracture of the patella or knee-cap is usually the result of mus-
cular action which takes place when an effort is made to prevent the
body falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power after muscular effort, and a
separation of the two fragments. The freatment consists in bandag-
ing the Lnee-joint with a triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint. -

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered ;
but when only one of the bones is fractured the diagnosis is not so
casy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a pamful spot at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or indirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by.its own weight. \

Treatment.—In the first place extension must be applied to
the limb in the manner shown in the illustration (Fig. 104), one
-assistant grasping the upper fragments just below the knee and
steadying them, whilst a second applies steady traction through the
foot until the leg is the same length as the sound one, the foot being
kept straight with the toe pointing upwards. - Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
and another below the seat of fracture. If available, a logg splint
should now be applied, as in fractures of the thigh, to keep the body
rigid, and more especially to fix the Anee-joint; and, finally, the two
legs should be tied together. Whilst the necessary apparatus is
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e inside of the thigh, extending from the knee to the groin, and

‘nother to the front of the thigh. And of the bandages fixing the -

ong splint to the limb, two of them must always be placed, the one
1hove and the other below the seat of fracture.

Tractures of the lower end of the femur often involve the knee-
oint, and are then serious. The treatment is the same as for fractures
n other regions of the bone.

Fracture of the patella or knee-cap is usually the result of mus-
sular action which takes place when an effort is made to prevent the
hody falling backwards, and the fracture is transverse as a rule. The
symptoms are sudden loss of power after muscular effort, and ‘a
separation of the two fragments. The freatment consists in bandag-
ng the knee-joint with & triangular bandage, and applying a
well-padded splint along the back of the leg, extending from the
top of the thigh to the foot. Two of the four bandages which are
required to fix the splint being applied, the one above and the other
below the knee-joint, -

Fractures of the Leg.—Both bones are usually broken, and
when this is the case the nature of the injury is easily discovered ;
but when only one of the bones is fractured the diagnosis is not so
easy, as the uninjured bone acts as a splint to the injured one, and
prevents the deformity which is so marked a symptom when both
bones are affected; but the existence of a fracture may always
be suspected when, after a blow or fall, there is a painful spot at
some point of the bone, and the accident is treated in the same
manner as when both bones are broken.

The cause of fracture may be direct violence, as a wheel passing
over the leg; or indirect violence, as when falling on the feet from a
height. The symptoms when both bones are broken are the usual
ones of fracture, together with eversion of the foot, which falls out-
wards by its own weight. ‘ X

Treatment.—In the first place extension must be applied to
the limb in the monner shown in the illustration (Fig. 104), one
assistant grasping the upper fragments just below the knee and
steadying them, whilst & second applies steady traction through the
foot until ‘the leg is the same length as the sound one, the foot being
kept straight _with the toe pointing upwards. - Next well-padded
splints extending from the knee to the sole of the foot are applied to
the inner and outer side of the leg, and fixed with a bandage above
a}nd 1z(xinot:'her: below the seat of fracture. If available, a long splint
should now be applied, as in fractures of the thigh, to keep the body
;igld» and more especially to fix the Znee-josnt; and, finally, the two

egs should be tied together. Whilst the necessary apparatus is
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288 The Modern Physician

and this is done by applying a broad bandage round the chest; if - -
necessary two or three bandages may be used, or a pillow-slip -
applied in the form of a binder. The bandage should be applied
during expiration, and tightly enough to prévent his taking a deep
breath, and to support his chest-wall when coughing, but not so
tightly as to make him feel uncomfortable, the patient’s own feelings
being the best guide in this point. If, in addition, the arm is bound
to the side, it will act as a splint, and further support the broken
bones and control the movements of the chest (Fig. 1og). Should
the patient be in a collapsed condition this must be attended to, but
stimulants must be administered with caution. Should he cough up
blood he must be kept very quiet, lying down, and be given ice to
suck or cold water to sip. 43 '
Fracture of the Spine.—All injuries to the spine are ex-
tremely grave, as there is always the possibility of the spinal cord’
being involved, and many accidents which appear trifling at the time
of oceurrence are followed by serious inflammatory changes in the
cord later on. JFractures are caused by crushing, such as when the
wheel of a heavy cart passes over the body, or by severe blows as
from the buffer of a railway carriage. They may also be caused by
folls from a height on the head. The symptoms will depend upon
the extent to which the spinal cord contained within the spinal
column is affected at the time of the, accident. If the vertebre are
not displaced, and there is no crushing of the cord, there may be no
other symptom than that of pain at the seat of injury, but should
there be displacement of any of the bones then there will be, in
addition to the local pain, irregularity in the shape of the spinal
column, and the patient will have lost the power of motion; that is,
he will be paralysed in all parts of the body that are below the seat
of injury, so that if the soles of his feet; are tickled he will not e able
to draw up his legs; and the higher up in the spinal column the
fracture lies the greater will be the extent of the paralysis, and should
it be high up in the region of the neck the patient may die instan-
tancously. The symptoms then are—(1) pain; (2) paralysis; (3)
deformity of the spine 1n & typical case. But, as has been remarked,
pain may be the only immediate symptom present, and this, together
with the history of an accident, should insure the patient being treated
with the utmost care, and especially if it should be necessary to remove
him. The trestment will consist in seeing that no further damage is
done to the cord. He must be removed with great care, every pos-
sible effort bemg‘made. to keep the spine rigid, and this may be best
%ﬁ'e}c;ted by carrying him on a door or shutter, supporting the spine
oth above and below and at; the seat of injury when he is being lifted
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stimulants are to be given with caution,

Fractures of the Pelvis, or hatneh bones, arc the result of a
severe crushing force, such as the passage of a wheel over the body or
n squeeze between the buffers of railway oarriages, and the ecriousncss
or otherwise of the accident depends upon whether or not the Uladder
or infestines are involved ; should theso have cscaped the patient
usually docs well

Symptoms.—The paticnt would probably be unsble to sit up ;
he would complain of severe pain, or might show symptoms of shock.

Treatment—A broad binder ahouhf be applied firmly round the
injured region, and a long splint, applied as in fractare of the thigh,
to keep the body rigid during removal. The shock must also be
treated in the usual manncr,

FRACTURES OF BONES OF THE FACE

A peculiarity of these fractures is that they are very frequent!
compound ; s0 that attention has to be paid to the bleeding, whic
is sometimes severe.  The wound is generally on the inner or mucous
membrane side of the bone, as, for instance, in fracture of the lower
jaw, where the blecding comes from the mouth,

Fracture of Bones of the Nose is a common accident, and
is the result of direct violence, such as a severe blow.

Symptoms.—Bleeding from the nose and great swelling of the
face. DPermanent deformity frequently results if the bones are not
replaced in their natural position, and for this reason skilled advice
should always bo obtained.

The immediate treatment consists in applying cold water dress-
ings to the bruised part, or ice, if this can be procured. Should the
bleeding from the nose be profuse, this must also be attended to;
but ns n rule the cold applications both soothe the pain and arrest
the hremorrhage.

Fracture of the Lower Jaw is another common accident, the
result of a blow or a kick, and is generally compound into the mouth,
tho mucous membrane being very thin.” The fracturo is commonly
situnted near the cye tooth, though other parts of the bone are also
liable to be broken.

The symptoms of the injury arc as a rule very characteristic;
the patient endeavours to hold the fragments together, and is
genenally found supporting the jaw with his hand. e is unable to
epesk, and ehould ‘he attempt to move the jaw he may fecl the
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Fractures of the Skull 2,

txeeption of a strong disinelination for mental or bodily exertion, t!
patient fecls quite well.  Oa the other hand, if in addition to tl
ghaking of the brain, a blood-vessel in the brain has been raptare
giring rite to kxmorrhaze, or shoald a bit of bone kave been drive
into or be pressing upon the brain, as freqrently happens in cases ¢
fracture of the basc of the skull, symptoms of compression superven
and these are the same as those of apoplexy or stroke.  The patiet
becomes absolately insensible, and cannot be roused at all; tb
breathing is elow and sterforous, the pupils may be dilated or cor
tracted, bat they remain iﬁ:cd, and light has ro effect on them. ]
addition there may be bleeding from the nase and mouth, aud bloo
and s watery discharge may be poured out from the ear. Whil
one or other of the above symptoms may be preseat, the mo:
important guide after all, es i:xFly in an emergency, is the nalur
of the injury, so that, with zﬁc istory of a fall from & height on t
the head, or of a severe blow, followed by unconsciousness of Jonge
or shorter duration, the case must be treated as one of injury fo i
Yrain, leaving the point as to whether or not a fmcture exists to b
decided by the sargeon, who should be sent for immediately. Muc
may be done, however, by the intelligent bystander to help th
sufferer in his extremity doring the time that clapses before th
arrival of the medical manp, all bis efforts being in the direction ¢
yrcz‘cnh'ng Jurther injury o the brain. The patient must be key
ying down, with his hesd slightly mised, stimulants in any for
whatever must be kept from him at sll costs—a difficult task eoms
times, a glass of whisky being the one and only form of emergenc
treatment * the man on the street” has any faith in. Should ther
be s wound on the head it must be carefully and thoronghly cleanse
with clean eold twater, and protected by a picce of cloth dippcd’x
cold water being applied to it, and kept In position by s handkerchic

The removal of the patient to his home or the pearest hospit:
muost be effected with the utmost care. The accident is seriox
enough, but any ronghness or jolting would render the case hopeles
Yo most be removed on some form of stretcher, and this should
carried by hand rather than on an ambulance waggon. In hftin
him on to the stretcher, special attention must be paid to the hea
that it is kept steady. On arrival at his home, shonld that be b
destination, he must be carefully laid in bed with his head slight]
raised. The room must be darkened, and no talking allowed in 1
Oold applications must bo made to the head in the form of clat?
wrung out of cold water, or 2 mixture of water and Eau de Cologn
or of ice, broken into emall pieces and put into a sponge-bag, or tic
up in a picce of flannel and applied to the head.  Hot bottles arc &
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be put to the patient's feet, care being token that they are not too
hob; for in cases where the patient is insensible the feet might be
severely burned, as he himself cannot feel. The indications for
treatment then are— .

1. To prevent further injury by careful handling.

2. To keep the head cool.

3. To keep the feet warm.

4. To avoid all stimulants, :

5. To see that the room is well ventilated, and that no loud talk-
ing is permitted in it.

In conclusion, it only remains to say that gentleness must be the
watchword of those who are engaged in the emergency treatment of
o fracture. In whatever region of the body it may be situated, they
must bear in mind that the dangers of a fracture lie in the direction
of a simple one being converted into a compound—of the sharp end
of a broken bone being thrust into a large blood-vessel, causing
serious bleeding, or of injuring important internal organs. That
the risks of any of these calamities befalling a patient are greatly
increased, nay, they are frequently brought about, by the rough
handling of the anxious but ignorant friend. “ Touch not, handle
not, but look with all the eyes you've got,” should be the motto in
examining & fracture, and when the time comes for treatment aund
removal, be gentle! be careful |

SUFFOCATION

The term suffocation, medically known as asphyzia, is applied to
that description of accident in which a greater or less degree of inter-
ference with the breathing functions is represented. As the main
duty represented in breathing is that of getting zid of the waste
products which accumulate in the blood as the result of our bodily
work, and also the taking in of the oxygen gas which is a necessary
part of our food—and without which all vital action would cease—
16 can readily be seen that when obstruction to breathing exists,
grave results may be ’groduced within a very short space of time.

Suffocation may be produced in various ways, Thus the case
of choking represented by a mass of food becoming impacted at the
top of the windpipe offers a typical illustration, and directions will be
duly found in another Section regarding the relief of such cases.
Suffocation, however, may be represented by hanging, which may
be either ane result of accident, or as is more usually the case,
may be attempted for suicidal purposes. In a third clsss of cases
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we may meet with puffocation induced by the breathing of poisonaus
gaers. In connection with this aubjeet’ wo have al'o to take into
considerntion cases of drowning, in which death undoubtedly takes
place by a form of suffocation.

Hanging.—Dexling first with cazes of Aanging, we may noto
the difference between what may be termed * judicial hanging™ an
represented on the scaffold in expistion of the erime of munler, and
that form of hanging represented in the suicide. In the former caso
the neck is broken by the introduction of the *long drop” In tho
Intter case, where o man, say, suspends himself from the back of a
door with his feet almost touching or actually on the ground, we find
death to result fr-— === =t=--- 7 4*4* U5 from unduo pressuro
on the windpipe - into the lunga.

It is a curion: * s, ame face to faco with n
case of the Intter kind, the tendency is at once to rush off to reck
assistance.  The duty of the ambulance student here is clear.  Com-
mon sexse alone should teach him that if the person is eapable of
being recovered at all, the sooner he s cut down the better. In
severing the cord wo must bo careful that the body is not allowed to
fall to the floor, so that cutting the cord with one hand we should
support the body with the other, and thus allow it to reach the
ground gently, Instantly, of course, any tight constriction around
the neck must be removed, and all clothing likewise be taken away from
the neck and chest. If it zo happens that the body is warm, there
will be the greater chance of reviving the individual. It will be
neeessary therefore for those attending the patient at once to com-
mence the practice of artificial respiration. The various modes of
carrying out this procedure will be fully deseribed in the Section
dealing with the recovery of apparently drowned persons. It may,
however, be mentioned here that on the prompt and continued per-
formance of artificial breathing will depend the chances of recovery of
the individual. If udditionu{; assistance is at hand, cold water may
be dashed on the chest at intervals, The legs also may be rubbed
upwards with warm cloths to favour the retum of blood to the heart
and veint. In a desperate ease, where the face is very much flushed
and congested, the opening of a vein might be followed by favour-
nble results. This procedure may be performed in one of the veins of
the arm. A tight cord or ligature should be bound above the seat of
the incision, and the blade of a clean penknife passed into the swollen
vein in the Jong direction,

An necident which is of not unfrequent occurrence in the case of
infants is that known as smothering.  Through some carclessness or
other on the part of the motker, 8 child slecping with its parents may
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be overlain, or throngh some accident may be suffocated through the
bed-clothes enveloping its nose and mouth. The same mode of treat~
ment described in the case of suffocation by hanging is applicable in
the case of the child. :

Poisonous Gases.—In the case of suffocation through breathing
poisonous gases, one of the chief examples of dangerous gases apt to
e met with In ordinary life is carbonic acid gas, or as it is slso

called, carbonic diowide. This gas is met with in deep mines and
wells. It is the “choke damp” of the miner, and the practice of a
man who is engaged to clean out a well of lowering a lighted candle
before he descends is & wise one, inasmuch as carbonic acid gas does
not support combustion or flame. The extinction of tle light
indicates that it is unsafe for the man to proceed further. This gas,
it may be added, is present naturally in the air we breathe. It is the
gas given off from our lungs, and which is found in the air of hot,
ill-ventilated rooms. It caused the death of the persons in the Black
Hole of Caleutta, and also acted fatally in certain cases of steamships
where passengers have had the hatches battened down upon them
during & storm without proper precaution being taken to provide a
supply of fresh air. The vapour of burned charcoal represents another
gas called by the chemist carbonic oxide. The breathing of this gas
in an apartment all apertures of which have been closed, is a favourite
mode of suicide in France. Carbonic acid gas and other gases are
also found in the neighbourhood of lime and brick kilns, and accidents
have sometimes happened to tramps and others who have lain down
to sleep in the near vicinity of such places. Ordinary coal gas may
also exercise fatal effects when a sufficient quantity of it has been
breathed. In sewers and cesspools, occasionally, a gas known as
§z;l.phureﬁed hydrogen is developed. This gas gives off the character-
%)se“f}af;:lleto (;lf;f ;otten eggs. If breathed in any gr?,at quantity, it may
_ The proper mode of treatment in any such case i '
immediate removal of the patient from 3;;he vicinit; lsf ()Ifisc 0;101:;361;111178
He must be taken atv once into a pure fresh atmosphere. Following.
out the rule applying toall cases of unconsciousness, all clothing must
be removed from the neck and chest, whilst the limbs may be rubbed
xgpv‘;ar%s gnd friction applied to the body generally. Cold water should
b I(:ata}i ed on the face and the clzgasb. It will,'however, be understood
ere, as in the case of ordinary suffocation, our mainstay is the
prompt performance of artificial respiration, by way of exciting the
lungs to perform their work and to secure fhe admission t ; d
expulsion of air from the chest. oo

Rescue from Suffocation.—Certain directions might also here
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be overlain, or through some accident may be suffocated throng
bed-clothes enveloping its nose and mouth. The same mode of
ment described in the case of suffocation by hanging is applica
the case of the child. : ) ,
Poisonous Gases.—In the case of suffocation through brec
risonous gases, one of the chief examples of dangerous gases
%e met with In ordinary life is carbonic acid gas, or as it i
called, carbonic dioxide. This gas is met with in deep mine
wells. It is the “choke damp” of the miner, and the practic
man who is engaged to clean out a well of lowering a lighted «
before he desecends is a wise one, inasmuch as carbonic acid ga
not support combustion or flame. The extinction of tle
indicates that it is unsafe for the man to proceed further. Th;
it may be added, is present naturally in the air we breathe. It
gas given off from our lungs, and which is found in the air o
ill-ventilated rooms. It caused the death of the persons in the
Hole of Caleutta, and also acted fatally in certain cases of stean
where passengers have had the hatches battened down upon
during & storm without proper precaution being taken to pro
supply of fresh air. The vapour of burned charcoal represents ar
gas called by the chemist carbonic oxide. The breathing of th:
in an apartment all apertures of which have been closed, is a fav
mode of suicide in I'rance. Carbonic acid gas and other gase
also found in the neighbourhood of lime and brick kilns, and acei
have sometimes happened to tramps and others who have lain
to sleep in the near vicinity of such places, Ordinary coal gas
nlso exercise fatal effects when a sufficient quantity of it has
breathed. In sewers and cesspools, occasionally, a gas kno
sulphurctted hydrogen is developed, This gas gives off the chan
istic smell of rotten eggs. If breathed in any great quantity, it
be fatal to life. AR
) Thc; proper mode of treatment in any such case is of cours
immediate removal of the patient from the vicinity of his acei
He must be taken av once into & pure fresh atmosphere.  Follc
out the rule applying toall cases of unconsciousness, all clothing
be renroved from the neck and chest, whilst the limbs may he rt
upwards and friction applied to the body generally. Cold water !
be dashed on _the face and the chest. It will, however, be under
that here, as in the case of ordinary suffocation, our mainstay i
prompt performance of artificial respiration, by way of excitin

lungs to perform their work and to secure the admission tq

£xpulsion of air from the chest. :
Rescue from Suffocation.—Certain directions might also
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Treatment of Shock o

i 5 ve be
ven £3 to the best mode of rescaing persans who bave

?vegame by polsonous gases. D\amrallg' this procedure Is one
unsttended with danger to those who rusi to the rescue. In the ez
of a room filled with the vapour of burning chareoal, itis anly
Yo ootered under the coudition, first, of the rescuer teking in s ve
deep breath, 2nd of placing over 1is mouth and nose a cloth whil
has been eoaked in vinegar and water. Tis pext move must be ma
tn the window, which thoold either be thrown open or the gl

Ten.- In this way fresh eir can be obtained for the rescuer a
for the patient. I Tescuing a person from = well or similar eituati
the same precantion shonld be cbeerved. The onth shonld be pr
tected by » eloth dipped in vinegar and water, and careful precautio
1ust be taken so that on the slightest appearsnee of danger to ¢
reseuer he may be at once pulled up into the outer air.

Tt is proper also to point ont the danger which sttends the practi
of those persons who in popular language * go to lodk for an esea,
of gas with a naked light.” “The mizture of gas and sir in 2 room
o bighly inflammable and explosive compound, Where an escaﬁbe
g:s n\iémm’. the windows should be widely thrown open and o ligh

BURNS AND SCALDS

The difference between a bumn and ecald is rather & matter of di
tipetion of the particular kind of heat causing the injury than .
different efiects produced by the application of intepse heat. T)
burn is an injury produced by ordinary dry heat, as by fire, where:
= seald is the result of exposure of the body to moist heat or to t}
action of hot flulds, Viewing the burn as an accident, it may 1
noted that fiest of all it is 51 extremely painful form of injury, and
is impartant to note, therefore, in connection with this remark, the
what is called aliock is apt to be present in a very severe characte
even in what is an apparently trivial injury of the kind noted. Shoc
is 4 ferm that i3 applied to the state of more or less proneunce
c!:i!;p:g g;m;al follows ;I:i Teceipt o(fz an injury. Its symptoms ar

% eness of the glbin ard lips, by faintness, someti
mm;g}gdn:;a (gg a te;den dtg Zocxlrﬂt), by weakes::le%gi

ction, 1, and a cold and clammy condition of th
ekin. Al these symptoms indicate the effact f oy vomm

C the injury u th

pervous system.  As “ shock ™ isa conditio (;1‘ o

Targe, 7t 1iay b ¥ n which follows injuries a

: p{?ﬁmb!e tgnll ng t:ilgehxix;m(} readers here of the general treatmen

the pzxtz'ent warm; henrf{m d{‘te The.ﬁ{st indieation in shook s

7 Tenee, alter ag njury of any kind sustained
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even in hot weather, the patient may shiver and complain of cold.
He must-therefore be carefully covered up, and hot water bottles
applied to hisfeet. It may be necessary also to administer stimulants
in the shape of a little brandy or whisky, preferably given hot. The
patient should be kept perfectly quiet, in a recumbent position, and
with the head fairly low.

After burns, shock is the condition which is specially noticeable in
children, and therefore in their case strict attention to the condition
in question is even more necessary than in the case of adults. There
are various degrees noted in the case of burning, ranging from a mere
scorching of the skin onwards to the stage where blisters form, and
finally including a third stage, where there is a greater or less amount
of actual destruction of the tissues involved. In the treatment of a
burn or scald, the main idea which should animate us is that of
excluding the air from the injured surface as quickly and as com-
pletely as possible. The burn of course requires to be dressed, and
if in the course of the injury the clothing, as is very likely, will have
also been burned, it is important to note the proper procedure to be
followed in removing any fragments of clothing which may remain
attached to the burned surface. Theimportance of removing all such
foreign bodies from what is practically a wounded surface will be
apparent in view of the fact that the healing of the injury can only
take place when all extraneous matters or substances have been com-
pletely taken away. - Therefore fragments of clothing must be care-
fully taken away from the burned surface. No roughness must be
employed here. The clothing has not to be forcibly removed, and if
any of it should remain adherent to the burned surface, place the
burned part in tepid water, thus moistening the clothing, so that it
way be removed without pain. In some cases, soaking sich attached
portions of clothing with olive oil has been recommended. This is a
plan often pursued in cases of burns of the legs where the stockings
are adherent.

Dressings for Burns.—It may be remembered in connection

- with burns that the placing of & burned limb in fairly warm water

will frequently give relief. Supposing the burned surface has in
this way been thoroughly cleansed, or at any rate having had
removed from it all fragments of clothing, the question of the best
dressing for a burn naturally crops up. Carron oil, already alluded
to In connection with injuries of the eye (consisting of equal parts of
linseed oil and lime ‘water), forms a very admirable dressing. This
should be freely applied on strips of lint, and then the whols covered
with dry lint or cotton wool, 50 as to make the patient in every way
comfortable. If blisters form, it is probably best to prick them te
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sllow the escape of their contained flnid. This opinion has been
disputed, but if we have regard to the fact that the mere act of,
ressing the blisters may suffice to burst them, and that their removal
gas to %e effected sooner or later, forms a strong argument in favour
of pricking them at once and dressing them with oil, PRI
Other substances have been used for the dressing of burne.” Where
carron oil cannot be had, mse ordinary pure oil such as olive oil,
carbolic oil (of the strength of 1 to 40}, vaseline, castor oil, or even
fresh lard or butter. Oceasionally dry remedies may be applied to
burns, but'these last are rather applicable to burns which are not of
o high degree of severity. Such substances as flonr, starch, oxide of
zine, carbonate of soda powder, and borax have been used in thia
way. A little turpentine added to the carron oil is a plan which is
adopted in many ironworks where accidents by bum?ng are apt fo
ocear, and the advantage of this latter procedure is said to consist in
the addition tending to eause the oil to allay the pain more perfectly. -
Where burning accidents occur from the skin coming in eontact
with any acid of a corrosive nature (such as sulphuric acid, or vitriol
nitric acid, and the like}, the treatment by mesns of dusting on the
part powdered chalk or whiting is that which should be adopted.
The chalk or whiting shonld be afterwards washed off with water after
a short interval. If no other application is at hand, a free use of cold
water may be employed in sach cases. i
Scalding the Throat.—It is important here to note a species
of accident that is not at 2}l uncommon in the case of very young
children. If left at home unattended in a kitchen where 2 kettle has
been placed on the fire, little children may be tempted for ope reason
or another to drink out of the spout of the kettle. - In this way a
severe seald of the throat is sustained, with the resnlt that dsngerons
swelling and inflammation of the throat are liable to occur very
;})ecdily, and suffocation of the cf}lnhi mfa;;hze ktlh?is lz;:uil;tﬁ z;Zm;f
in the case of an accident o Iand, the se
th?:lriltg; must at once be reguisiﬁoyeg, bat if g’zﬁﬁi :lhel ;a;nug
ile the doctor is being sen
!l;(: {;rro;lézgdgi; O:ﬁﬁéfhg—fa;h d in a warm blavket, by thel;va}' of
c;nnbcmcting the chill fdndh e Eh]ch. . Httit:}t)ﬁ!rlg:: :; g?zeamﬁg
out of hot water should be applied to ! T Te oot
i ch the child remains sho ep
stmosphere of the room in which t e o the fie
moist by means of steam from & bron t f} _mfes o e be
allowed to escape into the spartment. Small p R et g“c
R , and ip some cases very favourabl ;
E«lﬁiﬁﬁ:dmf; tﬁié‘mg ood Tiver o s, o a n{l;fﬂfff‘;;i:‘i;‘j“ o~
parts of cod oil and lime water, in doses of & tesspoon -
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even in hot weather, the patient may shiver and complain of cold
He must.therefore be carefully covered up, and hot water bottles
applied to hisfeet. It may be necessary also to administer stimulants -
in the shape of a little brandy or whisky, preferably given hot. The
patient should be kept perfectly quiet, in a recumbent position, and
with the head fairly low. ‘

After burns, shock is the gondition which is specially noticeable in
children, and therefore in their case strict attention to the condition
in question is even more necessary than in the case of adults. There
are various degrees noted in the case of burning, ranging from a mere
scorching of the skin onwards to the stage where blisters form, and
finally including a third stage, where there is a greater or less amount
of actual destruction of the tissues involved. In the treatment of a
burn or scald, the main idea which should animate us is that of
cxcluding the air {rom the injured surface as quickly and as com-
pletely as possible. The burn of course requires to be dressed, and
if in the course of the injury the clothing, as is very likely, will have
also been burned, it is important to note the proper procedure to be
followed in removing any fragments of clothing which may remain
attached to the burned surface. Theimportance of removing all such
foreign bodies from what is practically a wounded surface will be
apparent in view of the fact that the healing of the injury can only
take place when all extraneous matters or substances have been com-
pletely teken away. - Therefore fragments of clothing must be care-
fully taken away from the burned surface. No roughness must be
employed here. The clothing has not to be forcibly removed, and if
any of it should remain adherent to the burned surface, place the
burned part in tepid water, thus moistening the clothing, so that it
way be removed without pain. In some cases, soaking such attached
portions of clothing with olive oil has been recommended. This is a
plan often pursued in cases of burns of the legs where the stockings
are adherent,

. Dressings for Burns.—It may be remembered in connection

- with burns that the placing of a burned limb in fairly warm water
will frequently give relief. Supposing the burned surface has in
this way been thoroughly cleansed, or at any rate having had
removed from it all fragments of clothing, the question of the best
dressing for a burn naturally erops up. Carron oil, already alluded
to In connection with injuries of the eye (consisting of equal parts of
l%lsefg gnl and lime water), forms a very admirable dressing. This
fvi iﬁ ¢ eI freely applied on strips of lint, and then the whole covered
o m.forgblmt O{fcgis.ton wool, 50 as to make the patient in every way
e isters form, it is probably best to prick them te
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, swallowed ab all, the application has not merely a soothin
fluence on the scalded parts, but also gives the child a.certair
nount of nourishment. It is in such cases that the aid of the
rgeon may be requisitioned to perform an operation —that o
ening the windpipe—by way of saving the child's life. - .

Clothing on Fire.—It is of some importance in connection Wit
e treatment and prevention of burns to know specially what shouls
“done in cases in which the clothing of @ person takes fire. Here
in many other affairs of life, there is a right and a wrong way o
eating the person, - When, say, the clothing of a woman takes fire,
stead of rushing immediately from the room calling for assistance,
procedure tantamount to causing the flames to assume greate:
olence, the person ought at once to lie down on the floor. I
sistance is immediately coming and she is standing, the bystande:
ust insist upon the person assuming the recumbent position. = In
is way the flames get less play, and if the patient in the recuimbent
sition is rolled over and over, a certain amount of power of extin-
ishing the flames is thus exercised. An" additional measure of
treme value is that of seizing a rug, blanket, table-cloth, or any-
ing else of the kind which may be at hand, and of enveloping the
flerer in its folds. Thus.enveloped, she may be rolled from side
side by way of extinguishing the flames by means of pressure.
ater should of course be obtained as quickly as possible, and the
tient drenched therewith in order to extinguish the heat of the
rned clothes, inasmuch as a certain amount of further injury
ight be sustained by the contact of the heated clothes with the
in, even after the flames have been subdued. - The main point in
nnection with these directions is undoubtedly that of causing the
tient at once to assume the flat position. -

ke Treatment for Foreign Bodies in the Eye, Ear, Nose, Throut, and
ngdpzpe, Drowning, F’it:s', Bleeding, Wounds, Poisoning, &c., and the
various methods of Carrying the Injured, areincluded in Volume III]






