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O THE

CONCRETIONS OF THE TONS

Wirnix the recesses of the tonsils there occasionally
form yellowish-white cheesy bodies, of tolerable con-
sistence and very fetid odour. Mixed with the spritar,
these coneretions were long mistaken for tubercles,
Laennee, at last, denied their pulmor iging and
Hifle, discovering in them scaly epithelium, confirmed
the sugzestion that they form within the tonsils. He
showed, morcover, that they are not tuberculons, and
gave the following description of their microscopic
structure:* “They are constituted for the most part
of epithelium, pus corpuseles ( #), oil-drops, and solid
amorphous fat.”

Rﬂkimn:‘.]{}' contributed little to what was alveady
known upon this subject. He observest that “ In
serofulons subjects the tonsils are often affected, i
addition to hypertrophy and habitual hypermmia,
with a pecaliar blennorrheea, and the purulent secre-
tion not unfrequently becomes inspissated, so as to

* Waoll's Pathodogionl I
¥ Rokitaneky's Patbolng




form tubercular cheesy plugs, or even chalky concre-
tione. These, in their turn, keep up a perpetual state
of ireitation in the tonsils.” rom the opinion here
expressed respecting the origin of these hodies, T feel
compelled to differ, i uch as I find, in addition to

some epithelinm and fat, a much larger quantity of

1st.  Granular matter.
Zndly. Filaments of two kinds.
Srdly. Vibrios.

Now, of what do the granular matter and filaments
consist ¥ Essentially of a parasitic fungus called
Leptothrix hueealis.

1 am bound to state that the presence of this fun-
gus in the conerctions of the tonsils has been before
observed,  Thus, Killiker says:® “ The greyish,
yellowish, or greenish—sometimes softer, sometimes
more consistent—material which is so frequently met
with in the cavities of the tonsils as a somewhat ab-
normal oceurrence, contains la ond smaller cells,
with single nuelei, which have in part undergone the
fatty degencration, and which sometimes present hal-
low spaces in their interior and thickenings of their
membranes ; further n.lﬁtlnc:limn and occasionally crys-
tals of cholesterin and filiform fungi.” We are also

informed  that * Wedl found them (filaments of

Leptothrix buccalis) in the melecular masses which
collect between the tonsils in a dead body.”
How is it, then, that the Leptothrix bucealis being

* Kisllikor's Manwal of Hurman Histology.
t Hilchenmavister's Parsites of' the Humean Body, Syd. Soc.

already known, its presence in these coneretions s
have been either entirely overlooked or deseribed
only oceasional and rare 7 Most probably because an
erroncous opinion has hitherto prevailed respecting
the nature of the granular matter and its relation to
the filaments of the Leptothrix buccalis,

Faor the disenssion of this matter it will be neces-
sary to enter somewhat fully into the history of the
fungue.

It was discovered by Leenwenhock ® in 1722,
].’»uirhiul.'u]u'f' and Gerber next deseribed it; but
Henle} was the first who suspected its vegetable
nature.  Ch. ir;hi11§ then Fave a lemg and, for the
most part, accurate deseviption, which later writers
have c-encndl_‘\.' or.]ainrl. He also named it ].ninr-rlu']\'
bueealis,

According to this obzerver, it consists of fine
transparent filuments, neither branched nor jointed,
0005 mm. broad, and varying in length from -020
to ~100 mm. These fibres are colourless and elastic,
sometimes straight, but often bent, and always of the

same diameter throughout. They may grow singly

or in bundles; and whilst one extremity is free, the
other is itnlal;lmwl in a granular it1||nl‘1.‘|h()1l.~'\ MA=s,
which is less a part of the fungus than the soil from
which the latter grows. The borders of the filaments
are well defined, and the filaments themselves look

1R40,
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homogeneous unless highly magnified (800), when
small round bodies may be detected in’ their interior ;
which, however, to nse Robin's words, are “ trés diffi-
cilez i bien étudier.” In reference to BOTES, Robin
remarks: “_Although in the whols genus Leptothriz
spores are absent or unknown, there is reason to believe
they would be rvecognised by a suficiontly powerful
n,u.?.-,.-p.é.-u;q:, This .»z:.llralprjm'fe'nrl 15 _.ﬂaarure'm' on the l,f:'a'!
that, in examining filaments of the Leptothriz buiccalis
under a magnifying power of 800 diameters, one sees,
in the cavity of the fubes, little vound bodics, possibly
spores, developing in the interior, and escaping after-
wards by the mechanism described further on in con-
nection with Botrytis Bassiana.”  * The granular
amerphous mass upon whick the filaments are fized
appears lo be formed,” says the same author, *of
azotised {JF'Iljﬂln'rili' wcEier, :'M-s!'-\'!.'-ﬂjl either c‘r_.l" fe’-:n'am;wﬁ'-
ing particles of food, kept together by their normal
wiscidily or by the saliva, or of the débris of epithelial
cells, or of dried and decomposing mucus.”

Kslliker, writing in 1860, evidently entertained the
same opinion as Robin respeeting the nature of this
granular matter, for he says:® ® The epithelial pro-
eesses of the filiform papille are beset with fungi
(Lep. buc.) Every microscopist is probably ac-
quainted with brownish elongated (0-12" to 0-24'"
long, 0-04" to 0-08" broad) bodies, eccurring on the
coat of the tongue, and which consist of a dark axis
and of a finely granular cortex. It is only the central

* Ralliker's Mouwal of Hummn Histology.
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part of this structure which is composed of cornified
epithelial plates, which come from the epithelial pr
cesses of the filiform papille; the gramular cortex,
on the other hand, s nothing else than the matrix of
a filiform fungus with filaments of only 0-0006" in
breadth, which take root @ & often in enormouns
quantities.”

In Kiichenmeister’s book there is a p e bearing
on this subject: “ Under the highest powers of the
microscope, small round granules (spores) can be
seen in the space between the filaments.” But the
value of this is negatived Ia:.' the counter servition,
“nor there gp L or elearly spores present.” In
fact, I think it |:m] able that the suthor meant within,
rather than betiween, the filaments ; for his opinion of
the granular matter is expressed too plainly to admit
of any doubt as to what he thought of that. *The
goil ‘on which these plants (Lep. buc.) grow is the

decomposing deposits of food which lie between the
papille of the tongue and their proces ]

chenrdwmen is the word that appears in the o

Pouchet was the next who wrote npon this subject
his article appeared in 1864,* and marks an epoch in
the history of the fungus. It ascribes the pranules to
neither food nor epithelium, but suggests that they
constitute “un dtat du végétal” As the pe i
short, I will copy it in ertinse:—

% Jusquie le Leptothrix bucealis o été déerit comme

naissant sur un stroma granulenx formé de matidres

o Méstivaly de Paria, 180, Du Leptotheir Bwccalis, par M. G,
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animales en putréfaction, au milien duquel on pent
apercevoir des vibrions, et qui constituerait pour
I'algue |1:u':tsii(~m| véritable terroir.  Nos observations
nous ont conduit & envisager tout autrement ce
stroma. En étudiant des langues dont 1'épithélium
tout entier se renonvelle 4 la fois dans certaines
maladies, on peut déconvrir, sur les extrémitiés flabelli-
g de petites
masses de matitre granulense absolument semblables
i celle du stroma déerit eomme terroir du Leptothrix.
Ces masses, qu'on peut étudier au début, quand elles
n'ont encore que 077 030 & 07 050 de diambtre,
offrent ceci de particulier, d'étre nettement limitées,
sur le point ol elles n'adhérent pas au tissu épithélial,

formes de eertaines papilles cali
pay

par une ligne de contour tris-fine et tris-distincte
qui enveloppe les granulations: en sorte que l'ensem-
ble rappelle assez bien ces eufs que certains gastéro-
podes aquatiques déposent sur les herbes des mares.
Ce contour éloignerait senl toute idée de matitre
animale morte; mais on voit trés-bien que cette masse

grandit jusqu's  envelopper toute l'ex-
triémité flabelliforme de la ]uliﬁl]n_ Elle peut méme
coiffer celle-ci, et dane cc cas, la masse granuleuse,
toujours terminée par une ligne de contour extréme-
ment fine et distinete, Hl]l‘lﬂ.‘”.l.! agsez bien une petite
vessie & coulenr qu'on anrait piquée par le goulot sur
un poingon. 1l suit de li que cette matiére granu-
lense n'est point un terroir pour le Leptothrix, mais
bien un état du végétal. Celui.ci, sous cette forme,
grandiseant tonjours, tend & envelopper totalement
la papille, et c'est alors qu'il donne naissance aux

g

filaments décrits depuis longtemps.  En mime temps
la |u'-|'i]r]u."1'i.c de la masse _-_{ra!1uh:u.-it:|1(:1‘d SO CONLOUT,
goit par les actions de frottement, eoit par la mort
partielle de la masse elleméme. Et clest évidem-
ment dans ce dernier ens senlement qu'on & pu y voir
des vibrions,”

Not only do I agree with Pouchet in thinking that
this granular matter, instead of forming merely a soil
from which the fungus grows, 1s really a part of the
plant itself; but I believe also that it consists essen-
tinlly of spores, which, when elongated, constitute the
well-known filaments,

I shall mow describe the specimens which may be
obtained of this fungus, and which, I think, fully bear
out the opinion I have ventured to expre

On examining some of the epithelinm scraped from

the ]:\J::Trrjnr part of the dorsum of the tongue, there
will be seen, together with other objects, some like
that represented in Fig. 1. These are the bodies
referred to by Pouchet; their marging are uniform

and uninterrupted, unless accidentally broken during
the preparation of the seimen ; and their general
aspect is granular, except in the centre, which con-
sists of epithelium. They correspond to the * brown,
-;long_:dcil bodies " referred to h_\' Killiker, though
without the filaments, of which they are said to form
the * matrix.”
alkali, these bodies break up more or less completely;

On :Jelulin_g [olu-r'.-lhl:,' strong acid or

the centrs part is seen to consist of |-1:i1]|u!'i|1rn‘
whilst the & anular il(l]‘IiDlI separates into ]u:mtirlrn‘, of
round and oval $|I==1=L', which vary in size, and resist
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the action of ether. Perhaps more epithelium than
was previonsly visible will be brought into view, and
it is, of course, rendered dim by the reagent. The
specimen shown in Fig. 2 is got from the same source
a5 that just deseribed, and differs, first, in being more
coarsely granular; secondly, in having lost its uni-
form outline, having instead one which may be de-
scribed as serrated or cilisted ; thirdly, in breaking
up, under reagents, into pnr:ic:l 5 Inore L']ullg:itu[i
than those in the former case. The central epithelial
part presents no difference.

Is it not likely that this second specimen represents
merely an advanced stage of the first? If so, on what
does the difference depend ? Merely on the elonga-
tion of the granules, which have become metamor-
phosed into fibres shorter than, but otherwise like,
those seen in Fig. 8. At the edge, the fibrillar
structure is evident : whilst at other parts the mass
appears granular, because the fibres, being short and

set vertically, are seen in section as it were,

In Fig. 3, the fibres are of tolerable length, but, as
in the other cases, grow from, and are attached to,
epithelium.

Figs. 1, 2, and 3, therefore, represent the same
fungus in diffevent stages of its growth, In the first,
the spores are still round or oval; in the

econd, they
have become slightly. elongy

H'llj and in the t]]'ulE,
developed into fibres, of which some have attained
considerable length.

In Figs. 4 and 5 we have another, and, to the best
of my knowledge, hitherto unnotieed, wrrangement of

11

the spores. They (spores) are mow seen -,;1'n1l]n:|l.
round fibres, which, singly or in bundles, are 1]_m.n
completely covered.  The bundles vary 111!.:{:[: in -"Ifl-l'..
and show the structure (fibrillar) of i]lu!L‘l{!L:]l[lL'n
most elearly when the layer [rsp-m-s} is ﬂlhl.- At
intervals th-cr SpOTES IAY be detached, and the fibres,
there exposed, are seen more plainly than elsewhere.
At the extremity of & branch this frequently oceurs.
At Fig. 45, a branch is seen in section. !.n Figa, 4 A
and Ga g, the spores, arranged pound fibres, have
themselves developed into fibres, and the branches
resemble much those of a fir in miniature. i
An important question now suggests itself as m.th;-
source of the spores, and their ap] garance '\-‘u']ll']_l first
appreciable.  To Robin's opinion on this subj b l
have already had oceasion to refer. He 1'lt-:~'rr|l|u.-.
within the L:lTli!1llT}' tubes, granules (very J.lutfis‘ulli to
recognise) which may poss bly escape and constitute
the spores.  Kiichenmeister, on tiu: uthf-r hand, Ill(!-
picts® some special and :-'.pu!‘u—hu;t)'ln'_[_iﬂ:l\i\ﬂ which,
oh having an equally defined outline, are larger
than the common ones, and have, in their interior,
granules of considerable size. Did Robin overlook
these filuments ; or does Kiichenmeister represent
them '.\'rulz;:'l:\'? : !
I long noticed, but eould not account fr, certain
filbres, such as are shown in Fig. 6o, They were
broader than the commen filaments of the Leptothrix
bucealis, and wanted their clear and  well-defined

wites of the Timan Bady. Syl Sve. (See Plates.)
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outlines, Their aspect, moreover, was not homoge
neous, but finely granular, like ground glass: r\z-= g
under a high magnifying power it was diff -.ullt ‘:“
make out distinct granules. After a long and :1 5 ‘u
cessful examination of these fibres, ldi:;v;nrsn-n;':r:fmdT
guch as is represented in Fig. 6 p: one lml-l' resen ]{;“-l:
_[he.- ordinary filaments of the fungus, whilst g]-;_- t; =
lH_]ikr.- those I have just |Tt:sr:rilm-::i. IA( liu.- 1:“!‘;[’:"
of the two it is casy to peresive the arrangement ul:':
finely ;:l“-?uu!-.tr material upon a common e oF 1I|LI
Leptothrix bucealis. There also exist fibres such :P
are shown in Fig. 68, These differ from thu-i:n;r |n

having distinet granules, and represent, I think, a
Jllhl'l"._ud\.'.'mt‘e[l stage. I am inelined to |:|-]iu:.'c:
therefore, that the spores of the Leptothrix hlll"t"l]i‘-'!
at an early stage, form, when collected to 'l'ﬂll"‘!' ."
layer which, though highly magnified 115;1; 1" s
almost homugeneous look ; ‘bur.cl wh-‘ I I oy
) 3 ether they es-
l-:|p.|‘."r:'om the interior of the tubes I am mrtjir :
position to decide. In confirmation of this \-iq-wl Ill
izj:ql,'u'lm:rru that bodies are occasionally seen \\"}lf"J
1}1!i|-1‘ from that shown in Fig. 1 only in the gres rL-1
h]u-nt::;s 01 the granules. Such structures rt:l,::llr
r]k.m= ull Fig. 6o, except that the spores ul'trp]n.tu'.l u"
l'-JlH”Ii.‘.]ItJIlI instead of round a fibre. Fies. 62 an I{
Fig. 1 are related to each other ina similar nm.uu-:-
the :'s!‘-u_l’!:.‘i have beeome larger, and are now cor limi-] *
as distinet gronules, though, ss in the former ijr:-l
:'-t:ﬂu:n-, they are grouped, in one case round a fibre
and in the other upon epithelinm. .
Are these (Fig. 6 B) the fibres which Kiichen-
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In the drawing he has given,

meister has observed?
] at equal inter-

the granules are placed singly anc
the fibres just deseribed they are

The want of clearness in
Neousness ]BL'T“'I.!‘L‘IL TIlL', oras
ents from Kiichen-

vals, whilst in
seattered most irregularly.
the margins and home
nules further separates these filam

meister’s.

in, once upon the human
vz, 1 have detected filaments, with
granules in their
of the

teeth, and oftener

upen those of the de
well-defined margins, and large
They are larger than the fibres
ilis, mot pn'nm:cl at the ends, and
So far they agree with the

interior.
Leptothrix il
without articulations.
spore-hearing  fibres drawn by
they differ in the number and irregular arrangement
I 1 believe them to be fibres of the

Kiichenmeister, but

of the granules.
Leptothrix insectorim.

To sum up what has heen said respecting the
nature of the granules, I believe them, and for the
following reasons, to consist of spores:—

1st. They resemble the spores of eertain other
fungi, except in point of size; thus, if econtrasted
with those of the Cidium albicans, they behave in the
manner towards reagents, and differ only in

sane
smaller; but the filaments arc also smaller, so

being
that the relationship between spores and myeelium
remains unaltered.
9ndly. The mode o
lium and fibres, is suggestive
If the granular matter consisted of the latter,
sionally, tolerably

rangement, both upon epithe-
of spores rather than of
|Il-:"u'£'-\.
there would be seen, at any rabe occ




14

ml'f‘ect specimens of the material from which it was
derived; for degeneration must be far advanced before
all traees of the original s :
: mal structure are destroy
e M icture arg destroyed.
ven and unbroken outline of the mass also
renders it impossible that this material can come from
either food or epithelium. (Pouchet. )
- Cheoi i i

drdly. Specimens may be obtained which illustrate
all stages intermediate to that, in which the spores
are hardly cognizable as distinet bodies, and that in
which they have developed into long and perfeet
fibres.

I'have endeavoured, by maintaining a proper tem-
perature, to watch the growth of the plant under the
microscope, but difficulties of manipulation have pen-
dered my efforts at present unsuceessful,

: rom what has been said, it will be now intelligible
ow a large quantity of granular matter, consisting
:::::1]_;- of spores, has, in the concretions of the tonsils,
= o |
heen stakel B i f
; un_-.hfkun for something else. Were further
proot required, beyond a microscopical examination
e ) . G
to establish the parasitic nature of these bodies, it
E - i i |
would be supplied by their peculiar fetor.  This has
been moti rall w i i hise
i 1(1!11_.1:{' by Il".“]lﬂ have written on the subject,
and is observed before the eoncretions have begun to
. v 3 =
decompose.  On the other hand, it vesembles that of
the softish white matter which forms upon the teoth
sound or otherwise, of : i ,
: terwise, of all persons, whether in health
or not; and which, I need hardly say, consists entirely
{Inr almost s0) of the Leptothrix bucealis, This
fungus form ' i ur of
j.-mf: ks & a puull- also of the fur of the tongue.
agments of the fibres have heen detected not only

15
fircos:® though it is

in the vomit, but also in the it
probable that, even in these ¢ the fungus has
in the mouth, and af

currence must take place con-

jerinated wards been swal-
OTIEINALE
Such an o
Tn farther confirmation of the theory that
nething else than the
a girl

lowed.
stantly. : X
these concretion? comsist of s01 .
cecretion of the tonsils, I may observe that in
eare for an affection of these glands,

wow under my
f : mall recess, above

T have removed concretions from a & :
the tonsils and where the two pillars of the palate
At this spot there is no troe tonsil tissue.

meet. : : s S
The concretions of the tonsils sometimes calellys

one, in this state, analysed by Laugier, was &

white, rather hard, verrueose, and

rough crust and o white nuclens. It

Phosphate of lime
Carbonate of lime
Muous . . .
Water . .
100k

ingredients oncretions
Amongst the ingredients of the concretions
d two sorts of filaments; one (Leptothrix

enumerate ; s
I have described, and will now say a few

bucealis)
words respecting the other,
Tn the white matter which . :
teeth, there will be seen, with long fibres of the
: 1 re 3l
Leptothrix buccalis, others which are shorter; ll_n. .
. and are doubtless enly frag-
In the concretions of the

forms upon the human

latter quite resemble
ments of, the former.

* Bop Robin's Histoire Naturelle dex Fpitour Pircsites.
+ Vogel's Nathokagion] Anatomy, tranalated by Day.
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tonsils there are also fibres which are short, and, like
those upon the teeth, have a homogeneons HSEJEUE- and
n‘mr;_rin‘s well defined; but their diamoter s qreater,
For some time I regarded these ns merely [l‘i(.‘i.'l:!?i of
the longer fibres of the Leptothrix buccalis; but
perceived, when examining 4 coneretion i:umfli;altc]\'
n!'l’vr its removal from a living person, that they \'\'m:e
gifted with the power of independent motion. As
they moved from place to place they reminded me u-i‘
eels; but between their two 1:xn-cmit‘ius I could :|-.-t.(.1:t
no difference of either size or structure.  Some may
be seen to move in one direction, and then go back-
wards without turning round. They are t?ull]rt'L‘>i
what Dr. Biermer has deseribed,* His Uhsm'\'-.ntinrn;
are as follows : “Another form of eryptogamic growth
which may be observed in e is that ’c:ump;sw! aof
t]jremis, formerly thought to be infusoria, and called
vibrio lineola; under treatment with sulphuric acid
they appear jointed ; on account of their spiral move-
ment they have been considered animals, A few
hours after me they may generally be found in the
mouth, as products of disintegration.”  Leewwen-
hoek, as early as 1722, had evidenily observed the
same, and experienced g difficulty in distinguishing
them from filaments of the Leptothrix buc(-n’]}& H:
observes, when speaking of the latter:t % Porro mn.-
sl:;l:m. ml.‘iner Pars materim ex immensa strigrum
multitudine ; quarum quidem una ab alia Imgitudine

plurimum  differebat, unius tamen ejusdem  erant

: L Lekre vom Ausienrf. von Dr. Anton Bicrmer.
b Areana Natura Detocta, Lugd. Bat,
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alise incurvate, alie recta, utm hac Fig. F.
alime ine y . :
quin antehac animalcula
ideireo

crassitici,
que sine ordine jacebant; c-rf L kaci
eamdem fabentia figuram vidi in aqua-viventia, 1
omni moliming contendi uf observaren J-.'I'.'.'ern? u.-. :
esset vita; sed nullum motum, X GUA minimum vitam
potui animadvertere.” :

h doubt attaches to

eonjicercm,
As further showing how mue . ; e
this subject, I will quote the observations ul. :mt?I 1.| .],
awell known writer :*  Closely Tl:j.L\.{E!ll to these (1h .n H
of Leptothrix bucealis) are certain fibrillose an¢ 1. .E-'l}
numergus corpuscles without: any transyerse div |.au>1;
or branching. They are thicker 1Ih:m the last, :n?(r
about 0014 to 0:024mm. long. 'l.hf.-?' have a -_r1;L
tendency to break up transy y. They are n¢ |.!1 |l|r-
goluble in ether or aleolol, nor are they :_:h:n:;_'%-l. T_\
heat or the caustic alkalis and mium‘iul acids, These
aps the filaments found free ! :
Al their nature is unknown,
and he suggests they may be vibrios. i '_l'lln-i:- I'_'I'l\'l."ll-:le{.‘:-,
acconding to him, are composed of Elhm.c ;u':Hl. “]III. ~1
Bithlmann - maintains they contain fluoric acid. This
resistance to reagents does not, however, appear [nI'IIL'
d to their \-uf_n-.:,-;]\ie nature, 85 We know that

o] pl'lh the saliva by
are perl
Lebert. According to We

OEJ! YO
many

action of heat.” . e
The transverse splitting of these fibres 18

ther difficult to understand ; it is not muht.-nhlt.
to 1t;

L3 i AL
plants contain sufficient silica to resist the

peculiar,

and ra an ks
nor can T aseertain what conditions predispose

the appearance of articulation, to which Biermer has

« Kiichemmoistcr's Parusites of the Human Body. Syd Hoe.
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referred, is preliminary only, and not produced at
all times by the action of sulphuric acid,

Lebert has figured these bodies mixed with com-
mon vibrios, with which he evidently classes them ;
his drawing shows them as they are when moving—
viz., of an undulating form—for after death
either straight or have a single curye,
vibrios are also represented as they
pointed at one end.
depends upon the

they are
The common
look in life—viz.,
This appearance is deceptive, and
objects lying in a plane between the
vertical and horizontal; for when, their movements
having ceazed, they lie horizontally, it is evident their
diameter is uniform throughout.

There is a marked difference between the
ments exhibited by

Mmove-
the common vibrios and by the
larger objects we bhave just deseribed,  OF these, the
former move quickly on themselves, without escaping
far from a particular locality ; whilst the latter shift
from place to place with a slow and eel-like motion.
Of the effect produced upon the tonsils by eoncre-
tions formed within them, I am able to add little to
what Trousseau has ohserved:* “I1 est une autre
forme d'angine que Je vois peu déerite dans Jes livres
classiques, et dont Je vous ai montré quelques exem-
ples dans le service de Ig Clinique. 11 arrive souvent
chez les malades atteints d%

nflammation chronique
habituelle des amy

rdales, que les séorétions des Ig-
cunes qui séparent les lobules de I glande s'altérent
et s'épaisissent; il se forme de petites masses cnsdi.

* Bee Cluigus Midicals, tome i,

19
% 2 . ]
irrépulitres fétides illes agissent comme
formes irréguliéres iic'tulc:-.l Itlitu:]‘ g
i (s r, déterminen L
rps Gtranger, detery i
. & et souvent; vous vous

» inflamma-

tion, une doulenr tres aigud, © ‘ i
le rappellez, il vous a &té donné de voir la pointe

¢s petits corps faire saillie & la surface des tonsilles
CCs £

ls sortent enfin aprés aveir causé
frances, et une ulcération le;:L"I'jIl"l(:”l'
médecin lui-méme, en pressnt énergl =
fasse sorkir la petite masse, et ne termine cn un it
stant cet .’li:lg'n'lc si doulourense ot s1 peu f_'-.li\\.

1 TR ] alletir veméde
Lablation des amygdales est certes I l.l:'ri e o

Ton doive conseiller ars malades qui fprowvent &

de wvives souf-
meins que le

l'lll'llll']l:- e

e i et
fréquemment cetle m-fe-x?n'--fre'rrr?i‘ s
I would farther notice, that 1:uncl‘.t-t:--||.- may ari l
not only when the tonsils are t-1|t:| red, but \.ILII
when they are as small as or h!ll:ll]l']'-ﬂlinl 1]u-].n..x.]
rage. Moreover, the degree of ]”'"“"‘:"““"'."“ pro m-U,
depends much upon the conformation of the tons 5.
In.sumu‘ though the sinuses are large, they nyll-u: in
the throat by very tiny openings; so that :L |'I:I:\'|R-[.llt‘1
may increase, whilst it canmot be expelled except
w'h;gn broken up. In others, the il:!li.‘r['ll]'t':t are wide,
and the conerction then escapes with Iu'lul-r_;ll-]\.- case,
Potassa fusa serves better than the knife for l!n-
Y treatment of thoge cas v which, though the ton I
are quite small, concretions are produced, and cannot

be got rid of till the openings are enlarge:

While the above paper was in [\:'l.'r--‘,.hl'. Beale
informed me that he had long been of the same

opinion as myself respecting the nature of
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f:’::j‘:::ll;mlwer, and on referring to his work or
i (.H“::L;:;us—;‘pnhlashcd as early as 1856—] ﬁnd1
S g =wume:.'_-’uw (2) showing a few scattered
St et l.H'ﬂII cpithelium, the former of

eseribes ag ¢ Sporules of fangi. 2
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RESEARCHES

o THE

DAILY EXCRETION OF UREA IN TYPHUS FEVER.

Guea importance has been attached to the amount of nrea formed
and exereted in fevers: 1af, In regard to the prevalent doctrine, that
fover consiats essentially in an increased metamorphosis of fissue
and, 24, In regard to the question, how far the comatose or head
symptoms of fever are due to a retention of urea in the system
{urmmia). Although these points have been made the subject of
chemical investigation in the typhoid or enteric fever, chicfly on
the Continent, they have not been hitherto sufficiently tested b,d
similar oheervations in the more common fever of Britain, the epi-
demic typhus. The only analyses of the shole urine, in cases of
typhus, which T haye been able to find, ave those of one case by
lj}r Parkes,! and, since my own observations were made, of two by
Mr Dunnett Spanton.  The analyses of urine in go-called typhus,
published by sequerel and others, there is every reason to suppose,
refer in reality to examples of typhoid fever, Barmlier® has pub-
lished analysea of the urine in several cases of true typhns ;“but the
expariments were made on limited quantities of the urine, and the
amounis exereted daily are not given. It is obwvious, therefore,
that there i& 4 deficiency of acenrate knowledge, bused on obeerva-
tion, of the relations of urea to typhus fever. To supply this want,
in some degree, was my object. I have confined myself to the
determination of the amount of urea excreted daily in six cases of
undoubted typhus, presenting the chameteristic eruption, and I have
omitted soversl cases in which the diagnosis was doubtful. The
total amonnt of the daily urine was carcfully e lected, measwred, and
analyzed for urea by Davy’s process.* My best thanks are due to

T Medical Tirnes and Gazetie, 1857, Fub., and Parkes on [rine.

= Medical Times and Gazette, 1864

3 Dia Typhus Epidémigue & Toulon.

& Landan, y,ﬁ;ulm ch, and Dublin Phil. Mag., June 1854,  Also, Beale on
Uring, ete., 2d Edition, p. 21.
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Dr Sanders for his kindness in permitting me to make the obser-
vations on his patients in the Royal Infirmary; to Profissor
Maclagan, for the valuable privilege of performing the analyses in
his laboratory ; urudrl.:hl}r ﬂinui amgee, tnwhor:] I am indebted
for my k of the chemical processes required.

Thigmm! rg:nllsoﬂlm mln.i:y have beanmt?-ai, in all of the cases
tha quantity of wrex ihy, ﬁn.llj? the seooned o
cidedly belno the standard of health, notwithstanding that the patients
were in a state of high fever, with the temperature and the pulse much
above the normal rate, These results differ markedly from those
of Dr Parkes' analyses, and are o to the belief which man
entertain of an increased excretion of wrea in typhus. With
regard to the daily excretion, during the first week, nothing definite
could be made out, as the patients entered hospital at too late a

riod of the fever to admit of a sufficient number of observations.

n three of the cascs, however, viz., Cases 1, 4, and 6, the excretion
of nrea was found to be comparatively high at the end of the first
week, but not above the novmal amount. _

The cases may be divided into two classes ; one, in which the
crisis oceurred on the fourteenth day, while the nervous symptoms
continued to some extent for o day or two longer; the other, in
which the crisis took place by a process of gradual improvement,
beginning about the tenth or eleventh day, and completed about
the fourteenth. To the first class belong &m 1, 2,4, 0nd &; to

the second, Cases 3 and 6. In the frat class, an inereased discharge

of urea took place at, and immediately after, the crizis, Subse-
quently to the oceurrence of this increased discharge, the daily
excretion of urca fell to a very low amount, and then rose gradu-
ally as the patient improved in health. In the second class, the
nervous symptoms abated about the tenth or eleventh day, after an
increase m the excretion of ures, The completion of the crisis on
the fourteenth day waa followed l?' # fall in the amount of urea
excreted daily, w]ﬁch then ually rose with the return of health,
as in the other class. To illnstrate the distinction between the two
classes, T have appended a diagramatic view of the range of the
daily excretion of urea in o specimen of each class.

In his Gulstonian Leetares on Piwxia, Dr Parkes has shown
that the febrile condition is attended by increased metamorphosis of
tissue, and, in consequence, by an sugmented formation of urea, It
also appears from his obscrvations: that this increased formation of
urea is not necessarily followed by an increase in the quantity elimi-
nated, but that, in certain cireumstances, a congiderable ameonnt of urea
may be retained in the system.  In my cases, such a retention seems
to Nave taken place, since an increase of urea was observed, as before
mentioned, either on the ocenrrence of erisis, or on the appearance of
the first symptoms of improvement. That this i exeretion

wag due fo a previous retention, and not to o more active tissne- -

metamorphosis, consequent on the improvement in the condition of
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the patient, is rendered probable by the fact, that the exerction of irea
was v lowered after the sixteenth or seventeenth day, and
rose in AmMOUTE cxm:ll]y in proportion to the rapidity with which
the patients imed health and strength ; and also by the fact of
the excretion having been very low for some time previous to its
ingrease.

It is generally admitted that in Bright's discase and cholera, and
in many other affections, ﬂl.lljllm" delirium, and other nervous symp-
toms of a low or so-called * typhoid” chamcter, are due to o reten-
tion of urea.  In rogard to the head symptoms of typhus, o similar
explanation has been proposed.  In my cases, the faet of those
symploms l.n:ing mast intense while the urea-exeretion was loweat,
and of their improvement eoinciding with, or following on, an
inerense in that excretion, appears to favour this view very strongly.
In two of the cases in which the increased elimination took |a[m:u
on the days immediately following the fourteenth, the nervous
symptoms continned to a considerable extent during those duys,
a{t];lough the fonrteenth had cﬂ'tlcnlly been the critical day. In
the enses in which the increased elimination took place before the
fourteenth day, no delirium was ebserved after the eccurmence of
the inereased discharge.  The probahbility of this theory is strength-
ened by the fact that the other symptoms retained their febrile el
acter, in the Intter class of eases, till the ordinary period of crisis.

Om the other hand, it may be argued that the retention of urea
was merely o consequence of the abnormal condition of the nervons
system, and not in any way a canse of that condition,  This view
would appear to derive support from my cases, in 8o far ag, in the
majority of them, the increased elimination J‘ill not take place till
after the crisia had begun ; but I think this support is more ap-
parent than real, as, in half of these cases, the nervous aymptoms
eontinued to a eonsiderable extent doring the oecwrrence of the in-
ereased elimination, and: did not finally disappear till the wrea had
fallen to the low standard natural in the enfeebled state of thepatienta.

It is very difficult to say why, failing organic lesion of the
kidneys, urea-should be vetamed, or why it should be retained to a
gronter extent in some cases than in others.  Perhapa the retention
16 due to a defective innervation ; the theory at present entertained,
that in fievers there is o degree of paralysis of the nervons system,
gives countenance tosuch a view,

In submitting the facts observed, T, ehall give a short abstract of
vach case, followed by the detailed statement of the condition of
the urine, which I have put in o tabular form for convenience of
reference and comparigon.  Details of the daily symptoms of the
cases ave, for the sake of completencss, added, in the form of an
appendix, at the el of the paper, ’

have ealenlated the total solids by an empirical formula of Dr
Clixistison,' the results of which are n sufficiently close approxima-
tion to the real amount.

! Twoeedie's Lib, of Maod,, vol, iv, p. 245,




Before giving the resalts of my anal of the urine, it may be
well to nngla thcglmount of urine :nd of urea which ian::mi o to
be natural to adults in o state of health, Parkes' catimated the
normal quantity of urine at about 521 ounces, and of urea at 33-18
grammes, or 5124 gmins, and, although other writers have calcu-
Inted both at & much higher rate, this cstimate may be assamed as
sufficiently accurate for comparison,  Waomen exerete less both of
uring and of urca than men.  Parkes estimates the average exeretion
of urea in women at from 16 to 28 grammes (2460 to 4321 grains)
per diem, but says that it may vary from 12 to 30 grammes (1852
to 463 grains).

Case 1.—A domestic sorvant, sot. 19, admitted on the third day
of the fever. Her ease wos n serious one, the nervous symptoms
being wery severe, as shown by extreme restlessness, paniting res-
piration, moaning, and orying, during the fimt wm-.i;; and aftor-
wards by an extreme degree of oppression and atuper, by very
violent tremors and subsultus of Imtﬂplmmh and feet, and Ty retem=
tion of urine at ong time, and its involuntary dischargo at another.
Convalescence ocourred on the fourteenth day, but o considerable
degree of oppression and stupor remained for two daya after that
dll.ul-.:E The pulse was remarkably low during the second week of
the fewer.

Uirea.

.I:E;ll T el

Faver,

thy acid.
Slightly acid.

Acid.
Blightly acid.
Acid.

cliEEqt

LR o e

Acid.
Neutral.
Agid.
Nentral.

Elightly neid.
17347 | 10066 | Asid,
31994 | 1015 Newmtral.
8T | 10146 | Acid,
S61-80° | 10081 | Elightly acii,
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Case 2.—A labourer, wt. 30, a strong, tall man. He was ad-
mitted to hospital on the eighth day of the disease. The ease was
! Parkes on Urine,
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one of moderts severity. Convalescenes commenced on the four-
teenth day, but the typheid stupor continued, to some extent, for a
day or two langer.

| Uros. |
In Cubie] 5,
In

eIl Centie
masren, | O f

43 | 07 | Nentral.
20 Nemtral. Considerable.
b Newatral. Considerable.

41-05] 1015 v neid.| Consiiberable.

|
: Nome. 1 ILII'U‘i
|
|

E N

X | Uri

2315 E B3 1017-1 | A X |1487-7|
240 -1l 35 72| 10064 Fioebly alkaline.| N -

Case 8.—A labourer, mt, 40, a tall, very g'm'urru] man. This
case was 4 mild one in many respects, the patient being singularly
Y intelligent for  case of typhus, uniformly sleeping well, and never
having any nearer up]amau?] to delivium than a slight wandering of
the mind, and that on only a few occasions, On the other hand,
the pulse was rapid, the temperature high, and there was consider
able subsnltus from the time of his admission {eighth day) till an
sdvanced period of convalesconce. The case was one of those in
which a gradual improvement was observed for several dnys befors
il:l Mhﬂﬁ ocgurrence of erisis. He convalesced on the fourteenth
¥.
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Cask 4.—A baker, aged 14, a very weakly lud, who lad jus
recovered from typhoid fever, having leen up only a fortnight when
he took typlus. The case wos by no means a very severe one
He slept tolerably well, and the nervous symptoms were not
strongly developed. He convalesced on the fourteenth day.

252
1027~ ight.
LTI Slight.
1| 981 i | 10150 | Acid, | Censidorahbe,
1) 446 | 688 | 10158 Bone,
13 4:32 A 10050
K-8l 767 100005
et B B B 3 100G | N Consiilerable,
200 R86 | 136 1020¢1 | Nowtral. Nome, 160

10128 | Alkaline. Nose. 51 b
1013-1 | Alkaling, Comsiderable) 4012
10030 | Acid. W alight. | 1838
10128 | Acil.
10831 | Ae

In a case like the above, where the patient was weak and ema-
ciated from a previouns illness, one would expect & much lower
excretion of urea than in & previously healthy, robuat man.  The
age of the patient (14) must also ongidered,  From two analyscs,
ong by Uhle, the other by Bisch t would appear that the natural
exeretion of urine in boye from 135 10 16 years of age, in a state of
health, is about 25 or 26 ounces, and of urea, from 150 to 190 grai
These annlyses are, however, too few in number'to be absolutely
ralied upon.  Few researches seem to have been made to ascertain
tha inflaence of youth on the quantity of urine and of urea excreted
daily in a state of health, I have failed to find the record of any
other analyses bearing on thiz point than the two quoted above.

Cage 5.—A tailor, aged 46, of o somewhat delicate constitution.
This case wag, towards the erisiz, complicated with pneumonia.
After the twelfth day the wrine became alkaline .'mt[ deposited
phosphates, and. this condition continned 6l the patient had fully
repained health, e convalesced on the fourteenth day, but the
stupor and other nervous symptoms continoed for a d'; ar two
longer. The pulse was nnusually low during the fever. '{‘Em tem-
perature varied from 103° to 104" Fahr.

! Referred to fn Parkes on Urine, 1860, p. 44

Urine,
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8E 68.—A baker, aged 20, a stont voung man. This wns a
mild casa, in which crisia ocourred impe tibly about the

purteenth day. Previous to that period, however, the symptoms
BNunderwent o marked improvement.  The temperature continued

wh till the fifteenth day. The wrine was more or less alkaline
Sduring the whole progress of the case. In this case, wine was ad-
Sministered towards the crisis.

4
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280 R

20 | 11019

1 | B | 2740
Urine not collected,

1185 41'8 | 1685

1045 SEE | 1718

101%8
2150 | A f [ | 10171

Arpespix oF Darvy Noves or Cases.
CARE L3 day, Evening.—Temp. 105, Eraption abundant ; panting res-

= temgge maist, conted with white fur; sovers leadac
. 103, Pules 106, soft and of fair strengih ;
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sight and hearing impaired ; headache gone; very rostless all night, moaning
and crying ; a considorable degree of oppression.

M'Ey.—l'ulle 1045 tongue dry in centre, white at edges, yellow at back ;
reatless :hmmfnh night, but slept towards morning; dolirions and wandering
during the night.

Bfksdrly.— lso 106 ; slight subsultus ; stupad, but Bodenstands wlen poken
to; inclined to sleep ; rest and wandering through the night, amd some-
times did not know the nurse. Had retention, and @ was deawn off by
eatheter.

Tih day.—Pulee 106 ; slept last night, after two doses of tinet. hyosoyami,
Bjeach ; restless and delirious t 5 morming.

Atk day —Pulse 90 ; tongue dry, and brown in centre, white st e 3 slept ai
beginning of might, but talked and * rambled * later ; now {1 .0} inclined to
sloep ; subsulitas of hands; unwilling to spoak ; takes nothing but milk and

WALIT.

Ath day.~—Fuloe M ; breathing easier; tremors of hands, Had i of tines,
byoscyami lust might,  Very restbess all might | talking sed “ rambling” much;
retention of wrine this mmln&: underatands whon spaken to,

106 oy, —Pulse 80, of fair strongth ; breathing oceasionally harried ;
tomgue dry, brown, and fissured in eemtre, modst ad the sides, sordes on teath ;
im‘_ﬁ:m] 1o sleep; very restless and delihous during the night ; hands toomu-
Rons 5 nwu;‘himul' hésdache. Had a deanght of 40 minims of tioct. hyosey,
with 20 minfme of sol. mur. morph. last night ; takes only 0 very Titthe gruel.

day.—Fulse 74 ; nervous * sniftering " breathing ; very restless, wishing
to get out of bed; hamids and arms trembiing ; fambling st bed-clothes ; sal-
bing ceeasionally ; anderstands when spoken to§ passing wrine in bed.

1 —Fulse BE; 0 o still dry in centre, but the modsiness of the
edges appears to bo oxtending; less sordes on teeth and lips; was wildly
delirions Inst night, and very anxions to get out of bed ; il much nervons ex-
eitement, her hands tremlling and her manner agitated ; speaks sensibly encugh,
but is very confused ; eays she has a difflcaly in speaking ; appears to be got-
ting the expression of convaleseenes, E = 3

138h oy, —Skin meist ; eruption gone ; sudaming on the skin ; tongne still
dry and brown; o headache | dreamed & great deal ; mttered much daring
the night ; languid and stapid, bt answers correctly ; tremors and subenlios
nd'hlnﬁn and feot, and mi!clhiug of facial muscles ; slept very littho during the
mn;llnl. Orrdered 1 graius of nitrate of potash, three times a-day.  Esting very

e,

14tk doy —TFalse B3, soft amd fall ; skin molst ; tongue dry, glazed at edges:
pupils dilsted ; inclined to sleep; eries out at times; more stuphd, and does
not answer questions ; tremord and sabsultns rather loss than befone ; had a
drachm of tinct. hyosey. last night.

15k lmy,—Tuksn 805 tongue dry, and glazod at tip, and still fissured ; very
languid, ami does not answer questions; musenlar tremors alimost gone';
im:ﬁnrl! to sheep; mather quist in fist part of night, aftermands resthess;
passed aring in |[J:!|]_

16¢h ooy —FPulss 724 tongne modstening, still fissnred ; howals mnstil:‘lnl:
glept well, and is inelined to sleep; i very confused, and contradicts borscl?
wln nmwerin¥ uestions,

176k aley.—Fulse T6; tomgae mnist, and covered with white fur, still fiesared
in tho centre; no tremors ; sleep disturbed by & purgative; still very Tanguid ;
taking & litthe arrowroot amd beef-tea.

18& day.~Pules Th; tongne gecting olean, it I3 moist and whitish; did
mot sleep well on aceount of repeated action of bowels; quite consciows and
Iu!e1lﬂi‘rg<;‘||| § eating r;‘t}hor more. i 5 ks 5

. —Palie 70 to meoist ; sbopt well; appetite improving.
day.—Fulse 83 t Sew maoist, whmsh‘- | m:htrP;Hiﬂ!; Bome-
what restless during the night.

She continaed rapidly to improve from this time, regaining her appetite and
strength very quickly.

ghitic riles over both Bil!'l‘!- of chest; headnche on coug
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$E 11—k day.—Temp, 105°  Pulse 107; slept very little, but was not
delirious ; alight tremors of ff...aa: cat thirst and mo appotite,
10k day.—Temp. 1W01°  Palse 110, Othor symptoms as belore,
1188 day.—Temp, 1007,  FPulso 112, small and weak ; great heads
tremors of hamids; slept pretiy !
amswers intelligontly ; eats very litthe,
* 126k day.—Temp. 104", Palsa 1
neo, hut answers corroctly ; deliro
Ltk oy —Temp, 104°, Pulse 1045
inalined to sbeep; delirious thromgh the n
nwwers cormectly.
14tk ofag.—Tomp. 104°. Pulse 953 q]uielur during the night; very con-
sad, bt answors eorvectly, though slowly ; severs headache; not so thirsty ¢
altus gn side (previcusly on back).
Gt oy —Appearance much improved. Temp. 102,  Palse 26, faller and
ofter than before ; pain in head; shopt well, t delirions.
Ttk day—Temp. 10, Tolso 847 tongue moist; right pupdl still dilated,
beat lesa 3o than before el 3 expression bowilderad
17k dlay. P BB i no headache; giddy when he =its up;

1]
it pupil still dilated ; eating more,
l&fu!a —Temp. 89°. FPulse 76; slepe well; left pupil larger than right;

3 Equliml.

18 ~—Temp, $8%, Fules 66; sleps very well; head quite clesr; wishos
b Tisis. iat full, with the exception of meat.

From this date he rapidly impsoved.

. Cask IT.—840 ruption fully out and very copions ; pulse 135, weak ;
gun molst, coat yellow fur; bowels loose (from pargatives) ; very
phirsty ; no sppetite; slight sabaultus ; severs frontal heidache ; confused, but
pavwers correctly. X
b Otk ooy, —Fulee 130; tremors and subsubtus of hands; no delium; bead-
che as beforo; slept protey well; eating very little, but drinki .
10ch day,—Terp, 105", se 128, * wandering™ m litthe, but intalligent at
it-,ltpn,r.m dry, glazed at tip, brown and ferred at back; bowels regular;
fery thirsty.
116k doy.—Temp, 104" Pulse 140; t tromvors and subisultes ; broo-
r; tomguwa dry and
5 bowels regular; slept pretty well; mo deliiom, Ordered & oz, of

weak ; hae a very stuphd typhous appear-
ng tha night

vak ; severe headache ;

right pupil larger than left;

Polea 110; great tremora and subsultos; no do-

brown, s fiesured ; bowels regular; slopt woll.

Pulse coagh troubdesom putum etreaked

; sdopt very well ; eating little.
False 100; tongae moist, with yellow fur; slopt
elligent ; eating considerably more.
Temp. 1U0":. Pulse 92 bropchitie mach better; slept very well;
EIROFS | MO molst.

16ch day.—Tenap. 95", Pulse 80; tremors besa; tongue moist, furred ; bowels

ficulsr; eating pretly well,

Teh oy —Temp. B9, Pulso B0; eough almest gone; tremors nearly gone;
1o meaist, and nearly clean,
oy —~Tomap. $85°.  Puleo 98; very slight tremors ; bowels loose.
tHe contineed stesdily to improve, and £oon regained kis strength.

Caze TV.—56 n‘af:—'l‘emp. 104°. Pulse 112; croption distinet; tonguo
]

in centre, with white creamy fur; slept well; no dolirium,
day—Temp. 105°. Pulio 112; sleeping well; no delirium; taking a
IF amourst olf_ |-0||ni1uu=m:.hh" “
=Temp. 108; tongue mokst, yellow, fissured in contre;
gt well | eating vory lintle. g ! |
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Ak oay.—Tomp. 103, Palse 110; slopt well, but was delirions during the

ni.g;)l". delirivus at vislt. 3 X %
day,—Temp. 108", Pulse 104. Had & Araught of tinct. hyoseyami last
ight, and slept woll, and withoat delirium; eating little. E

104 m.?.— Tomp. 108%,  Pulse 110; slopt well, but was somewhat delirious;
eating miher more.

110k day,—Temp. 102, Puals 100; slept well ; no delirium,

124 day.—Temp. 106%  Pulse 116; slopt well; Bo delirium observed ;
eating hetter; ho:ﬂn:ﬁmhr. e

130h oy, — 102°,  Pulse 963 slept well; appearance mach impraved ,

retiy
Jlngnpr&ny"'— p. 102% Palso 86; slept well; eating well; tongue moist,
whitish, fissures men _bgwue- x ¢
154k day.—Tomp. 100°,  Pulse £2; doing well. He continsed to improve.

Case V.—7h ooy —Fruption copious; temp. 104°; pulse #5; tongme moist,
with white fur; wo nﬁmi:e: cat thiret; bowels loose (from purgatives).

Bk day.—Temp. 1037 P-Eu 495 broachitic riles or‘\e'rchht: severe head-
ache ; slept pretiy well 3 tongue ng with yellowish white fur.

ik olay.—Teanp. 104", Pulso 865 e mot o bad,

10th dlag.—Tnap, 103°  Pulse 1005 did ot slep well ; headache bad; de-
livium during tle night. S 3

11tk clany, —Ternp. 104°, Fralao 96 ; slopt well; Brendache bad ; deliricus during
the night; had retestion of urine; tomgue dry and brown, :

120f day.—Temp. 105, FPalse 100; headache till sewere; tremors and
subsultas; slopt |

14 . — kirug distinetly petechinl; temp, 106" ; pulse 855 slept well ;
bad hoadsche; tongne dey anid heown ; eating vory little.

142k day.—Temp. 106°. Pulso 88 headnche better s tremors and subsulins ;
pupils contracted ; slept pretty well ; tonguo moist, getting chean, \

l’m . —Tonap. ].bl". Pulse 84 beonchitio riles over chest, and erepita-

tion at right bose; akd:l retty well; boginning o show sppetite.
[

164 fiy.—D'ulas T6, of fuir strength ; physical signs mach the same; slpt
well ; headathe on coughings tongme moit, with yellow fur; bowels regular;
oating little.

Hee gradually improved from this date, making, howevir,  very slow recovery,

Cagg VI—ith doy.—Eraption distinct; tem . 103", pulse 84; severs head.
ache; quite intalligent ; tongan moist, with ye awish white fur; great thirst;
bowels loose (from purgatives). i

Tt day,—Tomp, 105}’ Fulse 92; headache rather better; no delirium;
bowels still loose.

8t ey —Temp. 106§"  Pulss 02; slight cough ; 0 headache or subaultas;
slept well, bt was slightly delirious Juﬁwg the night, 3 :

i doy.— Temp. 1057 ~ Pulse 82 alupt protey well; low, muttering, stupil
delirinm.

100h iy —Temp. 104°. Pulss 116, very weak; answers correctly, bat &
wiey condused ; :'Ieririums in early part of might; vory thirsty. 4

110k doy.—Pulse 104; very confused, bul apswers carrectly ; tonguo mokst,
brown in centza ; delirbors in Frst part of wight. .

126k day.—Tomp, 108)°, Pulse 67 ; slight sabaulias ; slept well | Bo deliriam;
tongue dry, Bssurid in contre; ordered Fvi wine daily.

Lidh, ey, —Temp. 108", Pulse 80; no subsultes; intelligont; slept well;
tomgue dry sl breown all over; eating rather more, 5

1%.u\ dey.—Temp, 102°,  Palse 76 ; slopt well; tongae molstening.

He improved rapidly from this date.
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AN ACCOUNT
THE WATER-BAROMETER

ALFRED BIRD,

EEPERIMENTAL CHEMIET, BIRMINGHAM.

[With u Plate.]

To the Editors of the Philosophical Magazine and Journal,
GENTLEMEN,

AT the Meeting of the British Association which has just
been held at Birmingham, 1 had the pleasure to show a
water-harometer which has been in perfeet action for six years,
A general desire having been expressed that some account of the
instrument should appear, [ have the pleasure to send you the
ruL]Iu-iL-g particulars and drawings.
n the construction of 8 water-barometer four things bave
be attended to:— 4 »
1st. The water must ba deEriw:d of air;
2nd, The air must not again enter the water ;
8rd. The water must go mito the barometer, to the exclusion
of the air; and
dth. Th‘a instrument must be so construeted that, while the
atmospherie pressure within the instrument shall be uninter-
, 10 air shall penctrute into the vacuum-chamber.
begin by describing the material. The tube is composed of
metal and gliss, and the three taps arc those which go by the
name of “ Lambert taps.” The size of the metal part is halfan
inch internal dizmeter, and is that sort of white-metal tabe
which is in universal use by gas-fitters, called “compo.”* I
believe it is an alloy of lead and zine.




2 Mr. A. Bird on a Waler-Baromeler.

that which is made by Messrs. Stock Brothers
-m]l 'Ezm:“i]aimiu ham, s their compo tube will ﬁd a\:
internal pressure of fifty pounds of sir tu the inch wlil'hual leaking :
it in also very cheap. The glass tube to show the readings " is
1 inch internal dinmeter and G feet long. The brass Lambert
taps are half an inch internal dismeter, csc taps Are Coh-
structed internally with o eushion of india-rubber, pressed du_:r:
means of 4 brass plate neted upon by a serew, which makes
solutely seeure.
i L‘i“;;:pmmdy to deseribe the upper and lower parts of the baro-
meter in reference to the deawings.  Plate IV. A A i the compe
tabe, having two enlarged sockets B, B, 14 inch in d-;mﬁl..:r
and 3 inches deep.  These sockets were made of brass, and their
office is to receive the ends of the glass tabe. To fix the glass
tube €, sbont six inches of the compo tube was soldered to tdIu:
bottom of the socket, and being inverted and fived l'm?li‘!ﬂ y,
enongh dry sand was poured into the eompo tube to Gl it up to
the batfam of the socket B. The using of the sand was to pre-
vent the ecment from ranning into and stopping up the compo
tube. The glass tube C, perfectly clean inside, was now placed
in the socket; and being most carcfully steadied to keep it
upright, six inches of dry sand m:m{];uumd down to keep the
cement from rising up the gliss tube C.
The cement was composod‘nilwo luf gntwnr:;a;cﬂ
mmon black 5 e LW0 B T
:';:ﬁ?nofﬁm Tadle with ﬂ;,tm they became perfictly fluid
and aquite free from froth. A “eopper bit " nsed by plumbers
having been heated to low soldering-heat, a small quantity of
the ecment was red into the aockst._ The copper h_ll, was
then applied to the outside, the effect lmm%1 to perfeetly liguefy
the cement i sifu. A little more of the hot cement was then
poured in, and again the heated copper bit was applied till
the socket was quite fall of very fluid cement without any air-
cavitics therein.  As the cement eooled, it clang to the glass
and metal, and became absolutely solid and air-tight. 1F the
cement is poured in alf af once, it is impossible to prevent ere-
vices, which will let in air when the barometer is filled, eausing
the water gradually to descend till it falls ot of the instrument.
A place being choscn on the stairease of my house, a flat
board, 7 feet long and 1 foot wide, was fastencd tc: the wall,
upon which hm:fm fived the socketed glass tube C, and gra-
duated scale F, from the top of which 422 mches were moat care-
fully measwred down to the * zero - point E beside the eistern.
The seale P is to the right of the glass tube. It is made
of well-seasoned boxwood, and s graduated to inches and
tenths.  The sliding-tube G, with the vernicr H, is between the
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ghass tube and the boxwood scale F.  On the left side of the
glass tube C i another sliding-tabe g, with a vernier 4, to
record position of top of tidal column of water at 9 .. the
moming previcusly.

The glass tube, scale, and verniers having been secirely
placed an the lmard and perfectly npright, the gas-fitter proceeded
ta conneet, by soldering, the remainder of the compo tube
abore the glass tube €, which was continned upwards till it
entered nearly at the bottom inte o round vessel K, made of
zine, 4 inchea in dinmeter and 18 inches high,  Inside the vessel
the tube eoils round in a spiral, like the worm of a still.  This
vesscl and spirel are not necessary to the action of the baro-
meter; but as the spirl s in the part of the tube in which is
the vaeuum-chamber, it gives the opportunity of artificially
eooling with ice or snow the included wquecus vapour, and thus
determining by sctual experiment the amount of correction

mired.

f the experiment of eooling the included vapour ta 32° be
tried in summer, when the external temperatare is 70° or 807,
the sudien eooling causcs 5o great an evaporation from the sur-
fuce of the water, and condensation in the upper part of the barn-
meter, that a real rain.shower is produced, the condensed water
running down the glass tobe in innumerable pellucid drops in
the most beantiful manner, thus perfectly imitating the conden-
sation of invisible watery vapour in the higher regions of the
stmosphere.  When the compo tube leaves the zine vessel, it s
led up perpendicular to the Lambert tap L. Above the tap L
the tube still rises perpendicnlar, when it suddenly bends down,
leaving the end open at M.

I now deseribe the part of the barometer befow the glass tube,

The compo tube being soldered on, was earried down to the
eistern, not necessarily perpendicular; for instance, the tube
may descend at an angle of 30° or 40°, and may be led in
any convenient direction. The entire instrument “ereeted by
mie is in the house, to eseape a freesing temperature. At the
lowest bend of the compo tube is & short upright tube, having nt
the end a Lambert tap N, to which is soldered 2 male screw of'a
th-ineh gas union-jount O, the use of which will be understood

rther on. The compo tube now beging to ascend ; and at the
wﬁ:ﬂhﬂmd is another Lambert tap P. - Beyond this the compo
tube bends down and reaches nearly to the bottom of the cistern,

which is o one-gallon white-glass narrow-mouth upright bottle
R. The bottle rests upon a stand S, which maves up and down
by means of a set screw T, neting through a stout shelf U U ;

and the bottle is kept steady by means of the two uprights W, W,
upon one of which is fixed the zero-point E.
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1 shall now deseribe the methodl of filling the barometer, which

carcfully distilled, and being put
“h:!rn:::in uil-m{wil'h a narrow mouth, the
water was boiled for ome hour over a bright fire, the nl);lzlﬂ.]bel
to drive out the air. While still beiling, two quarts o o_mzt;
were pourcd in.  This uliﬁ::ll); increased the pressure in L;
water underneath, eausing t st remains of the uir to Tiso T]'.‘h
the steams in jets or spirts through the stratum of DILIwiIu;
instant chullition was stopped, the oil elosed wver the I|
witer, and it became hermetically sealed from the ntmnagi re.
The contents of the tin can were BOW £00) d, and the un“d_ \::n
aced above the top of the water-barometer. A pieee ilb_
ineh guttn-percha tube Y Y, sufficiently long to reach from the
ean X above to below the very bottom nftl_n: romcter, Was :ho-
cured, and one end of the tube was put into the mouth . _u:
can X, the end pssi through the supernatant stmlur: u:ll
down to the bottom of the water url.!lcmmh. At the other q;.n
of the gutta-pereha pipe Y isa Jtheinch tap, terminating with a
fth-inch female screw nnion-joint % The gutia- :ﬁhn pipe
being in position, and banging down as in r.lc r:;:nfx,
hecame a siphon; and the air being sncked out, t t]f.; |: .
onee came over, and was stoj from running away by ".""“Ig
the smull tap Z. The female union-serew at £ being tightly
scrowed on ko the male screwsjoint O, the water was ready to
enter the barometer. h it igesmyrwe
The first thing to be done was to dn;l:lm the air in e
of the tube, reaching from the tap N at the bntlu_:m, .
extreme end of the compe tube in the eistern K. This wud:ne
in the following manner :=The cistern or_'l.bo‘:l.].c was taken aln
away and flled quite full to the very brim with best v!wu“trd.‘
the three Lambert taps being all open, and the bottam ex
the * eompo ™ tube ing down, the small gas-tap a’-h was
opened; the water then began to ascend both begs _ni tl-od:m:
meter, wnd when it reached the tap P, it passed over a; r;l
out of the end of the tube which was hanging down. At 4 .Z
instant the stream was stopped with the thumb, and, the tap :
being tarned off, the bottle full of ol was brought to the !hun}:
which stopped the ond of the compo tube and kept-in lh:
water. ﬁc thumb supporting the tube was now put mﬂ t'hu
ail, and the end of the tabe slipped down to the lmn‘.urmS t d
gil. The bottle was then put mto its plice on the stand o an
the surplus oil being siphoned out, there remmined in i cdcgs-
tern B abont & inches in depth of olive eil, the compo pipe dip-
ing into it mearly to the bottan.
W}ic next thing was to fill the longer part of the barometer,
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which was accomplished as follows ;—The tap P being closed
and the small tap % opened, the water rapidly rose in the baro-
meter; when the water had reached the opening M at the top,
it was allowed to run @ minete or two to carry any triuces of air
away which might have hngered in the tube,  Tap L at the top
and tap N at the bottow being then securely closed, tap P was
opened, and the eolumn of water began to descend and to accu-
mulate in the cistern R wnder the stratum of olive cil.  As the
column fell it was narrowly watched in the glass tube, but not
a bubble of gnseous maticr was observed. On examining the
cistorn R, it was found that the cil did not quite reach the zero-
point E, more oil therefore was poured in till the zero-point E
andl the level of the oil were eoincident.  The graduated seale
was now looked at, and it showed that the column of water was
400 inches high, the mercurial barcmeter being 304 inches,
and the temperature 67,

In order to test if gaseous matter would accumulate in the
vacuum-chamber, the gutta-percha siphon was allowed to remain
inits place for some weeks, and four differcnt times tap P was
closed, tap N opened, with tap £, thus filling the burometer up
to tap L at top, which being opened allowed the water and
guseous matter, if there had been sny, to flow out at M. On
closing tap L sud tap N and opening tap P, the column of
water agiin fell ; and after siphoning out the surplus water
from wnder fhe ool in the cistern till the oil was level with the
sero-point E, the eolomn of water was found on the four differ-
ent trinls to be exactly the same height on the seale after each
trial as before. It was therefore plain that no gaseons matter
had accumulated above the water, and that, with the exception of
the vapour of water, it was a perfoct vacuum,

I will now mention one or two precantions which sre required
in order to ensure success.  In the first place the must be
distilled—for this reason, amongst others, thatif the water contains
“earthy salines™ or colouring-matter, it is certain, by the con-
stant evaporation and precipitation in the working part of the
glass tube, to crust it over so complately, that in a few months
the water beeomes invisible ; pure distilled water is therefore in-
dispensable. Then, if the slightest leak in the barometer exists,
it will infallibly bring the instrument to grief.  In order, there-
fore, to be sure that the barometer was sound (before the water
deprived of ir was put in), I closed tap L at top and tap P;
then, conmecting the gutto-percha tube with the * street water-
works * pressure, | allowed it to enter the barometer till the in-
eluded air was cont; to one-fourth of its length, havi
pressure of water under it of between 40 and 50 1bs. to the inch.

The baroweter stood this internal pressure for ten hours
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without the air being forced out. T therefore concluded that if
the barometer would stand this grest re iuside, it wonld
stand 14 Ibs. to the inch pressure on the outside, and without
hesitation T flled it with 1§l¢ pared waler,

As the instrument is mldng:a fras-fitter, it wonld be easy to
put the whole of it together, Tambert taps included, and to
prove if with some powerful water-pressure Before the instru-
ment is taken to the place where it is to be erceted. Also the
water deprived of air and eovered with the stratum of olive oil
in the tin can could be sent, if necessary, 100 miles awny with-
out the possibility of any air getting into it. 1fa gutta-percha
P:E: is not to be had fo fill the barometer, a picce of compo
tube will answer every purpose, which, when doue with, is nonc
the worse for gas-fitting parposes.

I shall conelude with some necount of the aetion of the water-
barometer. In the Philosophical Transactions for 1832 is a de-
seription by M, Danicll of o water-barometer which he erected at
the * Royal Society’s Rooms,” at Somerset House, which was in
sction for two years, but afterwards got out of order. In de-
seribing the action, Me. Danicll states that  the water appears to
be in perpetual motion, mzmhlingthzdw netion of respiration.”

1 can fully corroborate Mr. iell in this particular, and
from eareful and continued observation am able to state that the
times of the oseillations are about every four minutes and twenty
geconds. It is requisite to watch the oscillations with a magni-
fier, as they vary from the twenticth to the thirtieth part of an
inch, which distance can be well obsceved when it is slightly
magnified. But the most surprising cscillations in the water-
barometer are during a thunder-storm accompanied with
falls of hail and heavy rain-drops. I bave given a chart of five
minutes’ readings for one hour and five minutes during 3 heary
thunder-storm from the north-cast, which passed over Birming-
ham July 20, 1859, The upper curved line shows the water-
oseillations, and the lower carved line shows the oscillations in
the mercurial barometer. The temperature is recorded at the
foot., It will b observed that while the water-colamn rose and
fell in & most an-rprhi.n; manner, the merenrial eolumn showed
hardly any mation, which was of a lnggard character.

At 4.20 p.u. the storm reached its climax, the heavens grew
darker overhead, and the water rapidly descended, eansing » most
impressive feeling on the mind, when suddenly came a terrific
blaze of ]ftshtm'ng instantly followed by the * thunder can-
novade” (if I may so call it); then down eame the hail and
heavy rain, and as the sky began to brighten the water com-
menced to rise, and in the next five minutes it had risen more
than four-tenths of an inch.

Mr. A. Bird on a Wafer-Baromefer.

Chart of cne bour and five minutes” peadings of the Tidal cecillations in the Water-Baromotr,

during Thunder Storms, July 20th, 1850,
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Sinee Sir John Hersehel propesed his new theory—that the
disruptive electric discharge is fthe reall, and not the eanse of
the sudden condensation of clond into ¥ rin-drops,” in conse-
quence of the cloud a:ominE in contact with an extremely eold
and dry eurrent of air—it has oceurred to me that the sudden
inereass in the density of the air, as shown by the rise of the
water.column, may be due to the sudden prec itation of rain-
drops of unusual size, leaving the at e ‘Erier and conse-
quently denser; it being well establi that the mereurial
column is always high when the air is dry, and rice rerad.

I conclude this secount of the water-barometer by stating
that the object with which it is written is to give practical direc-
tions for the construetion of thess noble instruments with a view
to their becoming common for the furtherance of meteorological

ECIENCE.
I just add that the total cost of the materials need not exeeed
£3, exclusive of gas-fitter's time.
I am, &e.,

Birminghas, October 14, 1865, Aurnen Bigo,

APPENDIX.

Brifish A iation for the Addv { of Seienee.  Thirly-fifth
Meeting, held at Birmingham, September 6, 1865,
52 New Street, Birmingham,
Oetober 25, 1860

S18,—We have the pleasure of informing you that the follow-
ing resolution was unanimously passcd st a Meeting of the
Executive Committes, held on the 11th instant :—

“That the best thanks of the Executive Committee be commu-
nicated to Mr, Alfred Bird for bis kindness in admitting the
Members of the Association to the inspection of his Water-
Barometer.

We

are,
Yours faithfully,

G. D, Bovi,
J. H. CHAMBERLATH,
W. Maruews, Jun.,
To Mr. Alfred Bird,
Experimental Chemisi,
Wreester Court, Birmingham.
At

Local
Secrelaries.
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ON THE

FUNCTION OF THE BLOOD

MUSCULAR WORK

B

C. W. HEATON, F.C8,,

LECTURER 0N CHEMISTRY TO CHARING CROSS HOSPITAL MEDICAL
ECIOOL,

B‘IGST of the recent writers on the origin and nature. of

muscalar power seem to have assumed that the oxidation
from which it is derived is effected in the tissue itself, outside
the walls of the capillurics. Those who, with Lichig, Voit,
Ranke, and Flayfair, derive the whole of the power from the
oxidation of the tissne, fod this assumption a necessity ; but it
appears to have been adopted also by Fiek and Wislicenus, who
follow Traube® in assigning the office to the fats and so-called
earhohydrates, and by Donders, who attributes it to both clusses
of eompounds,

Mayer, however, in bis now ecclobrated treatiset, adopted a
different view, and argued with extreme ability that all oxidation
toak place in the blood. Since his time this theory hus reccived
some oceasional isolated sapport s but upon the whole it appears
to have been negleeted.  This is the more eurious, sinee its trath
would nat only destroy the hypothesis of Licbig, but also the
opposite and not less extrenme one of Traube.  For if force ge-

¥ Virchow's drchic, vol, xxi. p. 386 (1861},

T Die orguwische Mewequny in ihrem Zusommenbaonge mil dew Stofl-
weehsel, 1815, i
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nerated inside  capillary is capable, under the influcnce of the
nerves, of producing muscalar contraction outside it, it is abe
viously impossible to assign the origin of that force to cither
nitragenous or mon-nitrogenaons compounds exclusively, Fick
and Wislicenms have shown, as Donders had before, that the
oxidation of the latter class of compounds contributes something,
perhaps the greater part, to musenlar work ; but, on the ather
hand, it cannot be doubted, after Savory’s cxperimenta on rats
and Voit’s upon a dog, that muscalar work be performed
as nsual in an animal body, even when non-nitrogene riieles
are entirely exeluded from the food. /

The beautiful experiments of Stokes* have illustrated very re-
markably the maﬂr:in which exidation is effected in the bloed.
He showed that the coleuring-matter of the eorpuscles, to which
he applied the name of craoring, was capable of acting as a car-
rier of free oxygen between the air and the oxidizablo misterials
of the blood. ~He illusteated this function not only by the action
of reducing agents on s solution of the corpuscles, but also by
the mare striking experiment of allowing the blood-solution to
reduee itself by remaining for & few days in a tube out of contact
with air, The ernorine was again oxidized instantaneously by
agitation with air, 'This last experiment proves that the corpus-
eles have the faculty of oxidizing nitrogenous materials, cither
their own substance or ¢lse some portion of the serum with
which they are in contact. IIoI:}ae-E(‘j]w has since found £ that,
in a rabbit killed by drowning, the blood exhibits the speetrum
of reduced cruorine.  That the oxygen is held in eombination
in the corpuscle by the weak force termed by Franklund ® mole-
cular combination,” is evident from the well-known fact that
carbonie oxide displaces from it its own volume of oxygen.

Now, if the oxidation of muscle is cffected in the tissue itsell,
itis clearly necessary Lo suppose either that the oxygen, upon the
stimnlus of the moter nerves, leaves its combination in the eor-
puscle, traversea the walls of the capillary in cmpany with the
outgoing stream of nutrient fuid, aud only enters into new com-
binations when it has passed to some comparatively distant
musele-fibire, or else that the corpusele itself hiquefies and posses
aut badily through the thin membrane with its looscly combined
oxygen.  Both suppositions seem to me very improbable ; for,
as Stokes's cxperiment proves that the abserbed oxygen of the
corpuscle is enpable, withont any nervesinfluence, of entering
into direct eambination with the materials of the blood itself, it
is difficult to understand why such combination should be de-
feroed until the oxygen has traversed the walls of the capillary.

* Proc. Rov. Soc. vol. xiii. p. 355,
4 Eeitschrift fiir Chem. New Series, vol. i p. 214,

the Blood in Museular Work, &

Mogeover, as muscle-fibre 18 now known to be at any rate not
the only substance oxidized to produce museular work, it is
plain that much of that muscular work must, npon the current
theory, be produced by the oxidation oufside the capillary of the
very same substances, fat &c., which are present sbundantly in-
side it.  Why oxygen should reject fat inside the capillary and
omidize it outside it is hard to imagine.

Bat evidence of & more direct kind is, I think, scecsible to
us. The tissnes are undoubtedly nourished by n stream of fluid
which exudes from the walls of the eapillaries in virtue of the
pressare to which the blood is subjeet.  As the tisses disinte-
grate they liquefy and are carried, together with the excess of the
nutritive fluid, back to the blood by means of the lymphaties,
which take their origin in the intervascular spaces of the tissue,
Henee Mayer suggested that the lymph was s measure of the
amount of fluid exnded from the walls of the capillaries.  Taking
the quantity of lymph from Mujendie’s ealculation, he inferred
that not 1 per cent. of the blood left the blood.vessels in the
course of the circulation, and consequently, as all the blood re-
quired renewal on its retarn to the heart, that 99 por cent. of the
total axidation of the bady was effected in the blood-vessels, In
this form, however, the proof is not quite eomplete, It may be
argued that a large proportion of oxygen leaves the blood.vessels
in the exudate, and that, small ns is the totsl quantity of the
lntter, it may yet contain enough oxygen to do the work of the
mseles.

I have therefore made a caloulation of the quantity of oxygen
which can possibly be supposed to pass ont of the blood. 1 par-
pnmlzl exagwerate every figure employed, in order if possble to
avoid eavil.

The first point is to ascertain the extreme quantity of fuid
exuded in twenty-four hours. Bidder and Schmidt estimate the
lymph ot 22 1. T will take it ot 30 1b. A large proportion
of this arises of eourse from ghnds and other organs which do
no muscular work ; but this T neglect, It may be suggested
that some part of the finid mn&:ﬂgnm}' return direct to the ca-
pillaries without passing through the lymphatic system. No
doubt this is the ease; but the quantity so returned is probably
small, as the pressure in the vewsels would naturally tend to
prevent it. pressure, indesd, probably sets in foreing the
fluid onwards into the lymphatics. Nevertheless, to avoid qoes-
fion, 1 will nssume that the quantity returned in this way is
twice as great as the lymph, auﬁ I thus get 80 lb., or about 40
litres, as the Iiai!_\' amount of exudate ; and I think every one will
admit that this 18 an extreme overstatement.

Any oxygen which passes out into the tissue must obviously
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in solution in this 40 litres ; and the next point is to ascer-
tiP:i.r‘: the quantity of oxygen which it can possibly be supposed to
carry with it. Lymph resembles diluted liquor sanguinis in
composition, and is destitute of colour, The exudate is therefore
in all probability derived mainly from the liquor sanguinis, which,
as Berzelins showed, will bardly dissolee more oxygen than
water, Moreover, its dilution proves that, as might have been
anticipated from the collsidal charncter of blood, & considerable
part of the exndate actually consists of water. But, to put the
case in the strongest possible light, T will assume that the whole
of the exudate consists of liquefied wqmuelu—nl’aﬂ!hm. eruorine,
in fact, charged to its ntmost with oxygen. Again exaggera-
ting, T assume that the corpuscles of arterinl blaod contain 40
per eent. by volume of oxygen. This gives as the quantity af
oxyzen in the 40 litres of exudate 16 litres, or 2388 grammes.
1s this snfficient to do the muscalar work actnally sccomplished
in the twenty-four hours? The following is an extremely low
estimate of the daily work of the museles : —
Metrekilogrammes.
Heark o' i oor e o NN
Tongs . . . .+ « .« 10,000
Voluntary muscles . . 20,000
100,000
To do even this small amount of work, double the quantity,
or 200,000 metrekilogrammes of force, must be developed (Hei-
denbain). Now 2288 grammes of oxygen would oxidize—
7-89 grms. of fat, taken as having average tﬂmsO!i_tio‘n of
oleine, margaring, and stearine (Lawes and Gilbert),
or 1539 grms. of muscle, taken as equal in composition to
albumen.
Multiplying these quantities by the force-values obtained by
Frankland#, we obtain thes: figures :—
Metrokilogrammses.
Fat . 7THIxS841 . . =30,305
Muscle 15-30x 1848 . . =2840

8o that, even upon this extravagant caleulation, we see that
whether it oxidized fat or muscle, the oxygen exaded eould not
necount for onc-sixth of the work done by the museles. To
give even the 200,000 metrekilogrammes of foree there must be
a daily exudate of 264 litres, or more than a quarter of a ton of
arterial corpuscles |

1 think it is therefore cortain that all, or nearly all, the force
of the body is generated in the blood, and that Mayer was per-

* Phil. Mag, Soptember 1966,
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feetly right in saying that “the musele produces mechanical
effect at the expense of the chemical action expended in its eapil -
lnry wessels.”  Henee it is natural to inguire what modifiention
this view munpelg us o make in our idens of musculnr disinte-
gration.

I the first place, it forces us to admit that this disintegea-
tion is 0 simple decomposition, and not an immedinte oxidation.
When a muscle suffors disintegration, either by vatural change
or during muscular work, two classes of compounds wre known to
be produced.  The members of one class ave ternary and contain
the residue of water, while those of the other are quaternary and
contain direetly or indirectly the residue of ammonia,  To the
former class belong the fatty acids, Inetic acid, sugar, &e.,
and to the latter such bodics ns leucin, creatin, creatinin, uric
acid, and wrea.  The greater portion of these products of de-
composition are probably carvied to the blood by the lymphatics ;
and some of them, notably sugar, leucin, and wren, have been
discovered in the lymph. The cxidation in the blood of such of
these compounds as are espable of it contributes to the heat,
and probably to the work alsoof the body. Professor Haughton,
in his well-known papers on Diabetes mellitus®, while he as-
sumes that the normal disintegration of tissue is an oxidation,
suggests that in the discased stato a large portion of the tisane
is not oxidized, but is simply decomposed into urea and suzar.
Mayer's view compels us to believe that this, or something like
this, is the normal process, and consequently that the pheno-
mena of diabetes, as far as they are independent of the nature of
the food, must be due either to increased disintegration or to
diminished oxidation, or possibly to the eonjunetion of both
causes.  He found that inereased exerction of uren went hand
in hand with the presence of sugar in the urine; but as the food
of the patients was incrensed from two- to four-fold, the observa~
tion does wot prove much, The great bulk of the nitrogen of
the food must be exereted as nrea,

I will not speculate on the mode in which foree developed in
the blood is capable of producing contraction in the tissue, The
process is subjcet to the control of the nerves, and is probably
connected with the Ewductinm of electricity ; but one conclusion
seems 8o probable that [ cannot help suggesting it. It has long

been known that museular eontreaction is invariably attended
with inereased muscle-metamorphosis.  Licbig, Helmholtz,
Du Bois Reymond, Ranke, and others have left no doubt upon
this point ; and it may even be considered to be proved that in-
erensed work is attended with a slight though irregular increase
in the excretion of nitrogen ; for though in' Fick and Wislice.

* Dublin Quarterly Journal of Medical Science, vols. 2xxi, xxxii, xxxv.
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nus's experiment, as well a8 in many previous ones, this result
was not obscrved, its absence has been shown to be dae to the
shortaess of the time during which the observation was mnde,
and in the recent eareful experiments of Dr. Parkes®, in which
this source of error was eliminated, the incrense was elearly
shown.

What, then, is the cause of this increase? It is obvieusly
absurd to attribube it to mere mechanical friction of the musele-
fibres, to ordinary wear and tear; and it thercfore seems natural
to ascribe it to the excess of force which remains after the per-
formance of the work. That an excess of foree is always :,!pc:u-
loped is certain ; and though mueh of it may afterwards assume
the form of heat, it seems not improbable that some part may
be spent in producing ehemical gLW'IH]"Mit;DU, and so be onee
more stored up as potential energy. It appears indeed possible
that all normal muscular disintegration, masmuch as it is sub-
jeet to the influence of the nerves and attended with electrieal
carrents, may be effected in this way. If this view be ﬁCCl!’PlL‘l'l,
museular disintegration, so far from being the cause of muscular
work, must rather be regarded as an effect contingent wpon it.

Ranke's beantiful experiments upon the effect of the products
of muscle-metamorphosis in checking musenlar contraction b
increasing the conductivity of the tissue, are in perfect accord-
ance with Mayer's theory.

* Proc. Roy. Soc. vol, xv. p. 335,
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Tux following case presents many disti ints of interest.
Tu the fiest place, because from ¢ ]
than might oecasionally be exy
the most unmistakeable, and even exter
spinal cord were produced at the
the patient’s death. Then, though these primary a
extensive secondary lesions of the spinal cond were
with the greatest o
# period in chromie acid; yet at the time of the autopsy
itself, when the organ was in the fresh condition, no morbid
appearances were detected even by careful serutiny, and that
for reasoms which I shall hereafter be able fully to explain.,
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Much interest also attaches to the distribution of the areas
of sccondary degeneration, on acgount of the bearing which
this hias upon the physiological anatomy of the spinal cord ;
and also to the histological nature of the changes produeed,
since these serve not o little to elucidate the real nature of
cerchral or spinal ramollissement. And lastly, the gradusl
supervention of a general museular atrophy in conjumnction
with the wasting of & portion at lenst of the great symp
thetie system, lends an additional interest to the consideration
of this important case.

The man on whose spinal conl these obscrvations have
been made was a patient of my colleague Mr, Haynes Walton,
and T am much indebted to him for his kindness in placing
the organ entirely at my disposal for examination. It is
much to be regretted dhat we are unable to give move perfect
and aeeurnte notes of the case, and that the clinical history
is very imperfect.  What I have been able to ascertain
concerning the patient is derived from some early notes on
the ease by Mr. Tatham, late housc-surgeon to St Mary's
Hospital, supplemented by other particulars communicated
by Mr. Haynes Walton himself.

History —Jeremish C—, wt. 20, sdmitted into the aceident
ward of St. Mary's Hospital, July 7th, 1866; about »
week ago was slecping on the top of an unfinished hay-
rick, twenty-five feet in height, and whilst asleep rolled off,
falling on his back. He found himself, at ence, unahle
to move, and was conveyed to the Darnet Union, where he

1, till, at his own request, he was remaved to this
pital.

Stfate on admission.— He lies on his back; his legs are
motionless, but he retains sensation in them, although he
is mnable to state the exact number of fingers touching him
at a time. Can raize his thighs a little when he makes a
great effort; the toes are dropped and point helplessly down.
wards ; toes twiteh when soles of feet are tickled. The right
arm is also partinlly paralysed ; the wrist is dropped, hie is
unable to move the fingers, and he can only just raise the
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limb from the bed. The bladder is paralysed, and the urine
ammoniacal. The bowels were moved soon after the accident,
but have not been opened since.  The breathing is purely
dinphragmatic, the intercostal spaces falling in at each inspica-
tion : number of respirations per minute, 32, Has a little
bronchitis, and has a great diffieolty in conghing up the
phlegm. Pulse 88, soft. Temperature in axilla 97° Fahr,
,-\Inm,d‘\' there is a large bed-sore ever sacrum four or five
inches in diameter. He complains of sorencss and stilfncss
in the neck, and of slight pain in the neighbourhood of the
first and second dorsal vertebrze; but no fracture or displace-
ment can be deteeted there. (Mr. Haynes Walton writes,
¢ e was paised in bed for me to examine his back, bt there
was no mark, nor any tenderness except on the npper part of
the dorsal region ; but this was veally very slight, consideralile
pressure and percussion being scarcely complained of”)
Ordersd :—0l. Ricini gss, statim (hy means of which bowels
were moved—he himself being quite conscious of the fact,
thongh unable to exercise any voluntary control) ; full dict,
with 4 oz, of port; to be placed on & water-pillow, and the
ed-sore to be dressed with glycerine.

July &th.—Has not slept well, being much troubled with
startings in the legs (the first time sinee the accident). In
other respects, in the same state as when admitted.

Oth to 18th.—The startings are very tronblesome—does not
sleep much.

14¢h.—Startings chiefly confined to the right leg; is able
to move the toes of the left foot a little.

17th.—A small slough has come away from the sore,
granulations healthy.

21st.—1Is gradually gaining a little power in the extensors
of the right forearm: can move the fingers a little. The
urine now drilibles away from him, even when there are but
a fow ounees in the bladder ; complaing of puin in the lower
part of the abdomen and along the urethra: there has been
a slight purnlent discharge from the urcthra for the last day
or two.

2dth.—Scems rather low, the voioe is weak, and his speech
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drawling, States that his voice is completely changed since
the nceident. Takes food pretty well; has 6 oz, of port wine
in mddition to brandy,

August 1st.—Complains of pain in right leg; nothing can
be scen to aceount for it.  There ia no tenderness at any
part of the spine, even when heavy pressure is made.

5th,—Hips and shoulders are s little rubbed; sore on
buck healthy. Is gaining a little more power over the right
hand. Seems to be improving in general health, and is
much more cheerful than he was. s now propped up in bed
af his own request.

18th.—Is gaining more power in his left leg; often
complains that his legs pain him,  Sore over sacrum much
healthier,

Through a clinnge of house-surgeons the notes unfortunately
cease at this stage. Mr. Haynes Walton tells me, however,
that though in the early purt of August the patient conld
move his it arm a little, yet this very soon began to
undergo a rigid contraction, which steadily inercased till the
wrist almost tonched the shoulder,  Up to this time, also, he
was only ordinarily thin, but he soon began to waste
perceptibly day by day, in spite of a nourishing diet with
plenty of stimulants, For the last two or three months,
ulse, he was often sick and vomited his food, The bronchial
tubes became londed with thick mueas, and at times he
seemed likely to suffocate, becanse he had such diffieulty in
expectorating For a long time e passed his urine involun-
tarily, but afterwards he could retain it, though he suffered
great pain during its passage, and latterly blood came away
with it. Bowels were never moved without the aid of castor
oil. Throughout, sensation seemed o be scarcely, if at all,
impaired in the paralysed or other parts of the body.  From
the fivst to the last be was on o water bed, and everything
was done o prevent other bed-sores from forming, but in
vain. His position was continually changed and adjusted,
until he became too weak to bear the fatizue which this
indnced. His mind was clear till the end.  He was literally
dying for weeks. His appetite got less and less, whilst his
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desire for stimulants increased, During the last seven weeks
he took daily 2 oz, of brandy, 6 ox. of port, and two hottles
of stout with two pounds of beef jelly, He died on December
31st, 1865,

Autopsy thirly-six hours gfter death.—Body emaciated to a
most extreme degree; large sore over sacrum; no sear or
appearance of former wound higher up in back ; no irregu-
larity of vertebral spines; thighs and knees rigidly flexed ;
right elbow rigidly flexed.

Brain presented no abnormal appearance.  After removing
verlebral arches, these appeared perfectly natwral—there was
no displacement or irregularity in any part. The spinal cord
was in no way compressed. On cuiting open dura n
the vessels on surface of cord were seen to be lar
turgid with blood. Mo wasting or alteration of shape was
observed in any part, and on seetion in the upper cervieal
region, throngh middle of brachial enlargement, and in
various parts of dorsal and lumbar regions, no morbid change
was detected ; the internal vessels were also somewhat turgid
with blood, but the consistence of the organ was good, and
the sections to the naked eye presented a healthy appearance.
Pericardium dry.  Hear? healthy, small, weight 7 oz ;
right cavities containing semifluid blood. No fat on surface.
Both plewre dry and free from serom, Left fung, old
adhesions about apex; deposits of tubercle and superficial
puckering also in this situstion; a few small granular
patches of tubercle in other parts of lung; weight 14 oz,
Right lung much more firmly adberent and more solidified
about apes ; also containing tubercle seattered through other
parts; weight 19 or.  Perifomenm dry.,  Areolar tissue
aronnd organs also quite dry and tough, so s to cause some
difficalty in removal of kidneys, Liver large; very pale;
moulied to shape of abdomen ; tissne more resistant than is
ordinarily the case with fatty liver: weight 50 oz.  Spleen
healthy, somewhat small; weight 5 ox.  Kidneys, both
o7 in much the same condition; large, very pale, and
considerably congested. The congestion was well seen on
surface, when capsules, which could be stripped off frecly,
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were rémoved,  Tn esch organ also thiert weré two or three
amall edlenli of & pale colour, and abotit the size of peas,
sititated together with pirulent-looking Buid in séme of the
calives ; weight of right 8 oz, and of left 7 oz.  Tnfesfines
(not opened) appeared healthy.

The fact that o naked-eve appearances of disease could be
detected in the cond at the post-mortem examination, seeing
that extensive deviations from the normal stracture wire sub-
sequently found to exist, is a subject of much intercst in
eonficetion with the numerous fnstances in which patliological
changes have been lookerd for in this organ, und have not
been recognised. T may add that Dr. Sieveking and Mr.
Haynes Walton were both present at the time of the post-
midrtemn examination, aid were also unable to detect any-
thibg abnorimal in the appeavance of the organ, when sections
were made in various parts, 1 call attention to this fact
particularly, beease it is & vory important one to be bome in
mind, and becanse it 1s the rule rather than the exception in
cases of secondary degeneration of the spinal cord. D
Bouchard, the author of 2 most valuable memeir on this
snhjocet, writes,! *“Je dois dire dis abond gqoe ces dégéndrn-
tions secondaires de la moelle échappant le plus souvent & un
examen midme attentift” As far as the present case is
concerned it is easy enough to comprehend why the extensive
pathologieal changes were not recopnised by o naked-cye
examination of the cord in its fresh state. The discased
tracts did not differ in colour from the healthy bervesobe
stance, neither did their consistence differ from that of
adjacent parts; and, except in one limited portion of the
cervieal region of the cord (through which particular part no
section happencd to have been made at the time of the
Jlu!u;ug‘_-, a miost careful subsequent examination lias revealed
no loss of symmetry in any part of this organ. With the
absence of the ordinary naked-eye characters of disease—with
no deviation from the normal consistence, colour, or symmetry
of the organ—it 18 not so much a subject of wonder that
pathological changes, complying with these conditions, should

!+ Archiv. Géntrales de Mlédecine,” 1808, p. 273,
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escapt: detection, even after a careful examination. The seeur-
rence of cases of this kind should, however, strongly impress
tipon us the necessity of not passing a too hasty verdict upon
organs, in which we have failed at an ordinary post.mortem
exumination in recognising well-marked structural changes,
such as might have been expected to have been present, con-
sidering the natore of the symptoms presented during life.
In this case, T examined, almost immedintely after the antopsy,

_portions of the nervous tissue taken from varions parts of

the cord, with the aid of the microscope, and at once found
that all parts of the organ—Tfrom the lumbar culargement up
to the medulla oblongatn—contained variable guantitics of
well-developed grannlation corpuscles, or © compound inflam-
matory globules,” as they were unfortunately named by
Gluge. Having thus satis yaelf as to the exis [
morbid changes in the organ, T eat segments of it off
them aside to harden in a solution of chromic aci
immersion for o certain time in this fuid, the areas of
degeneration became most easily recoguisable by the
eve, on the surface of freshly-cut segments of the e
owing to the fact that the discased tissue, though hardened in
the same way as other parts, haid not beeome stained by the
chromie apid.  Thus the diseased tracts preserved their
inal dead white colonr, whilst the adjacent healthy nerve:
tissue had been stained to the usanl extent, and presented o
yellowish-brown hue. By this difference in colour alone, and
even by a naked-eye examination, the distribution and extent
of the various areas of degencration, which I am aboat to
describe, could be casily detected throughout the whole
extent of the cord which was thus preserved. It is much to
be regretted that T did not preserve the whole ergan, since
there is every reason to believe that some important lesions
must have been situated in a part of the cord ocenpying the
mid-cervieal region, which was not kept. Not o the
full importance of preserving the whole of the organ at the
time, I put aside, for subsequent cxapmination, only the
medulla oblongata attached to about ome half of the wpper
portion of the spinal cori, the brachinl enlargement, portions
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from the dorsal region, and the whole of the Inmbar enlarge.
ment, and it was only when too late to rectify the mistake
that I discovered how important it would have been to have
retained the whole of the cervical portion of the cord.
Although the abscnee of certain portions of this is most
unfortunate, still, in the portions preserved, sufficient
primary lesions and secondary degencrations have boen
detected to make this case one of extreme interest.

Before describing the situations of the lesions, and the
extensive secondary degencrations resulting from them, it
will be well, I think, for me to give a fow explanations as to
the enuse and nature of the latter, sinee our knowledge
concerning this change may still be considered a recent
aequisition, and one, therefore, not perfectly familinr to all
readers.

It is to Dr. Angustus Waller! more cspecinlly that we are
indebted for our knowledge of the changes which take place
in the distal portions of divided nerves; also for important
information concerning the different effects produced when
the anterior and the posterior roots respeetively of the spinal
nerves are cut; as well as for the practical applieation of
this knowledge, whereby we are provided with an accurate
method of investignting the distribution of nerve-fibres, even
in the centeal nervous system itsell.  These lines of investi.
gation have been followed out and extended prineipally by
Schiff, and hy MM. Phillipeanx and Vulpinn? The order
of the changes taking place in the fibres of the distal ex-
tremity of a cut nerve are these: about the fifth day after
seetion, the nerve-fibres moy be seen, with the aid of the
mieroscope, to present the first visible deviations from their
normal condition ; their contents become slightly clowdy, and
the borders of the fibres are less sharply defined —deviations
so slight that they ean only be recognised by comparison with

'V Mouvelle Méthods Analomique pour Uinvestigaiion du Systime
Nerveux” (Letire & " Avsd. dhes Setences du 23 Nov, 1851).  Bonms, 1852,

2 * Bur |a Régéndrat. des nerls separés des cenires nervous’ (Mem. de
Ia 8oz, de Bickog., 1550, p. 343),  *La Physiolog. Géukr, et Comp. du Syst.
err!  Paris, 1866, p. 296,
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other healthy fibres. By the eighth day, however, changes
are much more easily recognisable; the medullary sheath
has become obviously opague, the double contour of the filire
on each side has become irvegular and interenpted in places,
owing to a kind of strangulation of the medullary matter;
whilst by the tenth day, or cven soomer, this strangulation
lias gone on to actual segmentation of the white substunce
into portions of various sizes. During the succeeding days
the segmentation still progresses; the original fragments of
myeline breaking up into succcssi by smaller and smaller
partions, which finally assume s more or less spherical form and
fatty aspect, These are contained within the sheath of each
nerve-fibre, and eompletely conceal the axis cylinder.  After
a month or six wecks the segmentation hos become more
eomplete, the medullary matter being reduced to small
globules; whilst after two or three months only granulations
0 fine can be seen within the nerve-fibre, that they resemble
o une ponssitre qui remplirit la gaine conjonetive.” At last
these granulations disappear, and we arrive ot the ultimate
change: the sheath of Schwan eollapses, and folds upon
jtself and upon the axis cylinder so completely, that the
nerve-fibres are searcely distingnishable as sueh. Having
become grey also from the disappearance of the white matter,
a humdle of such altered nerve-fibres under the microscope
oan searcely, at fivst sight, be discriminated from a bundl: of
fibrous tissue. Dr. Waller believed that the axis cylinder
disappeared altogether, and that in cases where a restoration
of function took place in the cut nerve, this was due to an
actunl new produgtion of nerve-fibres amongst the débris of
the old. The observations of Schiff, however, and of MM.
Phillipeaus and Vulpian, show that in this respect Waller was
wrong. Each of these observers had recognised the existence
of the wxis eylinder, after an interval of more than six months,
and they maintain that when the functions of a nerve so
altered are restored, this is bronght about not by the genera-
tion of nerve.filires, fut by the re-formation of the v

within the shrivelled sheaths, and around the comparatively
unaltered axis evlinders of the inal nerve-fibres. Thus
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much concerning the sctual changes in the individual filires;
but Phillipeans and Vulpian also state that in the experi-
ments which they made upon dogs, they found the atrophied
fibres of ¢ut nerves much more difficult to separate from one
another, by a teazing process, than were the healthy fibiees
of an uninjured neeve.  This they attributed to the fact that
the fine connective tissme, which normally exists in small
quantity between the fascieuli of a nerve, had beeome hyper-
trophied, and consequently more tenacions.

When Waller (after having ascertained the varions changes
which take place in the distal portions of ent nerves) tnrned
his attention to the cffects of section of the anterior and
posterior roots of the spinal nerves, he soon made known
important results as to the direclion which this degeneration
takes in sensory and motor nerves reapectively ; onid he came
to the conelusin that such atrophic changes were due to the
severance of the connection between portions of the nerve.
fibres and their ganglionie attachment—to the interruption,
in short, of some controlling natritive power which is normally
exercized over the whole length of each nerve-fibre by the
nerve-cell at one of its extremities, and from which it
procecds.  This influence is usually excrcised in the direction
of the physiological action of the fibre; thus, when the
anterior roots of the spinal nerves were cut, Waller found
that the fibres in the proximal portion of the cut roots
retained their normal stroetore, whilst those in the distal
pertions (from the eut extremities to their peripheral distri-
butions) underwent the changes above described.  When the
posterior or sensory roots of the spinal nerves were ent, on
the other hand, the distal extremities in connection with the
ganglin of the posterior roots preserved their healthy struoture,
whilst the fibres of the proximal portions underwent the
atrophic change, and by this means conld be traced oscend-
ing for varions distances in the posterior columns of the cord,
and finally losing themselves in the grey matter. From this,
Waller concluded that the nerve-cells presiding over the
nutrition of the motor nerve-fibres were situated in the grey
matter of the cord, whilst those for the nerves of sensation
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were situated in the ganglin of the posterior roots—tlius
showing one definite function at least for these bodies.

Other observations have tended to show that the course
of secondnry degencrations generally in the antero aral
columus of the cord may be said to be downwards, whilst in
the posterior columns it is just the reverse. The exception to
this rule will be stated hercafter.  After what has been suid,
it would be needless to insist upon the important aid which
degenerations of this kind afford, in enabling us to determine
some of the most difficult problems in connection with the
anstomy of the nervous system, by facilitating onr tracis
the distribution of nerve-fibres through plexuses or eomplex
organs, such as the spinal cond.  This method seems secontd
to mone for the accurscy of ite results, and when used
experimentally it has been named by Vulpian, in honour of its
discoverer, the © Wallerian method ™ of investigation.

The shove explanations as to the effects produced by
sections of nerves, sufficiently explain the nature of seeo y
degenerations of nerve-tissue, since the process is perfect]y
similar in each case; and this enables me now to say a fow
words coneerning the history of such degenerations.  Craveil-
lier was the frst to discover descending secondary degenera-
tions ns a resultof lesions of the brain,!  These he recognised
in the cerebral peduncles, in the pens, and in the medulla
oblongata, though bhe did not suceced in tracing therm into
the cord.  To Tirck, of Vienna, is due the honour of heving
first enlled attention to these lesions in the spinal eord, in an
important memoir? which was presented to the Aculemy of
Seiences of that city in 1851, that is to say, in the sa r
that Waller made known the most important results of his
experiments on the degeneration of cut nerves,  Whilst, two
years later,? Tiirck presented to the same scademy another
memgir in which he analysed thirteen cases of secondary

!« Anatomic Pathalogiqie,’ liveisen xxsii, p. 1

# * Compt., rend, de la seed. de Mathémat. ct s Mat. de 1'Acad., des
Se. do Viense,' Mars, 1851,

% ¢ Compt. rend. de I'Acad. des Scionces de Vieuse, t. xi, p. 93, Ju
V553,




2 CASE OF CONCUSSION-LESION.

degeneration following cerebral lesions, and twelve others
resulting from primary lesions of the spinal cord itself.  Not-
withstanding the important nature of these communications
they appear to have atteacted but slight attention, since such
lesions are scarcely mentioned in Hokitansky's sreat work,
and are entively passed over by Lebert. Nearly at the same
time that Tiirck made known the results of his researches,
solitary cases were recorded by Sehroeder Van der Kolk, and
by MM. Charcot and Turner.' In 1859 M. Gubler wrote a
memoir * on secondary degenerations of the brain, and sinee
this time various instances of such changes in the brain and
spinal cord have been recorded in the Comples rendus de o
Socicté de Biologie of Paris and in the Brefleling de ln Socidd
Anatomigue of the same city, by MM. Charcot, Velpean,
Cornil, and Bouchard, Teyden® has also published a re-
markable case of secondary degeneration of the spinal cord,
as o result of compression from Pott's curvature of the spine ;
and Instly, Bouchard has recently published an adi ble
memoir 4 on the whole subject, to which I have been much
indebted, and in which he treats of secondary degenerations
of the spinal cord, resulting severally from lesions of the
brain, primary lesions of the cord itself, and lesions of the
posterior roots of the spinal nerves. To this work I shall
frequently refer,  So faras 1 have been able to ascertain, the
case which forms the subject of the present communication
is the first that has been described in Great Britain or
Ireland.

These secondary degencrations, which occupy a certain
extent of the columns of the cord, either throughout the
whole or a considerable length of the organ, develop them-
selves rapidly, and also sinultaneously, in the different parts
of the diseased tracts. This might have been imngined

! “ Esemple d* Atrophin eérébrale avee Atrophie ot dfformation dans un
meitié du Corps™ (* Compd. rend. de la Soe. de Biolog.,' 1858, p. 19).

® ! Archiv, Gén, de Méd,,' t. B, p. 31, 1550,

* ' Ihe graue Degenemt, dos bintern Ruckeamarksstrenge,’ Berlin, 1863,

* *Archiv. Giéa, de Med.” 1866, and subsequently republished in & sepa.
rate form.

CASE OF CONCUSSION-LESION.

from what hus been already said concerning the changes
taking place in cut nerves, and seeing that such degenerations
involve & definite series of tissue changes, it will be es
understood that the microscopical characters, and eve
naked-oye appearances, of the diseased tracts vary in different
stages of the retrograde process.  According to Bouchard,
secandary degenerations consist of and include the following
chianges :—1. An atheromatous alteration of the capillaries,
and the formation of granulation-eorpuscles in the degenerat-
ing tissuc; 2. The alteration and finally the disappearance
of & more or less considerable number of nerve-fibres; 3. The
formation of connective tissue which substitutes itself in the
place of the atrophied nerve-fives, It will be seen further
on that T accept Bouchard's account of the first two kinds
of changes only with certain qualifications, It will be recog-
nised also that the last two changes are precisely those which
take plice in the distal extremity of a cut nerve, if my-inter-
pretation of the noture of the second change be accopted
instead of that given by Bouchard. He speaks not only of the
lteration, but also of the disappearance of the affected nerve-
filires, and says, “Je puis ajoliter qu'il ne m'a jumais été
permis, de retrouver les eylindres d’axe dénudés dans les cas
de dégénération secondaire, ¢t sucune observateur n's con-
staté cette persistence.”” To which I can only reply, that
when portions of the secondarily degenerated tissue of a spinal
cord have been treated with a solution of soda, tinted with
carmine, thoroughly teazed with needles, and have then been
finally mounted in glycerine, nothing is more easy than to
demonstrate the axis cylinders of the nerves (the extromitie:
of which have become tinted) closcly enveloped by their
shrivelled sheaths, The axis cylinder certainly does nat dis-
appear; it remains persistent in the same way as it has been
demenstrated to do in the ent nerve, and the hypertrophy of
the interstitial connective tissus in the degencrating columns
of the cord also has its parallel in the growth of the same ele.
ments between the wasting fibres of the nerve which has been
severed from its central connections, The oceurrence of erowds
of granulation-corpuscles in the degenerating tracts of the
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spinal cond is very characteristic of this species of change ; it
was to their presence that Tiirck prineipally called attention
as the result of his microscopie examination ; it is owing to
their presence that wo are ¢nabled to trace with eomparative
case the extent and distrilition of the aveas of degeneration ;
whilst, lastly, it is owing to the different proportions in which
these are met with, in different stages of the disease, that the
affected eolumns vary in appearance, Dhuring the first five or
six months, nt least, after the setting in of these changes, the
granulation-covpuscles are most thickly sown throngh the
degenerated tracts, which either retain the dead white colpur
of the healthy columns, or are tinted of the fintest yellowish
hue. Up to this time, too, there iz not the slightest shrinking
—ithe wasting of the nerve-fibres has been exactly compen.
sated by the formation of granale-corpuscles and the hyper-
trophy of the neuroglia on interstitisl conmective tissue,  In
the later stages we may get an actual shrinking or loss of
suhstanee, owing to the gradual absorption of the granulation
corpuseles and the consolidation of the fileous tissne. In
proportion as such changes occur so also do we get alterations
of eolour ¢ the dead white sppearance is gradually supplanted
by a greyish, or semi-transparent bluish grey nspect of the
diseased columns,

Migroncopical evamination of the cord.—A transverse sec-
tion of the hardened cord, through the upper part of the
eervieal enlargement (spparently corresponding with the
interval between the fifth and sixth ecrvical nerves), showed a
large mopture extending obliquely from before backwards
ncross the grey matter of the right side, as well as a consider-
able shrinking in the antero-pesterior direction, and a loss of
symmetry of the same side of the cord (Fig. 7, Plate X). On
examining this transvérse section under a low power and
by reflected light, it was seen that not only were the inper
adjncent portions of cach anterior ealwmn opague white (as
could he ascertaived by the noked eye), from the preseoce of
an innumerable quantity of granulation-corpuscles, but that
bodies of the same kind were scaitered more sparingly
thronghout other portions of the white matter of the cord,
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and also in the situation of the grey matter on the right side.
O the left side, the outline of the grey matter was quite dis-
tinet, and its seotion pr < & normal appearance; whilst
the right side, on account of the large rupture extendin
pletely through the grey matter, together with the opa
the tissue from the grannlation-corpuscles avoumnd, the o
of the grey ter conld not be detected nt all.  From the ex
amination of thinner sections which were prepared by Lock linrt
Clarke's method,! 50 as to make them transparent, and wore
then inspected by transmitted light, it was at once ascer
that, in those regions where g tion-corpuscles
seen most abundantly in the sections submitted to re
light, there was o great diminution in the number of healthy
nerve-fibres, and a great inerease in the quantity of interstitial
connective tizsne. [t was seen, moreover, that the edges of the
ruphm‘tl nerve tissie eont: il a l;Lrgt: amonnt of eor
tissue, and that the surrounding nerve matier conta
an ingreased quantity of this element.  From the app
presented by the seotion, it scems al \
the t in the grey matter on the b most
extensive, but that at the time of d ant of
repair had taken place, owing to the development of conmective
fissue, by the contractile properties of which, also, this half of
the cord had been drawn in, and so had lost its symme

T may as well state at once that, in the examination ¢
andl other sections of the cord, T have always found the atroph;
of nerve-fibres and the hypertrophy of conneetive tisane, exist-
ing in any particular part, in direct proportion to the number
of granulation.corpuscles ; and that in all the fig

In a section one quarter of an inch below the last (Plate
X, fiz. 8) there was still a slight want of symmetry on the
right side of the cord, though it was much less than in the
region, just ahove it.  There was no longer any rupture to

! And also by methods of my own whick will be deseribed in th i
number (November, 1867) of (he *Joornal of Araiomy and Physiology
{Cambridge)

a
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he seen in the same direction as in the last figure, hut o
smaller one in a direetion almost at right angles to it also
extending through the grey matter, and continued uutw?.r_:'ls
and forwards almost to the surface by a band of cieatrieial
fibrous tissue. The degeneration of the inner parts of the m-
terior eolumns was nowabout equal in amount on each side, smld
more uniform in depth of shading over differcnt parts of their
surface.  Two rounded and very dark patehes of degeneration
were seen posterior to the rupture, anil somewhat lighter
ones at different parts of the periphery of this half of the
cord,  Over other portions of it granulation-corpuscles were
seattered more sparingly, and the outline of the grey matter
on this side still could not be detected, The number of
granulation-corpuscles in the left half of the cord wos some-
what less than in the last section: the grey matter on this
gide still presented a healthy appearance. In sections qf the
card one quarter of an inch below the last (Plate X, fig. 1)
the symmetry of its two sides was almost lmrl‘cct,unr'l.llm
ontline of the grey matter could now be detected in its r:;:-hr.
liali, although more than one half of its surface was eccupicd
Ly a large and almost square patch of dead white tissue
whieh was made up of granulatien-corpuscles, thickly sewn
amongst interlacing bands of wew iibmru? tissue. And in
transparent scotions, there conlil be seen, in several parts of
the eirenmference of this patcl, the sheaths of blood-vessels
filled with amorphous granules of blood-pigment, of a dark
olive-yellow colonr (Plate XTI, fig. 21), whose weﬂl‘.nccc'lur:ulg
indicated an original rupture of blood-vessels in this situation.
The degeneration of the anterior columns is now seen most
distinctly to be broader, snd to present a more regular border
on the r;g'ht, than on the left side. A wnsi«ii,-ltnblc amount
of opacity from granulation-corpuscles is scen in the white
matter surrounding the right half of the grey substance, and
also over nenrly the whole of this half of the cord. The right
half, on the contrary, with the exception of the anterior
coluiin, is seen to be freer from grannlation-corpuscles than
it was in the last scotion; a few only being scen in the inner
and posterior part of the lateral column,
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Tn sections one third of an inch below the last (Plate X,
fig. 10), the opague patch in the grey matter of the right
side no longer existed ; almost the whole of this half of
cord was considerably clonded, and the outline of the grey
matter conld scarcely be detected, whilst running through
its entire extent in an antero-posterior divection was another
irregular rapture across the grey matter. In the anterior park
of the groy matter of the left side there was a shorter and
much smaller rupture, with a slight opacity vound it, and in
the whole of this half of the cord, more especially around the
]mtcrim' groy cornn, there was. a sparing distribution of
granulation-corpuscles,  The anterior columns were in much
the same eondition as in thelast section. In sections one third
of an inch lower down (Plate X, fig. 11) the rupture through
the grey substance on the right side no longer existed ; this
had resnmed its healthy appearance, In thie centre of the
grey matter of the left side, however, two small solutions of
continuity were seen.  The anterior columns presented much
the same appearance as before, but the remainder of the
right half of the section was much clearcr than it is repre-
sented in the last igure—the principal area of degeneration
heing a somewhat semicireular one in the posterior part of
the lateral eolumn, A fow mr]susc[ﬁ ware seen alio, on this
side, in the part of the posterior column next the gre
and in'the Interal eolumn in front of what Clarke
fraclug infermedio loferalis. A few granmlation-corpuseles
were also seattered over the left half of the section, hut they
were very sparse, and only formed a distinet aggregation i
the posterior part of the lateral columns, in a situati
responding with the much larger and more marked area of
degeneration in the opposite halfof the cord. In sections u
two thinds of an inch below the lust, and just below the
vieal enlargement (Flate X, fig. 12), no ruptures are se
any part; the large and well-marked areas of deger
in the anterior eolumns are somewhat different in e-]mEu-, the
|1C‘.I'i||ll.¢l".|| portions being broader and more extended towards
the lateral columns, whilst that on the right still continues
rather more extensive than the one on the left side. There
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are a very few thinly-seattered granules in the anterior part
of the right lateral column, whilst in the posterior portion
there is a continuation of the aren seen in the lnst section,
which now has an obtuse wedge-like shape, with its apex at
the fruefus infermedio lateralis, and its base, which becomes
gradually less defined, falling short of the periphery of the
cord, 50 88 to leave o strip of healthy tissue on its onter side.
In the corresponding region of the opposite half of the eord,
there are some scattered granulation-corpnseles as in the last
section, but the grey matter and other parts of the white
substance present o healthy appearance.  This arrangement
continned for some distanee, and was found to prevail with
lint slight variation, even in the mid-dorsal region (Plate X,
fig. 13), where we sce a continuation of the alteration in
shape of the areas of degencration in the anterior columns,
such s we saw commencing in the last section. At the
periphery, these patehes now extend fairly as far as the lateral
colommns.  The seattered granules in the anterior part of the
right lateral column have disappeared, whilst the area in its
posterior part has again beeome more semicirenlar, and ita
outer boundary almost reaches the periphery in this region,
The few seattered granules in the corvesponding aren of the
opposite side cxist as in the last section, whilst the remaining
parts have a healthy appearance.

In the lower part of domsal region, one inch above the
Inmbar enlargement (Plate X, fig. 14), there was an even
more appreciable alteration in the shape of the anterior areas
of degeneration, their eutline having become more like what
it was in the lower corvical region (Plate X, fig. 10), owing
to the resumption of the bluntly-ronnded shape of the pos-
terior or central extremities of these areas, which had become
acutely wedge-shaped in the mid-dorsal region and contigunous
parts, and also to the greatly diminished extent of the periphe.
ral expansion of these arcas.  In the outer part of each, not
far from its external extremity, there is a distinct noteh,
owing to the encroachment of healthy fibres on the disensed
arcas. The patch in the posterior part of the right lateral
column is very distinet still, and now undoubtedly extends
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quite to the surfuce of the cord.  The seattered corpuscles in
the corresponding region of opposite side are rather fower
in number, hut are ulso situated rather more externally than
they were in the sections above, The gradual wenring out
of the diseased fibres and the diminution in the number of
gramulation-corpuscles were well seen in seotions lower down,
made through various parts of the lumbar enla

" have been represented in Plate X1,

through the upper part of lumbar enlargement, and one inch
below the last; in fig. 16, which represcots a section made
three cighths of an inch lower still; and in fig. 17, which
was copied from o section made through the lower thinl of
the lumbar enlargement, three fourths of an inch from the
commencement of the fhon terminale. In these it will he
seen that the disease disappenrs first, most notably from the
outer parts of the patches in the aterior colomns, althongh
at the same time o thinning-out of the discased fGbres takes
place also in the inner parts of the same arcas of degencra-
tion. In the posterior part of the lateral columns, also, the
atrophied fibres and granulation-corpuseles are gradually re-
placed by healthy nerve-fibres,

From this description it will be seen that the principal
one of the original lesions or ruptures of the cord was situ-
ated in the npper part of the cervieal enlargement, though
there is'every reason to believe that one or two ether import-
ant lesions must have been situated in the portion of cord
immediately above this, which was uofortunately not p
served.  The |;|rg!'. obligue rupture represented in Plute X,
fig. 7, gradually diminished in extent, snd one quarter of an
ineh lower down became continuous with another smaller
rupture in an opposite direction (Plate X, fig. Opposite
this first section there had been the greatest daur
cord, which had been followed by o eertain a
ing on the injured side.  From the fact tl
ration was well marked in the inmer part o
columun, it is almost certain that there must have been another
lesion higher up, which had severed the conncetion between
these nerve-fibres and their ganglionic cells. It will be seen,
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lhowever, that in this first section the arca of degeneration is
more extensive in the left than the right auterior column,
whilst an inspection of all the figures below will show that
the arca of degeneration in the right anterior column, instead
of being less than that in the left, is decidedly more exten-
sive, This is readily accounted for by the fact that the
rupture in the section represented n Plate X, fig: 7, extends
into the anterior columu of the right side and must have torn
across many of its fibres.

In Plate X, fig. 9, there is represented a large square patch in
the midst of the grey matter of the right side; this is a scction
through a discased portion of the grey matter which was found
to extend for a short distanee above and below. Now, second-
ary degeneration, such as we see in the white columns of the
cord, never exists in the grey matter, and the limited extent
of the patels would alse serve to place it in another category.
From the fact that in different parts of its eircumference, in
differont sections, 1 have seen blood-vessels, or rather the
sheatlis of blood-vessels, such as I have represented in Plate
XI, fig. 21, perfectly loaded with altered blood-pigment, it
secms most probable that several of the small blood-vessels
supplying this portion of the grey matter had been raptared
DLy the original concussion, leading to effusions of blood into
their sheaths and hence obliteration of the vessels themselves
from external pressure. The vascalar supply to this portion
of nerve-tissue being cut off or seriously diminished, the
tissue underwent a provess of softening, which, at the period of
the man’s death, showed itself in the stage of repair; it wos
then made up, for the most part, of well-developed interlacing
bundles of filirous tissue, thickly sown with granulation-cor-
puscles.  In nll the sections sach as are represented by the
first three figures 1 have deseribed, there was a eertain irregu-
lar amount of degencration of the fibves around the right
half of the grey matter, but no well-marked area of degene-
ration in the posterior part of the lateral column,

In Plate X, fig. 10, we again find another distinet rupture
completely through the grey matter of the right side; the
original of this extended upwards and downwards for a length
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of half an inch. A very small rupture also existed in the grey
matter of the opposite side. On each side of the posteric half
of the rupture on the right side there were consid rable
patches of degencrated tissue, the inner being in the outer
part of the posterior columns (w hich T shall speak of hereafter),
whilst the outer was in the posterior part of the lateral
column.  Secing that a well-defined ares of degencration is
to be recoguised in all the remsining sections in thiz same
posterior part of the lateral eolumn, and that this place
carresponds with the situation eccupied by the fibres of th:fl
portion of the left anterior pyramid which decussates, it
would seem almost certain that this arca of degencration is
due for the most part to s solution of continuity of these
very fibres which have been well named, collectively, by
Bouchard, the © faiscean encdphalique ervisd ou exlerne” It
wonld seem, also, almost certain, since no s\ awch area is to be
recoznised in Plate X, figs. 7, 8, or 0, that this band of fibres
mmust have been torn across by the extensive rupture shown
in fig. 10, and that in this situation (somewhere about the
middle of the cersical enlargement) these fibres must have
been situsted fairly in the grey matter of the right side, and
have been just about to emerge into the posterior part of
the lateral column. Thus we get most valuable anatemical
evidenes as to the place of emergence from the grey matter
of this bundle of fibres. In the lower part of the corvical
enlargement and in the upper dorsal region the area of
degeneration does not extend to the surface of the i
the mid-dorsal region and thence downwards, how
outermost fibres are situated quite at the surface of the
cord

| This s in sceordasee also with the experi
{owards the ead of his memoir, speaking of a case in which the
degemeration or selerosiz of the lateral colu of ke cord was oxir
well marked, says :—**Je dois dire que b selirose o it In e
vers Je milien de bs region dorsale, an |
plétement entounte par In substance blaoc
ahsolu dams b premsbre partia de ce i
faisceau eaciphaligue croisé Warrivait au contact de 1a pi
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The other corebral filires situated in the cord—in addition
to the band in the posterior purt of each Isteral eolumn
which is formed by the deonssating fibres of the pyeamids—
are lodged in the inner part of each anterior eolumn.  This
band, which Bouchard names “ fuiscean encéphaligue direct
o inferne,” seems to be made up by those fibres of the an-
terior pyramids which do nol decussate. This eouclusion
has been arvived at from the fact that, in cases of extensive
cerebral lesion Jeading to sccondary degeneration of the
spinal cord, the diseased tract can be traced downwards
through the erus corcbri on the same side as the lesion ;
through the correspanding half of the pons, the pyramid of
the same side ; and, lastly, along the inuer part of the ante-
rior fissure of the cord on the same side, and the posterior part
of the lateral eolumn on the opposite side.  Prom the obser-
vations made in the present case it would seem, as 1 have
ahove pointed out, that this decussating band only reaches
the lateral columm opposite the middle of the cervical cu-
largement.  And inasmuch as in no cose of secondary dege-
neration, seeording to Bouchard, has there been noted any
alteration of the roots of the spinal nerves, it is presumed
that the degenerated fibres do not pass into them, but that
they terminate gradually at different levels by passing into
the grey matter of the cord, and there being continuous with
certuin of the large nerve-cells of the snterior cornu.  The
number of filwes in this lateral band graduslly diminishes in
the lower parts of the cord, though certain of them may be
traced, as in the present ease, even into the lower part of the
Inmbar enlargement.  But, whilst Bouehard admits this also,
he eaye, with regard to the direct enceplalic fibres in the
cord, that the longest of them do not extend farther than the
middle of the dorsal region, This dictnm scems direstly
contendicted by what we have seon in the present ease, where
the degeneration of the inner part of the anterior columns
only wears itsell out most gradually in desconding to the
lower part of the lnmbar region, probably from the gradusl
passage of its fibres into the grey matter,  But this thinning-
out of the diseased fibres is not perceptible at all until we get
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to the lower dorsal region, and the diminishing areas can be
traced with the greatest ease, even into the lower third of
the lumber enlargement.

I addition to the bands of encephalic fibres ocenpying the
inner part of the anterior column and the posterior part of
ihe lateral, ench antero-laternl column is made up of & num-
her of comuizsural fibres which belong entirely to the spinal
conl, and which also have their nutritive centres at their upper
cxtremitics. These ocenpy the whole intermediste space
between the two bands of encephalic fibres,
seems o be that of longitudinal commissures betw
of cells in the grey matter, situated slightly above one anothe
Beuchard names them “short commissural fibres ;” and he
speaks of certain others, much fewer in number, and situated
just in front and to the euter side of the external encephalic
band (xlso having their mitritive centres above), which extend
for a much greater distance through the cord. These he names
“long commissural fibres.’” Concerning the latter elass of
fibres, the present case cannot be said to furnish any evidence
either positive or negative ; but many of the scattered gra-
nulation-corpuscles in figs. T-11 (Plate X), doubtless mark
the situation of atrophied short commissural fibres, which,
at a level just below the cervical enlargement, have all dis-
appeared with the exception of a few in the anterior part
of the right lateral column (fig. 12, Plate X): in the next
section represented these also have vanished.

T this, as in other cases of sceondary degencration of the
spinal cord, no atrophy either of the anterior or of the pos-
terior nerve roots could be detected.

We now come to the consideration of the degeners
the posterior eolumns in the upper cervical part of th
in the medulla oblongata. These belong to another ¢
they are all ascending degencrations.  Nene of the orig
lesions which lead to these exist in the portions of the cord
about to be examined. These must have been situated in that
portion of the cord (below what is about to be described and
above the lesion already described in the npper part of the

! Loe. ¢
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cervical enlargement) which was, most unfortunately, not pre.
served.  Inasmuch ss nothing can be said, therefore, with
regard to the origins of these degenerations, all I can do will
be to describe their situations as they ascend through the
upper part of the cord and the medulla oblongata.  They
oecupy the posterior eolumns principally, but also exist in
the outer aml posterior part of each lateral colummn.

It haz been known for some time that in the most ex.
ternal part of the posterior portion of the lateral columus above
the middle of the dorsal region, there are a certain number
of fibres whose mutritive cells are situated in the grey mat-
ter of the cord at their lower extremities, and which conse.
quently degenerate in an ascending direction. Some of
these fibres have been traced upwards through the corpor
restiformin into the cerebellum, Areas of degeneration due to
the implication of such fibres may be seen in figs, 6=1, Plate
IX, marked e, ¢ They are seen to extend very far forward
on the right side of fig. 6. They diminish rather gradually
upwards, and an inspection of fige. 2 and 1 show that they
ocenpy the outer and anterior part of ench restiform body, and
are sitoate just behind the dentate nucled of the olivary
hodies. The precise collocation of the fibres scems to vary
somewhat as they ascend, judging from the different shapes
presented by the same tract of degeneration at diferent levels,

In the posterior columns of the cord, sccondary degenera-
tions always take an ascending direction. These columns
seem to be made up of a mixture of fibres, not distinctly
separated from one another, part of which, as in the antero-
lateral colummns, are commissural, whilst the others are con-
tinuations of the posterior roota of the spinal nerves. OfF
thess last, some travel but a very short distance amidse the
other filbves of the posterior columns and then throw them-
selves into the grey matter, whilst the remainder travel for
long distances in the posterior columns before losing them-
sclves in thesame substance. Althongh these ascending degene-
rations were pointed out by Tiirek, our knowledge conecrning
them is still very indefinite. Concerning the different kinds
of fibres in the posterior columns, Bouchard says :—* On
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peut demontrer eette proposition en comparant Ia forme de
la dégénération ascendante duns les cas de compression des
raciies, et de compression de In moelle elle-méme.  Quand la
dégénération succéde & une lésion des racines, elle est circon-
scrites sur les eoupes par une portion dellipse, la convexité
de la courbe etant au avant, ot ses deux extrémités reposant
sur la face postéricure de la moelle; le tissn extéricur & cotte
ligne est parfailmsnt sain.  Guand il ¥ n compression de la
moelle elle-méme ses filres radicales ascendantes sont atteintes
sur un point de lear parcours ct vout se dégéndrer au-dessus
du point comprimé; cependant la fignre que prisente la dézéné-
ration, sur les coupes de la moelle, n'est pas ln méme. An
lien d'un segment d'ellipse, on a un triangle dont la base
et sur la face postérienre de la moelle, le somimet vers la
commissure.  Clest que la dégénération porte également sar
d'autres fibres gui ont leur centee trophique & leur extrémité
mféricure dans la substance grise do la moelle. Ce sont
des fibres médullaires propres, comme celles que nous avons
indiguées dans les cordons antero-latéranx.™

In the present cuse, ns before mentioned, I can say nothing
with regard to the precise nature of the lesions leading to the
ascending degenerations of the posterior columns.  This is
the more to be regretted, as they are so remarkably cirenm.
seribed and symmetrical.  Sections through the lowest part
preserved of the portion of spinal cord presenting these lesions,
displayed what has been represented in Plate IX,
This seetion is from the upper thind of the cervieal region of
the cord, exactly 21 inches from the point of the fourth
ventricle.  Four areas are seen, constituting two almost
perfectly symmetrical pairs, one of which is situated in
cach posterior column. The most internal patches (o, @)
have an clongated ecllipticsl form, whose more rounded
antenior extremities occupy contiguous portions of the tissue
skirting the posterior median fissure in its middle third, whilst
their sharply-pointed posterior extremities, almost reaching
the surfuce, slightly diverge from one another. The outer
patch of cach pair (&, &) reaches forwards as far as the grey

¥ Loc, ¢it., p. 574,
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commissure, and occupies most of the anterior thivd of the
boundaries of the posterior median fssure.  From this situa.
tion each pateh extends bockwards and slightly outwards,
closely skirting the internal areas and terminating somewhas
short of the surface.  Of these the ares on the right side i
somewhat the larger, and terminates ina small process almose
at right angles, the two toegether looking not unlike n mau's
leg and foot. Followingup, first of all, the areas a, o', throngh
sections of the lower half of the medulla oblongata (figs, 5,
4, 8, Plate IX), we see that in this situation these arcas
oceupy the greater part of the posterior medisn columns of
the cord,  They have become almost triangular also from the
widening out of their posterior extremities, and they have
extended forwards, on each side of the medion fissure, as far
as the grey commissure, and have consequently coused »
lateral displacement of the outer areas, which, in the lower
seetion, themselves occupied this situation. In figs. 4 and 3,
also, it will be seen that the number of discased fibres has
maost perceptibly diminished, and that more particularly in
the centre of cach patch, where small areas ocenpicd by
. henlthy fibres may be porceived. In fig. 2, which represents
o section of the medulla immediately above the point of the
fourth ventricle, the posterior median columns having as
usual become greatly increased in size, still show o few
granulation-corpuscles chiefly scattered through their most
superficial portionss  The dizeased fibres have evidently much
deereased in number in this sibuation, snd further than this
I have not traced them.  In looking now to the outer peir
of patches of degencration (6, &), we find them, in figs. &, 4,
and 3, evidently diminishing in extent and inteosity ; we find
alzo that they occupy that portion of the posterior columy
which in the medulla oblongata goes by the name of pro-
ceggns cunealns, and we sce, by fig. 3, that they are situated
immedistely on the inner side and bebind the grey cornua
of this same fasciculus. Tracing them onwards in fig. 2, we
find them pushed further away to the side, owing to the
development of the posterior median columns, though still
oeenpying the same position with regand to the above-named
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grey cormua.  In fig. 1 the diseased fibres arc more seattercd ;
ther are now completely in the lateral region of the medulla,
fgn'niﬂg part of the corpora restifermia, and in these hodies
they doubtless procesded onwands, together with the atrophied
fibres of the enter and posterior parts of the Interal columms
{e, &), inta the eerebellum, though I have myself not followed
them further than the sitnation rcprc.u.'nml in fig. 1, as the
parts above were not preserved.

A small area of degeneration on the right side marked o
may be tenced throngh figs. 5, 4, 3 and 2, Plate IX ; further
than this it eould not be traced, thongh the fibres composing
it may have passed alse fnto the right corpus restiforme
gone to form part of those ocenpying the aren marked & in
fig. 1.

As I am unable myself to say anything concerning the
anatomieal relationahips of the fibres entering into the forma-
tion of these tracts of degencration in the posterior columns,
I canmot do better than quote from Bonchard's memoir what
secms to hear directly on the subject.  Spenkimg of the fibres
which come from the lower half of the cord, he says :— Ces
fibres qui se prolongent jusqu'd la partie sapéricure de la
région cervicale sont toutes logées, dans Pepaisscur des
faisceans greles ot des pyramides postéricares.” It would
-eem almost certain, thevefore, that many of those which form
the tracts of degeneration marked a, @' in my figures must
be of this kind., He then adds :—" Les fibres qui naissent
de la moitié supéricure de la moclle ne paraissent pas se
mélanger aux precedentes, de sorte que les faisecans sensitifs
du membre inférienr et conx du membre supéricur rest
isolés los uns dea autres, séparés par les sillons intermd
postericurs.  En effet, dans un cns de compression
moelle i la partic supéricure de la region dorsale, L
a v la dégénération occuper la partic cxterne des cordons
posterienrs,  Malheurensement il n'a pas fait de
P'épaisseur de bulbe ni de la protubéeance, de telle sorte que
Ia démonstration anatomo-pathologique de la continuntion
d'une partie des cordons postérieurs i travers les corps resti-

formes fait complitement défauts.””  The fibres entering into
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the tract marked & &' in my case seem to correspond to some
of those lnst mentioned by Bonehard, whether or not it be
correct that they have their origin in the npper part of the
dorsal region. In the present case, also, they have been
fairly traced upwards through the lower part of the medulla,
into the corpora restiformia, thus confirming, in a new way,
that anatomical distribution of some of the fibres of the pmc
terior columns which has been previously tanght to exist by
anatomists,

Having now deseribed the varicus morbid appearances met
with in the spinal cord, T shall give a somewhat more minute
agcount of the setual histological components of the discased
patches. These are of three kinds, vie.: 1. Atrophicd nerve-
fibres ; 2. New connective-tissue clements; 8. Granulation-
corpuscles.

Afrophied nerrefilres can be detected in all parts of the
degencrated columns of the cord, and it seems difficult to
understand how they escaped the observation of Bouchard
and others.  According to Bouchard, however, this has heen
thecase. They are most casily detected after a portion of
this tisane has been treated with a solution of caustic soda
for o short time, then tinted with carmine and mounted in
glycerine.  The axis eylinder exists surrounded by the
shrivelled and folded hyaline sheath of Sehwann, the me-
dullary matter having all disappeared (fig. 20 d, Plate XI).
The axis eylinders vary much in size, just as they do in the
healthy nerves ; and it is owing to the fact that more or less
of their extremities become stained with the earmine that
the atrophied nerve-fibres can be so readily discovered after
the tissue has remained for some hours in o carmine solation.
Here and there also in the midst of the discased tissue we
meet with nerve-filiees in o healthy condition (fg. 19 and
fig. 20, e, Plate XI).

New connective-lissue elements exist in the greatest abun-
danee in the sclerosed colomns.  Tts various nuelei and cells
may also be best seen after treatment with soda, carmine,
and glycerine. This large quantity of connective ‘Hssue is
derived from the hypertrophy of the neuroglin or normal ele-
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ments of thiz kind which enter into the formation of the cord,
Tu the healthy organ it forms a very delicate fibrous frame-
work, in whose trabeculiz—gradually becoming finer as we
;ppfmﬂch the central grey matter of the cord—the nerve.
fibres are lodged. Fig. 18, Plate X1, represents the normal
appearance of u portion of one of the anterior columns of the
cord, and shows the delicate nature of the reticulum of con-
neetive tissne ; whilst fig. 19 shows the appearance of one of
the diseased - anterior columns magnified to the same extent.
TThe right half of this figure exhibits the appearance presented
by o very thin section when mounted in glycerine; the most
striking feature being the number of large rounded or ovoidal
gﬁnulutinn-mrqmw]ca. each surrounded and enclosed by a
rim of econmective tissue containing an abundance of nuelei.
The left half of the figure represents the appearance of a
similar thin seetion mounted in Canada balsam after satara-
tion with turpentine: here the granulation.corpuscles, being
made up of molecular fat, have been dissolved, and the fibrous
alveolw in which they were lodged are fully displayed. The
two methods of investigation are, therefore, most valuable.
Hers and there in the midst of the discased tissue a healthy
nerve-filire may be seen.  Such fibres, either having escaped
rupture by the original lesion, or having issued from the grey
matter below its level, still remain entive, and in connection
with their nutritive cells. When portions of the diseased
tracts after tinting with carmine have been teased
needles, and are thon submitted to a high magnifying power,
the eonnective tissne is found to be made np of the finest and
most delieate fibres, closely beset with more or less spherical
nuclei varying in size from that of a small granular speck
up t0 gy dismeter. Some of these elements have been
represented in fig. 20, Plate XT, where in addition to the fine
fibres which seem to have dot-like nuelei attached to them at
intervals, other somewhat coarser fibres are seen in connection
with more faintly tinted, flatter cells (e, e ) ; thezse vary in
size and shape, and seem to be connected also (as at &) wi
the finer fibres and dot-like nuclei, These cells contain &
few rather large granoles in their interior, but o distinet
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nuclews. That marked ¢ strongly resembles a multipolar
nerve-cell, with the exception that it containg no nuelens,
There can be no question, however, that it is precisely similar
in nature to the others marked ¢, ¢, ¢, and situated as they all
were in the midst of the anterior white columns of the conl,
it seems only possible forns to look upon them s connective
tissue clements.  The large i were apparently ancon-
nected with fibres, and all intermediate siges eonld be traced
between them and the small dot-like forms. They existed iu
the greatest sbundanee, and seemed to represent only different
ages of one and the same clement.  All alike became deeply
stained with carmine, whilst the other description of cells of
which T have spoken were anly tinted of a delicate rose colonr.
Granulation-corpeseles seem always destined to be mis-
understood. They were formerly brought promivently
forward by Gluge, whe logked upon them as the produets of
an inflammatory proeess; and it was in great part owing to
the prevalent reception of this doctrine that ordinary soften.
ings of the hrain, in which such corpuscles invariably oceur,
have been so long and ervoncously regarded as necessarily
inflammatory in nature. The real faots are, however, as
Virehow and other pathologists have lately insisted, that such
elements may be met with in any place where cells exist which:
are graduslly losing their vitality. Almost all tissnes that
are falling into deeay, therefore, whether physiological or
pathologienl, mny exhibit snch structueal elements; and
whether we meet with them in the hrain or spival cord, in
the lungs from degeneration of its epithelium, in the kidney
from changes in the same clement, or in eancerous or other
cellnlar tumonrs—in all coses we may safely assume that they
are formed from eclls whose vitality is gone, or fast going—
from eells which are gradually undergoing o process of retro-
grade fatty metamorphy inary to & complete mole-
cular disintegration. T think there is no evidence whatever in
proof of the assumption that such bodies originate by the
gradual aggregation of molecales originally separate, and 1
should searcely have considered it necesssary to make these
observations now had not Bouchard, in his valuable memaoir,
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assigned two modes of origin to the granulation-corpuscles
which are so abundant in sccondary degencration of thespinal
cord, both of which are, 1 belicve, alike untenable. He seems
to think that, as a’rule, they are formed by the aggregation
of fat-granules resulting from the molecular disintegration
of the myeling of the nerve-tubes ; though he suggests that
some of them may also result from “/la transformation
granulo-graisseuse de gouttes de myéline,”! Not to speak of
the undoubted process by which bodies of this kind originate
in other organs, and therefore the probability that they are
produced by a similar process in this, we consider that a
microscopical examination of the elements in question suffi-
ciently disproves the theories of Bouchard, innsmuch as
around most of the smaller granolation-corpuscles a very
thin envelope may be detected—the original cell-wall greatly
distended ; whilst after tinting Fllth carmine we can dis-
tinguish with the greatest ease, in the interior of cach, and
more or less covered with granules, a Iarge spherical or ovoid
mncleus, very similar to those which are found so abundantly
in the free condition amidst the connective tissue filbres,
This appearance 1 have represented in fig, 20, o (Plate XT),
and from it I think we are almost bound to conclude that
these badies result from the fatty degencration and repletion
of nucleated cells. From what precise cells they originate,
however, does not seem certain, and in the cord which I have
examined the process of their formation could not be traced.
It represemted too late a stage of the degeneration, and in
it these corpuseles were all fully formed. I should fancy
from the character of the contained nucleus that the cell
must have been developed arcund one of the original free
spherical omclei, which, perhaps, soon began to undergo a
process of fatty degeneration.  This, however, must be left o
matter of doubt for the present.

Veasels,—In this as in other species of degencration of
nerve-tissue, the capillaries and small”vessels assume wh
has been called an stheromatous appearance.
change, however, is not one of atheroma,

! Loe. cit, p. 854
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situated in the walls of the vessels at all.  The appearance
results from an accumulation of fatty elements around the
vessel, though within its so-called lymphatic sheath, This
Bouchard also imagined to be the real condition, although he
did not feel quite sureupon thesulject.) I, however, nscertained
by aun cxamination of some of the vessels taken from the cord
in its fresh condition, that they were closcly enﬂ:lopoil and
their sheaths distended by fattily degenerated nuclei?  The
nuelei were doubtless originally produced by a proliferation of
those lining the inner surfoce of the perivascular sheath, and
when in a state of fatty degeneration they almost exactly
resemble some kinds of small pus-corpuscles. Whilst these
exist in notably increased abundance within the sheaths of
the vesscls, mu;y of the nuclei which also exist in the cuter
substance of the lymphatic sheath are much enlarged, and
filled with fat-particles.

The nerve-cells in the uninjured grey matker tllwmlmlul
the cord presented a normal appearance. In no part of its
extent were atrophied or pigmentarily degencrated nerve-
cells met with.

In estimating the probable course and sequence of the
¢hanges met with in this degeneration it would scem to be s
follows : the primary or initial changes commence n the
nerve-fibres, andthe others aremore or less direct consequences
of these, Thus, when a number of nerve-fibres have been
severed from their nutritive ganglionie centres, and the process
of degencration of the white matter which haa'inc_u d-}_ﬁerlhcfl
is in progress (whilst no ohstruetion or mechanical impedi-
ment to the Alux of blood through the part exists), it seems
evident that a redistribution of the nutritive pabulum
amongst the elements of the tissues becomes inevitable. For,
the nervetfibres which form such a large part of the bulk of

' Loe. L., p. 387

* Tt seems to me almest certain that masy of the smaller areas of granular
degenoration, which bave been deseribed by Lockhast Clarke in his cx.
aminaticons of the cosd in cases of telanus and other morkid states, wre in
reality groduced by this same kind of distension of ibe lymphatic sheath
sroud Db vessels,
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the tissue; are no longer in 4 condition of nutritive activity,
they do not select fresh material from the blood, and con-
sequently & much larger share of pabulum is at the dispesal
of the intervening connective tissne, Being supplied with an
excess of nutritive fluid, and, ss the servedibres atrophy,
having more space at its disposal, it is not to be wondered &
that hypertrophy of the connective tissue follows. The
lymphatie aheaths of the blood-vesscls have also an increase
of nutritive finid at their disposal, and this may be the first
stimulus leading to the increased proliferation from their
lining nuclei which has bren spoken of.  Their subsequent
fatty degeneration, and also that of some of the newly formed
connective tissne-cells, leading to the production of granula-
tion-corpuseles, may be partly dee to an instability of constitu-
tion in the elements themselves (owing to their rapid and
irregnlar formation), and partly, 15 suggested by Bonchard,
awing to the great abundance around them of the produets of
the retrograde metamorphosis of the nerve-tubes, which may
still further disorder their nutrition. That these causes may
be instramental in bringing about the fatty change scoms
prabable; from the fact that after a time the loaded eondition
of the vaseular sheaths gradually diminishes, Granuls
corpuscles also after a time seem no longer to be produced ;
though when onee formed of course they take some time to
disappear, as this can only be brought about by molecular dis-
integration and absorption.  These bodies are, therefore, to be
found for a considerable time after the commencement of the
process of degeneration, but'it is now well known to those
who have atadicd the subject that after some months the
mumber of these bodies to be found in the diseased tracts
gradually diminishes, in proportion to the length of time
from their first formation ; so that after the lapse of cighteen
months or two years they may have all disappeared, leaving
in the now shrunken tracts only atrophied nerve-fibres, and
greatly by pertrophied connective tissue,

From what has been said it will be scen how nearly allied
the process of eerchral or spinal softening is to that of these
seondary degenerations.  The regressive changes in the




34 CASE OF CONCUBSION-LESION.

nerve-tulses, the produetion ofgrmuJat'm\-cwpmlm, and L]_un
so-called atheromatous condition of the ve_aanhf,i:utha same in
Toth eases, and in both alike the termination is in a develop.
ment of new consecutive tissue! In the case uf. Ewmdar_\-
degenerations the change i initiated by an mahllllt:y of the
divided nerve-tubes to carry on their own nutnm-—:zh
pabulum being ot hand they are unable to appropristc
it: whilst in most cases of cerchral ramollissement the series
of changes is more ropid, owing to their he'lln.g brought
about by some dimimution of the proper nntritive u_uppl_r
either from discase or ebstruction of the vessels helonging to
the part.

Comments on symptoms, fo.—From what has been made
known of the condition of the spinsl cord we find that, as
was actunlly the ease during life; there was mo reason fior
expecting any impairment of semsafion in the pudyscd parts.
Sensory impressions are conveyed to the brain pnnmpnl.l;-.
if not entirely, through the central grey matter, and 1t has
been abundantly proved that such local lesions of the grey
matter, as T have shown to exist in this case on the vight
side, are by no means sufficient to stop the 1mnmiwu|}ﬂ:
sensory impressions; at the most they could mn_iy bring
about a degree of retardation in the rapidity of their trans.
mission, There was in this case imperfect paralysis of the
right arm and of both lower extremities, and the _l:mmmalwu
of the cord has shown such important lesions in the upper
and middle parts of the eervical enlargement cm‘i'm right
side, ns fully to sceount for this paralysis of the right arm,
whilst the degeneration of the anterior columns and of the
posterior parts of the lateral columns showed that the ence-
phalic fibres in these situations were funetionally inert; and
inasmuch as this eondition of degencration extended down-
wards into the lower part of the lumbar enlargement (ul-
though gradually diminishing in estent), we have an expl.
nation also of the partial paralysis of the lower extremitics.

1 Reynolds's * System of Medicine,” val. i, artiele * Non-Inflammadory
SBafiening.”
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Although we have no clinical records of » difference in the
amount of power posseszed over the two cxtremities, there
is reason to believe from the much greater extent of the
dcgelamliou in the posterior parts of the right lnternl column
that the capahility of voluntary movement must have been
less o this side than on the left.  The starfings of the limbs—
more especially of the right lower extremity—which was com-
plained of after the first ten days and for some time sub-
sequently, was doubtless to be attributed to the irritation of
healthy nerve-fibres proceeding to the limbs, owing to the
reparatory process at the seat of the original lesions in the
cervical region.  The secondary degenerations which must
have been making progress at that time in the anterior and
lateral columns, could not of themselves canse any symptoms,
sinee the mere fact of the degeneration taking place in them
was of itself evidence that they were funetionally inert and
cut off from their physiological and wutritive centres.  The
state of rigid coniraction which the muscles of the right arm
subsequently assumed, appears to have commenced about
two months after the accident; beginning almost imper-
ceptibly amd gradually increasing, as it is stated to do by
Bouchard.! Tt is certainly a question of some difficulty to
ascortain the exact cause of this late rigidity coming on in
paralysed parts.  Some hold that it is entirely due to changes
in the paralysed muscles themselves; others, such as the
Inte Dr. Todd, ascribe to it a cereliral origin, and believe it
to result from the irritation produced by the contraction and
cicatrization of & brain lesion. Bouchard, however, is not a
believer in either of these explanations, and thinks that in all
cases, whether the paralysis be of eercbral or of spinal erigin,
the eause of late rigidity in the paralysed muscles is to he
aseribed to changes taking place in the spinal cord itself.
He beligves that now we know of the invariable existence of
secondary degeneration of the spinal cord in cases of apoplexy
depending upon lesions of the corpora striata, optic thalami,
or pons, we need no longer look for the canse of this late
rigidity in the brain itsclf; but that it is explicable in the

1 Leoc, it,, p. 292
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same way s in cases of paralysis due to original lesions of
the spinal cord, from a consideration of the natural progress
of the secondary degencrations in this organ. He thinks,
in fact, that this important symptom is due to an irritation
of adjacent healthy fibres, when the new growth of con.
nective tissue taking place in the discased tracts, comes to
press upon or encrosch amongst the healthy fibres, The
suggestion is ingenions and deserving of consideration, though
there seem difficulties in the way of its acceptance. Time
will mot permit of my disoussing these questions, however,
and I must pass on to the next symptom—that of pain in
the paralysed limbs. Although only slightly mentioned in
the elinical record, I call attention to it now, sinee MM.
Chareot and Cornil! have lately made some investigntions
a5 to the cause and treatment of this, which is oftentimes a
most distressing symptom. They believe it to be due toa
kind of hypertrophic neuritis in the affected limb, since they
have found the nerves increased in volome, more vascular than
natural, and having a notable increase in the thickness of
their connective tissue envelopes. Whether this change is
due to mere fancticnal inertia or is more directly dependent
upon the secondary degenerations of the cord is not known,
It seems, however, to have an evident relation to the pains
above mentioned, and, according to M. Charcot, these are
not only inereased by pressure along the course of the nerves,
but are often soothed by the application of a blister in this
situation.

The respiration was deseribed as being diaphragmatic when
the patient was admitted into the hospital, but it secms
probable, from the eondition of the cord, as well as from the
length of time that the man lived without fatal engorgement
of his lungs, that there was by no means complete puralysis
of the thoracie and abdominal mmuscles of respiration. Their
action was doubtless much impaired, and hence amongst
other things the extrome dificulty the man had in expecto-
rating the mueus with which his bronchial tubes were loaded
for some time before his death. Fortunately, the lesions of

* ¢ Compt. Rend. de la Soe. do Biolog.," 1803,
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the grey matter did not extend quite so high as the origins
of the phrenie nerves, and the diaphragm was therefore
unaffected.  Had it been otherwise—even thougl one side
only were afftcted—death would, in all prohability, have
been very rapid.

1t now only remains for me to say a fow words concerning
the general museular afrophy, which commenced about two
menths after the aceident, and which in the remaining four
months of the man's life had reduced him almost to a skeleton.
This atrophy following paralysis has been frequently noticed,
and not unfrequently it has been confounded with ¢ progressive
musenlar atrophy,” which shoald, however, be regarded as o
distinct disease.  Unfortunately, having my attention so much
attracted to the spinal cord at the time of the post-mortem,
1 altogether omitted to make any special ecxamination of the
otrophied muscles, though T did take out and put into
chromic acid for subsequent examination the great semi-
lunar ganglia of the sympathetic system. A careful inspection
aof them and o comparizson with others removed from patients
dying of different diseases, enables me to say that these
ganglia wera undoubtedly atrophied : they were scarcely as
much a2 one third of their usnal size, and whilst all other
parts of the body were remarkable for the almost total
absence of fat, on making thin scctions of these bodies and
then placing them under the mieroscope, certainly a larger
proportion of thin fluid fat was seen than is usnally met with
in such sections,  The ganglion-cells seemed to contain rather
more than their usnal ameunt of pigment; they were more
highly refractive also than in other sections with which 1
compared them, and the nuclens ond nueleclus, which are
usually so apparent in these cells, could scarcely be distin.
guished in one out of twenty of the gang
scotions of portions of the sympathetic belonging to our
patient, These were the only abnormal conditions that 1
was able to detect in -the semilunar ganglia, and other
parts of the sympathetic system were not examined.

These l!llal!gcﬂ. met with in s limited part of the sympa-
thetie system, although not very decided, will, T hope, be
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sufficient to attract increased attention to the condition of the
sympathetic aystem in other cases of paralysis followed by
museular atrophy.  In addition te the musenlar atrophy in
this case, there were other conditions which might have been
dependent upon a diseasc of the sympathetic system ; since the
post-mortem examination revealed an abnormal eondition of
the liver, apparently due to fatty degencration, tuberele in the
lungs, and discase of the kidneys; whilst during life there
wan constant vomiting, If the muscular atrophy and de-
gencration of viscera were in reality due to a morbid con.
dition of the sympathetic in this case, we should have to lock
upon this as secondarily affected, and ss o result of the
primary disease of the spinal cord; whilst in progressive
musenlar atrophy, M. Jules Simon, & late able writer on the
suljeet,! maintains that some abnormal condition of the
sympathetic system is the starting-point of the disease, which
secondarily affects the muscular system and some of the
anterior roots of the spinal nerves. In this view he is
supported more or less entirely by Dumenil, Schueevoogt,
Remak, Birwinkel, Jaccond, and Professor Troussean ; and
MM. Schneevoogt,® and Jaccoud ® have published most im-
portant cases in which unmistakeable fatty degeneration of
the sympathetic system was met with, It is only fair to add,
however, that seme still adhere to Croveilhier's doetrine of
the dependense of this disease upon a discase of the anterior
roots of the spinal nerves; whilat others, such as Duchenne,
Virchow, and Arvan believe the disease to be a primary ouc
of the museles themselves.

1 may say, in conelusion, that the prognosis does not seem
quite hopeless in cases of secondary degeneration of the
spinal cord, even after the supervention of late rigidity in
the paralysed museles, since M. Bouchard has seen a cure
result in five sach cases.®  These were all eases of complete

! Near. Déet. de Méd. eb de Chirurg.," vol. iv, 1568, artiele ** Alrophic
Musenlnire Progressive.”

* Nederlandiseh, * Lancet,’ 1854, and Schmidl's * Jaheb.,' 1555,

¢ M, do ln Soc, Méd. des Hopitaus,’ November, 1564,

* Lag. tit. p. 397
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paraplegia, from compression of the cord due to Potts’ cur-
vature. He says: “Dans 4 cas la sensibilite et le mouve-
ment ont reparu avee touté lenr intégrité; duns 1 seul, les
mouvements, sans avoir recouvré leur entitre libertd, per-
mettent cipendant & 1o malude de marcher. Dans c¢ cas la
parapligio Gtait flasque; dans les antres elle s'accompagnait
de contracture.’”  On peut done, en conelure que les tubes
nerveux de la moelle peuvent se régénérer comme ceux des
nerfs périphériques, non seulement chez 1’enfant, mais encore
chez Padulte et lors méme que les faisceaux dégénérés, ont
&6 déja le siége d'un travail & hypergénise des éléments
uueliéires.””

If what 1 have already stated concerning the persistence
in the degenerated tracts of the axis cylinders of the nerves
he borne in mind, it scems probable that the repair in these
cases is brought about in the same mannce as when it oceurs
in peripheral nerves. Here MM. Phillipeanx and Vulpian
bave comvineed themselves that the restoration of function
is doe to the reproduction of mycline around the persistent
axis eylinders of the nerve.fibres rather than to the produc-
tion fof entirely new fibres, as it was formorly imagined,
Notwithstanding the evidence afforded by the recovery of
the patients above mentioned, and his knowledge of the
manuer in which restoration of function was hrought about
in divided nerves, Bonchard imagined that the atrophied
nerve-fibres entirely disappearcd in the spinal cord ; but my
statement that the oxis eylinders of the fibves are casily
recognisable in the disease columus, though resting upon
evidence indubitable to mysell, receives additional confirma.
tion from these clinical facts,
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Praze IX,

Fig. 6. —Transverse seclion throngh upper cervieal part of spisl cord
(24" below point of foarth ventricle), showing two pairs of almost symme-
trical and well-defined areas of degenesation in posterior columas of cord
{sa and 6, 5), and alwo unequal areas of degeneration in the kiteral
colomna (e, ), In addition there is a very slight paieh of degenoration i
each anterior column near the polnts of exit of anterior werves.

Fig. 5.—Section 13" above last,"whick is on a bevel with the lower
boundary of the medulla chlongats and of the decussation of the pyramids,
Letters of reference sime as 5 last Sgure, pointing 0 mose lmited arexy
of degeneration, with the addition of o, anoiber small paich situated just
beneath the neck of the right ** grey tubercle of Rolando.”

Fig, 4 —Section through medulla §* sbove last and %" below paint of
fourth veniricle, Letters of reference sanve as in last figure, The median
patehes of degeneration marked o' bave become wider, and now contain
some healthy fbres in their midst, They ase seen very distingtly, by this
figure and the next, to cccupy the posterior median columns of the sard.

Fig, 3.—Secticn throsgh medalla §" sbove lasi, and 3" below the point
of the fourth ventricle. Decwssation of pymmsids not represented in this
or other figeres.  Tedlers of reference same ns in Fig &,
gradually waning areas of degeneration. The single area, d, on right side,
is mow soon to intervene bebween the mech enlarged " prey tubercle of
Relando ™ and the cornue of the ** processns muaocatus,” The areas o, 0" bare
increased in widih with the posterior columns, and comtain much moes of
healthy tisswe in their midst. s

Fig- 2. —8ection through medulln just above point of fourth ventricle.
The widened posterfor median colamas jn this situation are almost com-
posed of bealthy tissns, and show only & vers alight cloudisess externally.
The nreas &, 4" nzd e, ¢ are more linsited and much less obrious, and the
same is the case with the arca o, on the cnter side of the corna of the
processus tuneaius,

Fig. 1.—Seation of medulls higher up through the middle of olivary
hodies.  The areas o, @' bhave disappraned with the posterior medisn
columns; the aren of has nlso dissppeared; whilst the areas & ¥, now
oeeupying the restiform bodies, bave becomse rather lateral thas posterior;
thoy are much fainter and more dilfuse. The areas o &, in the anterior
borders of the restiform bodies, have akso nearly dissppeared.

' Bach of the sections through the medulla oblongaia amd the spinal
oord {8 reprosented twice its satuml size.
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Praze X.

Fig. 7.—3eetion through upper part of eervical enlargement, showing
large obligue raptare through the groy matter and & part of the right asterior
column, wilh & costraction and wast of symmetry in this portion of ihe
cord, The anberior columes on each side, more especially beft, have under.
gone degeseration, snid other parts of the cond present granulation-corpus-
eles either in groups or sparsely acattersd. The grey matter on left side is
unaffected,

Fig. 5.—Section §* below hat. Want of symmelry on right side siill
sppaseat, thongh less marked, A smallor repiure havisg n different dirce-
tion scen im this section, which s continuous externally with a Bhrous o
trix extending forwards and outwards to sarface.  Well marked degener.
tiem in grey mailer immediately behind rupture. With the exceptioa of
anferior oolumes olher paria of section are freer from degenoratics thin
last.

Fig. 9.—Section {7 below last, Symmetry almost perfect ; no rupture.
Targe squere pated of discased tissue in groy mabter of right side. Con.
siderahle degeneration of Ghres anound grey matier cm this side.

Fig. 10.—Seetion " below last. Showing a large irmegular rupture ex.
tending through the whole leegih of the groy matter of the right side and
mech degeneration of tissue sround it On the left side also there is an
inerease in the namber of pranslation-corpuscies and a very slight soluticn
af continuily in the grey matler.

Fig. 11.—S8ection }* below last. Grey matter of right side now entire
and pretty bealthy, Much less degeneration of white columns also ca thi
sido, and (beaving ont of consideration femer parts of anterior columns whick
are much the same ns in last secticms) what there is oceupies principally
& definite part of the lieral eolumn. Two very slight ruptures in grey
matfer an left side, smd a very slight amount of degenertion nlso in pos-
terior part of beft latesal colomn.

Fig. 12.—Bection just below eeevical enlarpement, §" below last.  Show.
ing alteration of shape of arcas of degenemtion in anborior column, a well.
marked area in the posterior part of right Isteral colume, and n moeh fainier
ane on the lefl side. No lesions of grey matter, and other pertioms of
section healthy, with the excopiion of a very slight amount of degeneration
in he anterior part of right luberal eolumm.

Fig, 13, —Soction through mid-dorsal portion of cord, shawing stil
farther alteratinn in sbape of anterior areas of degenemiion, with evidest
approximation of the right peaterior area to the periphery of the cord, X

Fig. Th—Beetion through the lower dorsal pertion of cord, 17 abdve Lhe
lumbar enlargement, showing anoiber alieration of the shape of asiericr
arcas.  Posterior areas o sach side now extending to sarface of cord.
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Figs. 15, 16, 17.—Seetions through the wpper part of the lumbar e,
Jargement, 4 below this last, and through the bower third of the Jumbar
enlargement, or 17 from the eommenpement of the flwe ferminaly. Thae
show the geadual way in which the areas of degeneration terminate, ind
therefore the positioms occupbed by the langest of the degenerated fib

Fig. 15.—The appearance presented by o seetion throagh 2 healthy pori
of oee of the anteriar eolumms of the cord, shawing the sections of difess
slzed merve-fibres with intervening partitions of delicate fibrous tissue
Magmified 160 dinmekers. R

Fig. 10.—The appearance of a section through a diseased portion of
of the diseased antericr columns, The right half of the Ggure gives
appearance of & thin seetion when mounited in glyoerine, showing ihe ab
danee of large granulation.corpascles separated from ooe amother by
nuebeated conmective tissue, whilst the left half shows the appesrance of o
similar section after immersion in tarpeatine and Canada balam, when (4
granalation-sorpascles bave been dissclved eut and ihe Sbrows alveoli i
which they were situated are more plainky displayed. Here and the o
in each Balf the seetioss of analiered nerve-flbres are seen, and in the
whale figure ibe soetions of theee blood-vessels are shows, whose walls are
considerably (hickened. Mngmified 150 dinmeters.

Fig. 20.—Highly magnified representation of the different kinds of oo
ments met with in the secondarily degenerated columns, & they agpesr
nfter tinting with carmine :—, &, o, grasmiation-corpuscles of difforent sizes,
ench having in its interior o well-marked nacleus; &, 8, 5, frop spberical o=
evoldal Buelei, such as exist in the greatest abundance, and of all slzes;
e, e &, Kmaahadiells. of variois Ahapes K sires, whish Becams miach more
fuintly finfed with carmine than the preeeding nuclel; o shows the apps.
rent comnection between tbese two kinds of clements such as may be seen
oeeaslonally; ¢, ome of the largest and most extreme forms of these cells,
clesely resembling a merve-cell ; o, ome of atrophied nerve-fibres eonsisting
only of the axis cylinder and the delicate sheath of Schwann, which is closely
wrapped round it; o ome of bealthy nerve-fbres from midsé of diseased
tmct.  Magnified 400 diameters,

Fig. 21.—Appearanes pressntod by onc of the vessels just outside the
Jarge sres of degeneration in the grey matter represented in Fig. 5. It is
rather the sheath of the vessel which is seen leaded with amorphoss blood
pigment of a dark yellowish olive eclour and marking the site of a provioss
effusion of hlood.
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Tue observations which constitute the basis of thi
are submitted to the Royal Medical and Chirurgies
in the hope that they will not be regarded s uninte
unworthy of acceptance.  In prosecuting any inguiry
s this, it is of the highest importance that the first obser.
vations should be conducted on a part which is endowed
with the greatest amount of tactile sensibility,
nowens, to be noted being subjective, the great difficulty
to be surmounted is the acquisition of a standard by
which they may be measured. This standard must be en-
trusted to the memory ; it must be definite and il ;
and s mo part of the body conveys to the intelligence more
precise impressions than does the hand, so there is no part
with which tactile impressions made elsewhere can be so
resdily compared,

The succeeding observations are limited to my own
person and to my right hand, henee the numbers given apply
salely to myself; probably other persons whose hand is of
the same size would furnish similar results, but different
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numbers would be anticipated with hands of a different size,
and henee in female elildeen afid large persons. 1 am
disposed rather to agree with Valentin, that the alnc:ln:c
values may differ in different persons, and that a delicate
skin and an active mind may modify the absolute results of
any cxperiments, than with Brown-Séquard, who appears
to hold the opposite view. In all pcmm,_hmmroir,_ we
may expect that the distribution of the tactile semsibility
will pretty well eoineide. a

The method employed in my experments was that many
years sgo suggested by Weber, aud since oomlmo\nly em-
ployed in medical practice for purposes of dingnosis. T used
the ordinary compasses, tipped with cork points; T tried
other materials, but fell back upon the cork, as, after all,
affording the purest kind of tactile impression ;.I-.amel points,
unless used very lightly, give more or less the impression of
1 prick, and are decidedly unpleasaut, when employed upon
thin-skinmed parts of the body ; cork may be cut with a
sharp knife to a very fine point ; the only abjection to its use is
the necessity for an oceasional rengwal of the points. The:
picees of cork should be cut inte such o shape that, when
the compasses are elosed, the adjoining plane surfaces shall
lie together without interval, and the points lie at the same
level.

The ecale adopted for measrement has been the
English inch divided into tenths; I used this in pre
ference to the measurement by lines, chicfly ].l-l:l:nu.‘ile it is
that which is, for most other purposes, in use in this
country, and is supplied in every case of mathematicsl
instruments.

The plan T adopted to represent “M.‘L spots of the nu]d'nr-u
cxperimentesd upon was to mark the intended spots with a
eross, snd having done this T had photographs taken, so ws
to represant preciscly the Jocality of each obscrration. "::,
these I am indebted to the kind and ready assistance cf
my friend, Dr. Matthews., On these photographs T conld
then mark the results of the observations. .

Tt is well known that the numbers obtainable by W eher's
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method differ according to the direction in which the points
are placed.  When they are placed in the loug axis of the
part to be examined (I am speaking now of the extremities),
the numbers are higher, the measurements greater, than
when placed transversely. To represent acenrately, there-
fore, in numbers the sensitivencss of o part, both these
measurements must be incloded ; T therefore measured in
both directions, and have assumed fheir s fo be the abso-
Iute sensitiveness of each spoi.  On surfaces much eurved,
if the points included auy considerable ave, I have dipped
the points in ink, and reapplying them to the surface, have
mensured with tape between the dots produced, and as-
samed this measurement ns the correct ene.  In the Ap.
pendix the measurements are given both as furnished by the
compasses and also I,|_5- the tape, where this was mnluiu.\-mi,
The mode in which the experiment is performed is also
of some consequence.  In experimenting on any spot, the
compasses shoulil he opened at first to o distance fess than
what is presumed will be necessary, and should be gradually
apened wider and wider until the proper width is attained,
ihat is until the two points are not only unmistakeably felt as
distinct impressions, but until the consciousness assures
us that there is a distingd inderval delween fhem, I is
casior to discover the lowest measurement which  will
give this result by proceeding as I advise than by opening
the compasses first to a greater width than is necessary and
gradually lessening it. 'The idea of an interval ence had
ak any spot is apt to be retained in the memory, and to vitiste
the sensation imparted as the width is reduced. Another
precantion 1 must give, and this arises from & somewhat
similar canse. It is to use our experience in guessing the
probable width which will be requisite so as to commence at
each spot only a little below it. 1f we commence with too
small a width, the touches on the same point will necessarily
be more numerous before the proper measurement can be
obtained, the attention becomes wearied, and the tactility
of the part by repeated tonches becomes absolutely lowered.
The quicker the measurement can be obtained consistently
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with #ll due care, the more acenrate it is therefore Kkely to
be. 1 will, after these preliminary remarks, proceed to
detail the obserrations [ have made. T will merely add
that T have sinee tested their accurncy by repeating them,
and that T am not aware of any equally precise or extended
observations being in existence. The number of separate
spots upon the hand, the tactile sensibility of which bas
been examined, is 142, On each spot two obaervations have
been made, gue in each divection, making thus 284 obser.
vations, each of which hios been repeated several times for
vorification, The mean sensibility of the enlive hand, as thus
ascertained, is 1384 in,  The Jowes! sensibility ab any spot
wras found on the dorswm, at a spot corresponding with the
base of the fifth metacarpal bone; it s represented by
50 inches. The highest or most acule sensibility was found
at the top of the index finger, viz,, 85 in. The range, there-
fore, is very extensive.

1t is for me now to show how this varying sensibility is
distributed.

Haxnp as A WHOLE,

The sensibility of the surfaces, palmar and dorsal, and
of the edges and distal extremity of the hand, have first to
be examined.

Palmar surface,~1st. Including the thumb, the fingers
Iying in apposition, and the thumb laid at the side of the hand.
——The number of spots examined on the palmar surface thus
constituted (excluding the tips of the thumb and fingers)
was 40, The mean sensibility may be represented by 1222
in, The lowest sensibility was 290 in,, and was seated
a spot corresponding to the base of the first and second
metacarpal bones, The masf acufe sensibility, *55, was found
at the middle of the last phalanx of the index finger.

oyd.— But the palmar surface may be considercd er-
cluding the thumb, The mumber of spots esamined thus
was 34 The mean sensibility was 14215 in,
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Darsal surface~—1st. The number of spots examined, in-
cluding the thumb, was 40. The mean sensibility may be
Npmnt{_‘d by 1975 in, The fowest sensibility, 50 in., was
seated opposite the base of the filth metacarpal bone.  The
highest, *T25 in., was found to correspond with the middle
of the last P'h:.lum: of both the index and little fingers.

2nd. Exeluding the thumb, the number of spots ex-
amined was 34 The mean sensibility was 2016 in.

ftndial border—1st. With the thumb in apposition with
the horder of hand.—The wumber of spots examined (ex-
duding tip of thumb) was 11, The sean scusibility was
1104 in.

2nd. With the thumb placed in apposition with the palm,
and its tip directed towards the middle finger : the border
ia then formed by the interval between the first and second
metacarpal bones and the border of the index finger.  “The
unumber of spots examined was 10.  The mean sensibility
was 1447,

Uluar  Border.—The number of spots examined was 9.
The mean seasibility was 1-216 in.

Distal exiremify,~This is constituted by the tips of the
foue fingers.  The mean sensibility of these is b in,

Comparison of sensibility of the surfaces and borders gene-
rally—Ilst. Including the thumb.—The order is, J
extremity, madial border, ulnar border, palmar su
dorsal surfage.

‘The diits] extrembty excoeds the radial border by 1]15%, or it nearly thre
1 sensitive,

The radial horder exceeds the ulsar border hy ever fyth

The ulnar border exeeads the julmir susfece by quite o trife; they muy prac-
tically be regarded a3 Sdeatieal.

The palmar surface exceeds tbe dorsl surface by over Jtha,

2nd. Excluding the thumb.—The order is, distal ex-
tremity, palmne surface, ulnar border, radial border, dorsal
suriace.
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The distal extremity is about three times as sesitive a3 thic palmar serfice 34
ulsar border.

The palmar serface and ulnar bender exoced the radial border by under jth,

The sadial border exeeeds the dossal surface by over jibs

COMPARISON OF PROXIMAL AND DISTAL FORTIONS OF HAKD,
—Weber not only pointed out that the palmar surface of the
hand exceeded the dorsal in seosibility, bt that the sensilility
inoreased as the distal extremity of the hand was approached.
He determined this by the apparent inerease in the distanee
between the points of the compasses when these were fixed,
but applied successively to parts nearer and nearer to the
extremity of the hand.  “ In manu autem,” he says, “ hoe
annotandum est, tactum in volari superficie subtiliorem esse
quam in dorsali, simul autem ¢o anctiorem deprehendi, quo
propier locus in mann apicibus digitorum eat.”  ( Annota.
tiones Anatom, et Physiol ,’ prol. viii.)

An seeurate apprecintion of this fact may be obtained
from the observations I have tabulated, in varions ways,
1st. We may compare the metacarpal with the digital
portions of the hand generally, and those of the palmar
and dorsnl surfaces in particular, as well as the metacarpal
and digital portions of the borders,  2nd. We may examine
anatomically corresponding spots which lie in one ling acros
the hand with those which lie in other lines nearer to the
apex, both as they form zones on the surfaces and olges
and lines on the palmar and dorsal surfeces in particular.
Brd. We may trace the same law as pertaining to zones at
corresponding anntomical parts in the fingers. This last
mode I shall defer until T treat of the fingers specially.

1. Comparison of metacarpal and digital portions of hand
generally —The anatomieal peculiarities of the thumhb, which
consists of three in place of four bones, and is 9o situated
and arranged as to form, as it were, an opposable hand,
render it convenient to exclude this organ from the present
comparison, as well as from most of those which sueceed,
It will be more convenient to consider it scparately,

Metacargal portion of hand, generally, mesn of 24 apats, 238 in.
Lilgitad n o Mo 045
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The digital portion of the hand gencrally (excluding the
{humb) excecds the metacarpal in sensibility, being, in fact,

about one and & half time more sensitive.

Comparison af the metacerpo-palnar awd digito-palmar
regions (exchusive of tips of fingers).—
Metscarpo-palmar regios, sean of 10 spats, 1-350 in,
Digiso-palmes = w B, 9o
The digito-palmar region, then, exceeds the metacarpo- pilmar
in sensibility by nearly four fifths,

Comparison of the metacarpo-dovsnl and  digito-dorsal
regions.—
Mt doral region, meas of 10 spots, 3770 ls.
T T
The digito-dorsal region, then, is sbout three times
more sensitive than the wmetacarpo-dorsal.  The greatest
differenice, then, between the metacarpal snd digital regions
exists on the dorsal surface of the hand.

Comparison of the melacarpo-palnar and mefacarpo-dorsal
regions, and of the digito-palmar and digito-doranl, respec-
fively.—The above numbers cnable us to effect this. In the
metacarpal portion of the hand the palmar surface is more
than twiee as sensitive as the dorsal.  In the digital portion
the palmar exceeds the dorsal in scnsibility to much less
extent, ¥iz., by aboot one third. The principal difference,
then, between the paltar and dorsal surfaces is found in
the metacarpal part of the hand.

Comparison of the melacarpal and digital poriions of the
radial border of hond.—For the purposes of this comparison
we may eonsider the metacarpal border as formed by the in-
terval between the metacarpal bone of the thumb and that
of the index finger.

Metacarpal peation of barder, mean of 4 spots, 241 I
Digal | | R g
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Or the digital portion of the border is three times more
sensitive than the metacarpal.

Comparison of the melacarpal and digital poriions of ihe
winar border of kand.—
Metacarpal portlon of border, mean of 3 spols, 14333 in.
Digital " w6 008
Or the digital portion of this border is twice as sensitive
as the metacarpal,

Comparison of the metucarpal barders and digital borders
of hand respectively—The sbove numbers enable us 1o
effect this, In the position of the thumb here assnmed, the
metacarpo-ulnar border exeecds the metacarpo-radial by
about one third. The digito.radial border (radial border of
index} exceeds in sensibility the digito-ulnar (alnar border
of little finger) by about one cighth,

If we take the other view of the radial border of the
hand, as constituted by the radial side of the thumb, and
regard parts lying between the same parallzls in place of
parts corresponding anatomically, we may compare the
proximal portions of the two edges thus :

Proxisal part of radial border of hand, mean of & wpots, 11055 in,
i w o H 1A

Metacarpal portion of ulsar :

Thus viewed, the radial border will, in this proximal part,
exceed the ulnar in sensibility by about one sixth.

Comparison of the metacarpal borders with the metacorpal
surfuces (dorsal and palmir),—

Radial metacarpal border (including border of thumb), mean of & spats,
1585 in,

Mictararpo-paimar surfiee (ineludisg that of thusb and (& palmar surface 1o
phalangesl jaiet), mess of 14 spots, 1590 in.

In this view the radial border of the prosimal portion of
the hand and the palmar surfuce of the same are of about
equal mean sensibility,

On the other view, where the metacarpo-rudial border is
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forened by the interval between the first or second metacar-
P’l bones, the metacarpo-palmar surface exeeeds it in scn-
sibility by ahove one thied.
Radisl metacarpal border (incinding bonder of thumb), mean of 5 spois,
u.’.ﬁ;‘.ﬂmﬂ surfuen (including that of thamb to 15t phalangeal joint),
wean of 18 spots, Y081 in,

In thiz view the radial border of the proximal portion of
the hand hox almost twice the mean sensibility of the meta-
earpo-dossal surfice.

In the other view the radinl border exceeds the meta.
earpo-dorsal surfuce by about three fifths.,

The metacarpo-ulnar border is less in mean sensibility than
the metacarpo-palmar surfuce (as partly formed by thumb),
the latter exceeding it by about one seventh, The same is
the case where the thumb is excloded from caleulation, but
the difference is very much less, the palmar surface exceeding
it by only & small fraction (about one twenty-first).

The metacarpo-ulnar border exceeds the metacarpo-dorsal
sarfsce (as partly formed by thumb) by nearly three fourths.
The same is the case where the thomb is excluded from cal-
culation, but the difference is greater, the metacarpo-ulnar
border being more than twice as sensitive as the metacarpo-
dorsal surface.

Comparizon of the digital borders with the digital surfoces
[ paimar and dorsal).—The digito.radial border exeeeds in
semsibility the digito-palmar sorfuce by nearly one fourth.
It exeeeds the digito-dorsal surface by three fifths,

The digito-ulnar border exeeeds the digito-palmar surfice
by rather more than one cleventh, It exceeds the digito.
dorsal surface by about three sevenths.

1. We may now proceed astep further, and see how the
sensibility of the hand, as a whole, increases from the base
to the distal extremity, In this inquiry we will exclude




10 TACTILE SEXSIBILITY OF THE HAND.

the thumb, which may be mode the subject of o separate

cxamination.

Sensibility of zones formed by corvesponding enalomical porks
on both surfaces and borders of kand from base fo distal
exdremily.

Exess oves

Ko, Previe 1se

. At hase of esebacarpes Ly

2. At maddle of melacarpus B o rl awer ih.

3. An heads of metacarpus P over ik,

4. At clefis of fingers

5. Between lii wed Bsi

B, At flest ph jeints

7. At muiddle of

B, At Znd phalangeal joints . E

9. At middbe of last phalanges ik,
Tips of fingers : about jrds.

In even n superficial glance at this table, it will appesr
that while there is an uninterrapted increase of sensibility
in the hand from the base to the tip, there are two re.

markable parts at which it increases more rapidly th
others, The necessity of imparting n high sensibi

the fingers leads to a rapid increase as they are approached,
and this incresse is most observable immediately the
heads of the metacarpal bomes are passed.  The rapid
increase of sensibility at this spot was not unnoticed by
Weher, olthough he applied a rough test to it, axd
applied it only to the palmar surface. It is at the
heads of the metacarpal hones that the fingers anatomi.
cally commence. We need, therefore, not to be as
tonished at this rapid increase of sensibility prior to the at.
tainment of the cleft of the fingers, The next part, and
that at which the most rapid incrense in sensibility of all
takes place, is in the distal half of the last phalanges.  From
the cleft of the fingers to this latter part the rate of incresse
in senzibility is tolerably regular, being only slightly greater
than elsewhere ns the sceond phalangeal joiut is approached.
Nature here appears to have studied to avoid any great in-
erease on approaching parts of the hand exposed, when the
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fiat is closed, to collisions, vix., the heads of the metacarpal
pones and the first phalangeal joints. We shall see that
this is so when we compare trunsverse lines on the dorsal
surface,

Rensibility of fransverse lines formed by analogows ana-
tomical paris on the paimar surface—These lines, as those to
be presently congidered on the dersal surface, form part of
the zones just considered.

-
peesian Lut.

-
]
i
A

Line:

1. At base of metacarpus

2, At middle of seiacarpus

3. At beads of metacarpus .

4. In crease opposite chefts of fsgers

5 Beiwoen bast and Ist phalangeal fefnls

%. In ereass opponite 1sk phalangeal joiat

7. At middle of J=d phalanges . i

& I= erease oppesits e phalsngeal points

9, Middie of last phalanges 2 i
Tips of Ezgers . .

PR SR |

The base of the hand on the palmar surface commences
with a comparatively high sensibility, so that in onder to
attain the maximum at the tip the rate of increase need
not be considerable,  On this suwrface it is seen, as with the
sones we have just considered, that there is a remarkable
increase in the rate of augmentation immediately on passing
the heads of the metacarpal bones, followed by as remarkable
adecrease, The rate increases again, however, as soon as
ikie parts of the fingers are approached, the palmar surface
of which is most employed for palpation, viz., after passing
the middle of the second row of pl ires, and especially
oa approaching the highly senticnt tips of the fingers.

Benzibility of transverse lives formed by anelogous ana-
fomical parts on the dorsal surface.—The spots examined in
these lines correspond to those on the palmar surface, and
euter into the formation of the zones above considered,




12 TACTILE SEXSIBILITY OF TIE HAND,

e Number o
- 2. A

1. At base of msetntarpm - ma‘ i
2. At middle of metacarpui = .3 uniler |1k,
3 At beads of metacarpus - -4 abaus fihs,
4. Opposite clefts of fingers . A . aboss
5. Between lnd and 1si phatangeal joints . 4 .. orer ih,
6. At Bt phalangeal joints . wdl 3 ahout zth,
7. At middle of 2n ngid . =4 albaut Jil
4 abouk fiks,
1 over ik,

BoAr phalangeal ) - -
9. At middle of last phalanges . i

We meet here again with the rapid inerease i sensibility
after passing the heads of the metscarpal bones, and again
on approaching the second phalangeal joints, immediately
after passing which, on approsching the nail, the rate of in.
crease drops,

Comparison of corresponding lines on palwar and dores]
surfuces, and of rate of increase of sensibility on these surfoces,
—The difference in scnsibility of the two surfaces at various
distances from the base of the hand may be thus stated :

Lire
1. At buse of metsearpus, palmar surface exceeds dorsal

in senashiliny by E . shout B time.
2. At middle of metacarpus, ditle by ik .
3. Opposite heads of metaearpus, ditto by aboot jrhe.
4. AL clefis of Bugers, ditio by 3 about fihs. .
. Brtween laad and 1st phalasgesl joints, dittio hy C whomt ol .
B At Bt phalangeal joints, ditio by . . & liatls over fih

I of 2nd phalanges, dittes by :
phalangeal Jobsis, ditso by 3
le of laat phalanges, ditto by i

b
under jih, o

From this it appears that the difference in sensibility, con-
sidernble at the base, where a high sensibility on the dorsum
would be inconvenient, gradually lessens as the apex of the
hand is approached, where it is important that the dorsun
should be little less sensitive than the palmar surface.  And
in order to attain this similarity, when at the base the sen-
sibility of the palmar and dorsal surfaces is so dissimilar, it is
necessary that the rate of increase, band after band, along
the dorsum shall be more rapid on the dorsom than on the
palmar surfuce, which originally starts with s more acute
sensitivencss, The différence in rate is most remarkahle in

the proximal bands, and againin the band from the middle of
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second phalanges to the second phalangeal joints. In the
(lird band, commencing at the heads of the metacarpal bones,
the difference is especially worthy te be observed. On
passing the seeond phalangeal joints the rate of increase is
highest on the palmar surface, to provide for the high
sensitiveness of the tips.

CoMPARISON OF LATERAL HALVES ©OF THE HAND—We
hiave already seen that the radial border of the hand (as partly
formed by the radial side of the thumb) exceeds the ulnar
border in sensibility, but that the ulnar border is the more
sensitive when the radial border is considered to be con-
stituted by the interval between the first and second meta-
carpal bones. We shall now sec that a similar arrange-
ment prevails if we compare, not the borders only, but the
borders and adjoining surfaces together.

Comparisen of lateral halves generally, incliuding thamb
anid palutar and dorsal surfaces of fingers oniy.—The division
is assumed to be formed by a ling drawn down between the
thind and fourth metacarpal bones.

Radial half of the hend, mean sensihility of 59 spots, 14424,
[lnar " i 43, L
The difference, indeed, is very trifling, but what there is

is in favour of the radial side.

Comparison of leleral helves generally, evcluding thumb,
but incleding paimar and dovsal surfaces of fingers only.—

Radial hadf of the band, mean sensibility of 44 spots, 1410,
Ulnar 43 1447

Iegarded in this way, the difference is again very trifling,
but rather greater than when the thumb s ineluded in the
calenlation.

L. We may now proceed to examine the lateral bhalves of
the palmar and dorsal surface respectively.
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Comparisen of the laferal halves on the paliwar sirfoce,
excluding tips of fingers.—
1st, Including thumb.—
Radiopalssar half of hand, mean of 21 spets, 11139,
Ulao-= ,, w 1B 10
Thus regarded, the sensibility of the radial half of the
palmar surface exceeds that of the ulnar half, but only by
a trifle (about one eightecnth).
2ud, Excluding thumb. —

Radio-palmar half of hand, mean off 16 spoty, 1-146.
Uing= R PR T R T

Regarded thus, too, the difercuce 35 still less, but what
there is is in favour of the radial side.

Comparison of the laferal halver on the dorsal surface —
1st. Including thumb.—
Radigedorial half of band, stan of 20 apols, 1880,
Ulag " o | DHE,
Here, again, the predominance of sensibility is (but still
to a very trifling extent) in favour of the radial side.
2yd. Excluding thumb.—
Tadio.dorsal balf of hand, meas of 16 spois, 1779,
LW EES " " 16, 1043
Regarded thus, a similar relation exists, but (otherwis:
to the palmar surface) the difference iz greater than whn
the thumb is admitted into the ealeulation ; it amounts to
somewhat over one eleventh.
The palmar and dorsal surfuces may be compared on the
radial and ulnar sides respectively.

Comparison of the radiv-palmor and radic-dorsal regions,—
1st, Including the thumb.—The radio-palmar execeds the
radio-dorsal surface by something over three fifths,

2nd. Excluding the thumb,—It exceeds it by aboat four
sevenths, rather less than the general average of excess of
the whole palmar over the whole dorsal region (two thinds),
excloding the thumb.
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Cumparison of the wlno-palmar and wino-dersal regions.—
The palmar surface execeds the dorsal here by elose upon
the average of the whole surfaces, viz., three fifths.

Comparisan of lnteral halves in the prozimal (metacarpal)
yegion.——
1st. Including the thumb.—
Metacarpo-radial region, mean of 256 apots, 007,
![:nmrp-c::lmr - w11 . F5IH.

In the proximal region, then, including the thumb in the
calonlation, the sensibility being still in favour of the radial
half, the excess of that hall amounts to nearly one fourth.

ond. Excluding thumb.—

Metpcarpo.radial region, mesn of 12 spats, 1050,
Metacarpo-ulnar " 11 . 2318

Regarded in this way (taking the interval at first and
second metacarpal bones as forming part of radial border),
the ulnar half of metacarpal region is more sensitive than
the radigl, the excess amounting to somewhat over one
fifth.

Comparison of lateral halves in the digital region.—This
only includes the consideration of the digital borders of the
band and the palmar and dorsal surfaces of the fingers,

Tl bt

There is here, also, a difference in favour of the radial
side, which is in excess of the ulnar in sensibility, but only
to a trifling extent.

Whether, then, the thumb be included or exciuded, the
greatest difference between the sides, when the fingers arein
spposition, is found in #he metacarpal region.

Let us now inguive how the relations of the lateral halves
of the hand stand in the proximal and distal parts of the
palmar and dorsal surfaces respectively.
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Compurison of the lateral hofees of the metacarpal regios
on the palmar surface—
1st. Including the thamb.—
Radin-met -pal i, f B apots, 14481,
Lot mei ll.'ll'pﬂ“pl mer region, mu:n 2 " ot
In this comparison it appears that the radial portion of
the palm of the hand, when the palmar surface of the thumb
as far as the phalangeal joint is taken into the ealculation,
exceeds the ulnar by above one seventh,
2nd. Excluding thumb,—
Radio-metacargo. palmar region, mean of 4 spots, 17750,
Ulno- " w Ao 1TO
In this view it appears that the part of the palm to the
rear of the index and middle fingers is to & very trifling
extent less sensitive than that in the rear of the littls and
ring fingers.

Comparison of the laferal kalves of the melacarpal regio
on the dorsel surface—
lst. Imeluding thomb.—
m.lm-m.tum-pmdnml megion, meam of 12 spots, 2679,
T
The radio-metacarpal region on the dorsam of the hand then
exceeds the ulno-metacarpal region by about one half, the
difference between the sides of the hand when the thamb &
included heing thus very strongly marked, much more marked
on the tlvrsnl than on the palmar region,
2nd. Excluding thumb—

hdmnnthﬂlpulﬂul regien, mean of I :pnu, S-Slu
Ulng B,

In this view the difference is much less marked, the pre.
dominanes of the radial side being only somewhat over
one seventh.

Comparisan of the redio-metacarpe-palmar with the radio-
melacarpo-dorsal surfece,—1st. Tncluding thumb, —COn this
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side of the hand, in the metacarpal region, the palmar exceeds
tha dorsal surface in sensibility by about four fifths,

2nd, Exeluding thumb.—Thus considered, the palmar is
aluoat twice ns sensitive as the dorsal.

Comparisan of the wino-melacarpo-palmar ioith the wino-
metacarpo-dorsal surface—On this side of the hand the
metscarpo-palmar surfece is abont two and o quarter times
s sensitive &4 the dorsal. The differcnce, then, of the
palniar and dorsal surfaces in the proximal part of the hand,
is moet marked upoun the ulnar side.

Camparizan of the Inferal halves of the palmar surface in
the distel (digital) pari of hand—

Eadinudigiton pu'llnu surface (index and middle fingers), mean of 12 spots, 915,
LTS {ring amd litie dngers) P! | Ei o0,

The palmar surfaces of the index and middle fingers to-
gether thus excecd those of the little and ring fingers together
by one tenth.  So that, whereas in the metacarpo-palmar
region of the band (exclusive of the thumb), the sensibility
preponderates, if at all, to the uloar side, in the digito-
palimar region it preponderates on the radial.

Comparizon of the lateral holves of the dorsal surface in
the distal (digital) part of the hand.—
“-'d”-a-w'v-dm:'l sarface (index and midile fingers), mean of 12 spats, 1°206.
[ {ring and linle degers) 12, I
On the dorsal surface of the fingers the difference in mean
sensibility between the two radial and the two wlnar fingers
i Jess than on the palmar surface,

Comparieon. of the radio-digite-palmar with the vadio.
digito-dorsal swrfivee,—The palmar surface of the two radial
Engers together exceeds in sensibility that of the dorsal by
out thind, a very much smaller difference than is found in
the surfaces i the radio-metacarpal region,
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Comparison af the who-digito-palmar with the wino-diyio.
dorsal surfuce—The palmar surface of the two radial finger:
together exceeds in sensibility that of the dorsal by s
what over one fourth, so that while the difference of
surface in sensitiveness is vastly less than in the metac
portion of the hand on the same side, it is also less thay
exists in the.digital region of the radial side.

II. We may now examine more minutely how the laters]
halves of the hand differ in sensibility as we procecd from
buse to apex; we can see, ot the same time, the rate of
inerease of sensibility on the two sides. 1 again omit ike
thumb from calculation.

Comparison of lnferal hafees of zomes formed by correspond.
ing anatomical parts on both surfoces and bordevs of
hand, from base fo distal extremily,—

|_ewao seows |
iE

Birise Sane.

be oof Sned h-IIr\,wl
Ho T -
.em,-,_mm 1

From this table it appears—1. As respects the differcee
in sensibility of the two sides of the hand in the sev
zones, that at the base of the metaenrpus the excess is, o
the whole, in favour of the uloar side, but that this differcnce
disappears on procecding further along the metacarpus, «
at the level of the heads of the metacarpal bones the dif-
ference is in favour of the radial side, and remsins =
thronghout the remaining distal part of the hand. From
this point, however, to t]nc first phalangeal juints the dif.
ference becomes gradually less marked, but after this is
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nereased, lessening apain, however, from the
second phalanges towands the apex of the hand.

2 As respects the rate of inerease of sensibility on the
two sides, on proceeding towards the apex of the hand it
appears that, on the whole, as the wlnar side commences
with & higher sensitivencss than the radial, so that sensi-
tility inereases towands the apex at o less rapid rate,

Comparizon of lnferal halves of trausverse lines formed by
analogous anatomicel parts on the palmar surface.

Rapaal L] ULNik SibE. Difference, evcina of.

Tal

Bt Tacrosse,
| L

Hiwd:
-\d.nf!
e Lul.lnllu(;l,_.
!

1. Thus, on the whele, the relative distribution of the
sensibility on the two sides corresponds with what we found
when the Interal halves of the sone were compared, but at
most parts the difference between the sides is more marked.

2. The greatest differcnce in the rate of increase of sensi.

on tracing it from base to apex, is seen in the sone
which commences in the middle of the metacarpus and at
first. phalugeal joints. There is greater uniformity after
these joimts are passed.
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Comparison of laleral halves of transverse lines Jormed by
analogons analomical parls o the dersal surface.

Tilerrace, eaomm of

Wamial SIDE.

Aboat, ks,
Aboat §1h.
Alaan. Jub.
Vder Jib
Fowy iriding
Wery
Atk frd
‘,'.WI Ureder fih.

1. On this surface it is to be ohserved, then, that where
» difference hetween the two sides does exist, it is in fvour
of the rudial side, but that after passing the elefts of the
fingers there comes to be a very trifling difference observalle,
and on passing the middle of the sccond row of phalanges
none at all, and this in a part of the digital region where o
the palmar surface the difference is the most annrkeg.

2. As vegands the rate of increase on the two sides, bt
little difforence is, on the whole, observahle.

Comparison of the scnsibility of the polnar and dorsal sur-
Suces, on the rodial and winar halves respeclively, in ik

several (ronsverse lines.

RapiaL S10E.

Lipe 2 B
. Talmar surface is twice as senidln
1. Base of medacarpos s :
Palmar serfiee iz mearly fwice &
semitive a3 dorsal.

it . . Titte. 3
I E&‘l’ﬁ'gﬁ;s:u a . Palmar surface enceeds dorad by

5. Between last and D5t phalangeal joints
6, 1st phalangeal joints =
Bl Ditto over Jth
#. Zud phalasgeal joints - i i
9. Middie of kst phalasges . Ditie fih,

2, Middle of ditta -
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Urxam Sine.

ma

. Base of methcarpes « Palmar surfsce I8 nearly thrice as
wemadtive as dosal,

2. Middle of dista . . Palmar ssrface is more than twice
as semaitive as dorsal.

3. Meads of dista - Palmar sesfice b nearly twice s

d. Clefts of fingers v eaceeds dorsal by

o
5. Betwees liat and 1st phalangeal joints . Ditto wver foh.
. 19 phalangeal joints - = Diteo over fik

7. Middle of 2ad phalinges . « - Ibitte under jeh.

6, 2od phalanpeal jsiats . . ar and dursal surfaces mearly

Tee,
&, Addle of lisg phalanges . « Palmar surface exceeds demsal by

Sith.

Thus it appears that, until the clefta of the fingers are
passed, the difference between the dorsal and palmar surfaces
is much more marked on the nlnar than on the radial side,
but that bevond this line the difference is less marked than
on the radial side.

CoMPARISON OF THE CENTEAL WITH THE LATERAL PARTS
OF THE HAND ON THE PALMAR AND DORSAL SURFAC
Generally this comparison may be thus stated (excluding

thumb) :
Tl wile,

ena of =
Palssr surfuse 9 spats, 1177 ... 2 .. 9 spots; 1E80
Trorual diteas « 94 IBEE .. 16 3 i 2

In this comparison, in the digital region the radial side
is assumed to be formed by the surface of the index finger,
the central by the middle and ring fingers, and the ulnar by
the little finger. Thus compared, it appears that the sen-
sibility on the palmnr surface generally may be said to shade
off from the radial to the ulnar side, the central part being
intermediate in sensibility, On the dorsal surface the same
is abserved.

Comparison af the central and lafeval parls in the meta.
carpal region on the palmar and dovsal surfaces,—
il s, Certre, m

mran ican o et i
Metsarpo-pabinar surface . 3 spots, IR0 ... 4 spass, 1725 ... 3 spots, 1733
Meigcarpo-dorsal dittie . 3, 3500 .. 4 , 40ER .3,  3DOD
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Thus it appears that—1. On the palmar surface (exclul.
ing the thumb) the highest sensibility im the metwcarpl
region is in the centre, and that proceeding from this
towards the border the sensibility beeomes lowered, hn:
more s0 towards the radisl then towards the aluar side,
which last differs, in fact, very little from the centre iy
sensibility.

2. On the dorsal aspect the converse is observed ;
centre is here the least seusitive part, and the sen
increnscs towards the borders, and more markedly towasds
the radial than towards the ulnar border.

8. As a result of all this, it farther follows that the dit
ference in sensibility of the palemar and dorsal surface in t
region is grestest in the central part and least in the radial;
thus—

The palmar surface exceeds the dorsal in the radial P-'" by |,lI
Ir

" - central
" - w b

Comparison of the ceatral aund lateral purts in the digitsl
region ou the palmar and dorsal surfaces,—
el Cenre, Ut i,

tmcua of
Digilopalmar surface . -p-m, AEE .. 12 spats, 1925 . qu-
Digilodenial ditgo + 6 p  FIE3 . 12 . T35 . 6

Hence—1. On the palmar surface the sensibility is higl
on the index finger, and shades off towards the ulnar s
becoming least on the little finger, It is worthy of remark
that the amount of sensibility ol the palmar surfaces of the
middle and ring fingers is identical, not ouly generally, but
over each anatomically analogous spot.

2, On the dersal surface, as in the metacarpal region, the
lowest sensibility is found in the centre, the highest (as an
the palmar) over the index finger, and the next highest over
the jittle finger.  On this surfice the two central fingers
however, do not agree so closely in sensibility, the rin
finger on the dorsum heing less sensitive than the mid I
finger, although this difference is mainly discovernble poste-
riorly to the first phalangeal joiot.
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8. Thus it !ml‘rp{':u that the palmar sensibility, hiz
npan the index finger and shading off towards the little
becomes intensified on both borders, but chiefly upon :I:.,
radinl; that after torming these bonders it again rapidly
becomes lowered, until it attains’ its minimwn upon the
dorsem of the ring finger.

4, The difference in sensibility between the palmar and
dorsal surfaces is greatest on the index finger,  The nearest
approach to uniformity, however, is found upon the little
finger, thus—

The padmar werface exceeds tho doral on the |

OF the two central fingers the palmar surface exceeds the
dorsal in the middle finger by less than one thind, and on
the ring finger by over one thind,

Comparison of sensibility of central and {oferal poris in
iransverse lines on the palmar surface.

Rapran Siom,

Lime. Spota.
1, Fase of meiscarpus o a
2 Middie of ditie o .
A, Meads of ditso - - -
4. Clelts of dngens (indax) - -
8, Between laas and las |.|.-l|.n peal joists .
6. et phalangeal joiztsy “
1. Middln of 2od phalanges :
&, 2nd phalasgeal joimts .
. Middle of i phalanges :
Tegs of fingens . "

CEsra®.

I, Bise of melacy
Middle of dlshnw.
. Heads of diuto .
| Clefts of fingers (maididbe sad i
. Betuoen lad and 15t phabinges] jol
Uit phalangeal joinis H
Middle of 25d phalanges .
rd phalasgeal joints z
9 Middle of last phalanges .
Tigpa of fingers » .

b5 B R B 0
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Urram Sine.

st
1. Base of metsearpuy %
Middlo of ditee . .
Heads of ditta . .
Clefts of fingers (litbe) B
tween 15t and Lt pluhngﬂl joings
. 1ut phatanges] juings :
Mididlo of $ad phalanges
2nd phalangeal jmnfl
. Middle of last phalanges
Tips of dagers

The middle and ring fingers absolutely agree at each
line,

1. At the two proximal lines, then, the semsib
lowest in the parts corresponding to the index finger, .
creasing regularly to the ulnar side (the parts corresponding
to the little finger), but from the heads of the metacarpal
bones onwards towards the apex the predominanes is on the
radial, and it cither gradually lessens towands the little
finger or the lowered sensibility of the central finger is
muintained unaltered on the little finger.

2. The increase iakes place at the greatest rate in the
index finger, and the parts where this greater rate is most
perceptible are in the band succceding the elefts of the
fingers and that succeeding the first phalangeal joints,

Comparison of sensibility af cenlral and laleral parfs i
transverse lines on the dorsal sugfuce.

Banias Sine,

Line., Bacteist
1. Base of metacarpus
2. Meddls of ditto W
3. Heads of ditto . -
l Clefis of fingers

twoen list and 1yt phislangeal joints. .

phalangeal paints

- Middle of T=d phalanges

li. I phalasgeal joints . -
9. Middle of Last phalanges i over gyth.
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CrxTRE,

=

B8 68 B 0 B b 0 e e

Bime

1, Bisn of metscarpus
1, !Mdh;od'-‘.llw q
3. Meads of disto -
A, Clefis of fingers . .
5. Hetweem lswt amd Dst phalan Qrﬂ;amu .
. 1sk phalangeal joints .
=, iiddde of Ind phalinges
9. 2nd phalangeal

9, Middle of lest phalanges

about g,
Uexan Srew,

Lise. Increass.
1. Base of metacarpas 5 o :

7. Middle of ditto . : ; $ih.
% Headsof ditis . : : HELE abaat §.
4. Clefin of fngers . 8 L i
5. Bevween laas and '|.l ||1m1us.gul joings . i under th.
5_ 1t phalsngeal joinss . g about $th.
7. Middle of Zad phulanges . -2 o fyibe
& 2ad plalangeal joists . - 8
4, Middle of last phalasges . L7 amer Jth.

On the dorsum the middle sod ring fingers do not aceu-
rately correspond ; the princi difference in favour of the
middle finger is met with on the proximal side of the first
le'lnugnaljni,nts; beyond this the sensibility of tho fingers
nearly eorresponds.

1. In all of these lines, then, the centre is the least
sensitive purt of the dorsum, with the solitary exception of
the first, the spot of lowest sensibility of the whole hand
being found to lie over the base of the fith metacarpal
bose. With a trifling exception, scarcely worth notici
the sensibility of corresponding spots on the index uu:L
little fingers is cither in favour of the index or no difference
is perceptible at all,

2, The most rapid rate of increase is noticed on the little
finger and the corresponding part of the metacarpal region ;
the least rapid on the index,

Fixoens,

I. Observations were made upon the four surfaces of
exch finger (their free portion) and upon their tips.
TI. e aq:s[h]l:ly of the four fingers, including their
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Index dager, mnnul"i-l spots, %9, in
Middla PR .
el B i
Liggls. - 24, 17,

The borders of the digital portion of hand being its most
sensitive parts (except the tips), it is found that the fingers
which lie at the borders are also the most sensitive fgng.-p,
on the whole. The index, litile, middle, and ring finger,
is the order of sensibility. The index finger exceeds the
little finger by over oue ninth, the middle finger by orer
ong sixth, and the ring finger by over oue fifth,

Bomraces or Fivoens.—As respects the palmar ood
dorsal surfaces of the foar fingers, all that is necessary hus
already heen said. T have merely to refer to their radisl
and ulnar sides, and to compare these together, and alwo
with the palmar and dorsal surfaces.

Radial sides of fingers,—Their mean sensibility is o
follows :
Inddex Bager, mean of 6 spots, '8'0
Middle .,
ing .
Liule
So that the radial sides of the fingers follow the same
rule s the palmar surfaces, shading off in sensibility from the
index, which is the most sensitive, to the little finger, whos
radial side is the least sensitive, This side of the indes
exceeds the mrm]-omhug side of the middle finger by
under one fifth, of the ring finger by under one thind, of
the little finger by over one Lhm] These corresponding
sides of the ring and little fingers differ little in sensibility,

Comparizon of the radial sides of fingers with their palwar
surfeces—The radinl sides of each of the two radial fingers
(index and middle) exceed in  sensibility their palmar
surfaces.  On the two other fingers the palmar sarfuee ex-
ceeds the radial ; thus—

The radial side of ihe Iﬂﬁpﬁx‘-:r exeeeds the palmar surface by ahout ;yth.

Tha pllln-lrillrfue of ik “'ﬁ ﬁn;!re'medl Lhe radial side I:r aver
- - " " a trifling amoost
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The palmar surface and radial sides of the little finger
are almost identical in sensibility.

Comparizan of the radial sides of fingevs with their dorsal
surfuces—On every finger the radial side is more sensitive
than the dorsal surface, thus—

1““53.] sisde of the index finger exceeds the doral surface by nnider §.
mididle " - iehs.

i Jed
ImFe 4 " w o wver il

The radial side of each, then, approaches in charncter the
dorsal surface more and more as the fingers lic nearer and
pearer to the ulnar side of the hand ; it comes very much
pearer to it on the little finger than on any of the others.

Ular sides of the fingers. —Their mean sensibility is as
Fullows

I.|L|!r.

The ulnar side of the little finger entering into the for-
mation of the border of the hand, which it is important
should posscss considerable tactile sensibility, is secn here,
then, to be the most sensitive of all the fingers on their
ulnar side.  Next to it in order stands the index, which is
superlatively the organ of touch, being so commonly used
for this purpose separately from the other fingers, “The
ulne sides of the middle and ring fingers near]
a5 they do on their palmar and dorsal aspe
little finger on this side unﬂ.-du the index in sensibility by
sbout one sixteenth, and the ring finger by under one third,
The index finger cxcewds the lmcl.li]n and ring fingers by
over ong sixth,

Comparison of the wiwar sides of the fingers with heir
palmar surfuces,—The little finger (forming part of border of
band) here stands alone, for as the radial side of the index
finger exceeds its palmar surfzce in scosibility, so the ulnar
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side of the little finger is more sensitive than its palmar
surface. In all the other fingers the palmar surface excecds
in sensibility their ulnar side, Thus—
The palmar surface of index Snger exceeds the ulnar side by ever jth,
% middle nger = about gik,

ring flage orer ik,
This slnwr Meeﬂ ke lele lqguueeedi the palmar wrluce by ubicdier Jsh

Comparisen of the winar sides of the fingers with their
dorsal surfaces—On cach of the fingers the uluar side is
more sensitive than their dorsal surface.  Thus—

The elnar side ef the |adex flager exceeds ibe dors] mlbs by under 1 I|.
i .....l-l: finger W
g lkte fugere %

'The nearest approsch to the character of the dorsal sur.
face is met with, then, on the middle finger, and the greates;
differcnce on the little finger.

Comparison of the radial and winar sides of each finger—
The little finger here stands alone. The importance of
giving high sensibility to the border of the hand has caused
a concentration of its sensibility upon its ulnar side, so tha
it is the only finger in which the sensibility of this side
exceeds that of the radial.  In all the others the radial
exceeds the ulnar side,  Thos—

The radial side of the isdex Aager exceeds the ulsar side by jih.
" mh!.ih- finger " usder

o abot 4ih.
The ulnar side of the Iml-: Hager excends the radial Side by over jib,

The little use which is made of the sides of the ring
finger make their sensibility of but little importanee.  The
radial and ulnar sides, then, differ very slightly, both being
comparatively low in the senle of sensitility. The radial
side of the little finger is of no importance at all compared
with the side which enters into the formation of the border
of the hand.

Sensibility of the interspaces of the fingers ; comparison
of oppusing sides.—As a body sulficiently small may be
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th-l between the fingers in any of the three interspaces,
this relation must not he overlooked,
Ellear wde of

]2;1 ‘nlwﬂnﬂ |||ti!dx|=flllls\n r;}'lja o

3rd " Ring » D120 licde

The second and third interspaces pretty nearly agree in
sensibility.  The first exceeds them by over ome scventh,
A body plwml in the interval between t ndex and middle
fingers, then, would be felt better than when placed between
ihe other fingers.  In ench interval the opposing radial side
of the fingers forming it is the more semsitive. In the
first interspace, however, the two opposing sides nearly

agree in sensibility.

Tirs or FixoERs.—In my hond the sensibility of the
tips of the fingers is as follows ;

Tndex finger « 33 im,
Middlo. |, !

Ring o

Littde . -

Weber represents © the tip of the thind finger™ (¥ middle)
5e the most sensitive.  Valentin gives the predominanee to
that of the index. In my own hand the index is ungues-
tionably the most sensitive at the tip. In this it mer
mm]muh with the general character of the finger.
the finger the extremity of which we most com
instinetively employ al]unc to determine the physical quali-
fics of any substance to which the sense of touch is ap-
plicable.  The lowest sensibility is seated at the tip of the
ring finger, which, except in unction with the other
fingers is ravely used for this wae. The tip of the
middle finger is commonly used in conjunction with that of
the index, and a somewhat higher sensibility of the tip of
the little finger appears to be imparted to it, as forming, as
it were, the extremity of the border of the hand.

I1. As with the hand at large, so with each finger, the
sensibility gradually increases from the attachment of the
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fingers towards their extremvitics, This also may in each
finger be studied in zones, formed by anatomically analogous
parts, and also wpon cach surface.

Sensililily of zones formed by corvesponding ports of
Singers, from their attochment fo distal extremities,  The
nunibers within parentheses indicate the corresponding zones
in the tables given with respect to the hand at large

Impex,

Mean of

(1) 1 Llr"ls of fingeri 3 spots, 1336
(5) 2. Brtween bast and 151 phansn::l}um i3
(B} 3. 15 phalangesd jont

- Zed phalans

phalangeal join
@) 6. #I«hlLe of last yluu.-u

ip .

Minore.

I f.lfft: of fingers
2. Beawesn ]ua and 1t ,-.‘||11-§;.| Jjoint
3 Int phalange nt
4. Middle of 2nd phalanx
5. dnd phalangeal joing
6. Midiite of lxit plabang
Tip . .

anes
1. Clefis of fgers
. Between last and It p'hllu-uﬂ jolne

? :;.'5?'

Lirree,

Israse

e -
1. Clefts of fagers . u =408
o} 2. Betwees last Tst phalangeal foint . 4 1330 very triding,
3. 182 phalangeal joint f U136 abomt ji,

4. Middle of 2md phalanx
5. 2nil phabingesl joant

E 1055 oFer f L
(8 6 !!sdllh wf last p'hl.'lln:

5 2 ®I5 A
z 5 €81 Ty
. . =00 under fiba.

The rapid inerease from the middle of the last phalanges
to the tips of the fingers is here most marked ; it is greatest
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in these fingers which have the highest sensibility at the
extromity.

The order of most acute sensibility of the fingers at
large, viz., index, little, middle, and ring, is obeerved to be
pretty acourately preserved in each zone. Now and then,
however, the little and middle fing o i scnsi-
Eility, and in one zone the middle and ring
At the middle of the last phalanges, however, a differen
onder is azsumed, apparently preparatory to the final distri.
hation of sensibility to their extremities, the order being
imdex, middle, ring, little.

Comparisen of anatomically analogous spols on radial sides
of fingers.
I

Mippee.

J.klnmd-l‘!mr

5. md phalangeal joint
& Middle of last phalan

3 phialasgeal joint
l Middie ef phaias
w H30
over fed. 650 under
Each corresponding spot, then, follows the general rule of
gradation of sensitiveness from radial to uluar side pretty
nocurately.

Comparisen of analomically analogous spols onihe wlnar sides
af the fingers.

Mipnee.

Linen.
(3} 2 Between clefty of fingers asd
N3t phalasgead joint
(6) 3. 1ut phabangeal joint
.Lé; ; ;II:I“; of Yad 'pIuJi.‘Jl
i alangead jaing "
{0} 6. Midde of 1ot phalanx . 6 arer Jhe
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Tinea
(%) 2 Detween clefisof
1

() 3. 1st phala
{7) 4. Mididle of 2nd phalanx
Hi 8. dnd phalangeal jolng

{9) & Middle of Lt phalsnx

In these tables, while the general role as to the order o
sensitiveness of these surfaces penerally holds good, the
following points are worthy of obserea -1st. That in
the two mnst distal spots the index and little fingers
actually coineide, while in the more proximal the little
exceeds the index in sensibility. 2nd. That in all the
spots, with one trifling exception, the ring and midde
fingers agree.  Srd. That in the last spot the fingers all sgre:
in sensitiveness, This last point appears to be related to
the shape of the extremity of the hand from the differeat
lengths of the fingers, bringing the ulnar side of the lat
phalanx of the ring finger into the formation of the border
or extremity of the hand.

Comparizon of sides and sucfuces of each finger af eoch zoce,
arranging the sides and surfaces at each sone in the arder
of sensilivenees,

InoEx. Mipooe.

et
[ Palmar Palmar
[adel |

Ulnar
Dorsal

Ulnar

Tamed. hrsa
(5) 2 Betwesn elefts

of fingers and {

Mizen,
B

It phalas. | -

Palmar

Radial

Ulnar
| Darsal

gral Joints.

1-2300 wnder hh‘t
1 Lrilhag.
IO over fith.

1750

Ulnar
Pabsar
Dhemnal
Badial

[ Radial

1
Toms. 1
{8 3 I _plulhngnl{'

Jalnts.

Toae.
(7} 4. Middle of ?n—d'i
phalazges,

Lme.
(%) 5. 2nd phalangeal |
juints. i

Palmar
Ulnar
Dhoirsal

Pal Ulsar 14
e

Falmar 1~
Radisl 1
Thorsal

Ulnar
Dhersal

(li

100 nie

5

Rexo.
et ——
mar 1000 cridimg.
050 s

L]

——

Dorsal 200

00
Dorsal 900 Falmar

525

THBEE.
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TxpEx.

Sarfagen,

Hadial
[FL'M 50

Ulsar 650
[ Domal 725

{gjs?":.lm| f last
. o0
phalangii. Rixa,
Y
Redisl 575 over th.  Ulnar
Ulnar 850 . Radial Ak
Palmar =300 usder jih, Palmar Arifing,
| Doral 775 Dorssl

But few remarks are needed with respect to the abore
table.—1, Ou the index finger in exch zane, the order of
sengibility on the surfaces is, radial, palmar, uwlnar, and
dorsal, the only exception being that in the proximal zone
the radinl and palmar surfaces coincide. 2. On the middl:
finger the superiorily in sensibility of the radial side over
the others is only observable from the fiest phalangeal joints
onwards. When the radial side becomes the most sensi-
tive, the palmar surface comes second in order, wniil
arriving at the last zone, when the ulnar side takes prece
dence of it. In all but the proximal and distal zones the
ulnar and dorsal surfaces eoincide. This renders the high
position of the ulnar in the last zone more remarkable.
3. On the ring finger it is still Iater that the radinl side
acquires pre-eminence, viz., at the penultimate zone.  Uniil
this happens the palmar stands highest, and subsequently
second.  Both on this finger and on the middle there
appears a tendency for the ulnar side to rise in the scale;
here too in the lust zone, and also in the antepenultimate
zone, it stands seeond, in the former being above the
palmar, and in the latter above the radial. 4. On the
little finger this predominance of the wlnar side is coun.
firmed, It throughout takes the fiest rank. In the three
proximal zones the palmar stands next to it, but in the last
two it is either lowest in sensibility or is not far removed
fromn the lowest. In the last zone the radial side, which
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bad previously stood lowest or next to the lowest in sensi.
kility, rises to the second place, nest to the ulnar. 1t is
worthy of remark, first, than in every zone in each finger,
with the exception of two on the little finger, the dursal sur-
face stands last and lowest in sensibility ; and next, that at
the last zones (middle of last phalanges) of every finger,
except the index, the radial and ulnar sides are more sensi-
tive than the palmar surface,

A study of the colomns headed ™ Excess of sensibility over
sueceeding surface,” will show hew gradually any variation
in the order of pre-eminence on proceeding from the base
towards the tip is effected,

Tuums.

In the previous portions of this inguiry I have found it
convenient, for the most part, to diseard the thumb from my
ealenlations, and this mainly on the ground of simplicity in
my statements. It is incumbent upon me now to enter
upan a separate consideration of this organ, peculiarin its
amntomy, in its attnchment to the carpus, and in its opposa-
bility to other portions of the hand. In doing this, how-
ever, it will be necessary to take again into consideration
the sensibility of certain spots npon its surfuce which have
already been considered in other relations,

Tuuss as o wapLe—Its general sensibility, including
its metacarpal and free portions, may thus be stated ;—
Mean sensibility of 25 spots, 1529 in.

If weregard the thumb as destitute of a metacarpal bone,
and a8 framed upon three bones analogous to phalanges, we
may compare this mean with that of the fingers (including
metacarpo-phalangeal joints and tips), on which view it is
represented as less sensitive than any of them.

ml&Mle'—. '-I.I:I"Url' hat
Biedex finger thus represented &, mean of 27 spats, 1002 iz,

Middle finger W 20 =05
mu;:;:' : T T
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It will be ohserved that by thus including the metacarps.
phalangeal joints, the order of sensibility is the same as
when they are excluded.

Surraces, from carpal altachment to exiremity.—Pelmar
surfuce (erciuding  #p).—Mean sensibility of § spots,
1-262 in.

This surface is comparable with the palmar surface of the
other fingers, inclading their metacarpo-phalangeal joints,
Thus—

Excess over senaibikly
f tbaieh

Index finger thus represented, mean of 7 i wpals, ‘95! in,
Middie finger " " o 11
Risg fizger " " o I 10?

F
Little Enper " m 1 = FHE .

It is, therefore, lower in sensibility than the corresponding
parts of any of the other fingers.

It will be observed that, thus including the metacarpo-
phalangeal joints, the order of sensibility of the above four
fingers is the same as when they are excluded.

Darsal suiface.—Mean sensibility of 6 spots, 1-741 in.
This surface is comparable with the dorsal surface of the
other fingers, including their metacarpo-phalangeal joints.
Thug—
Exeean of semabiiiy sves
kil of humb.
Tndes finges thiss represented, mean of 7 - 1928 in.  under jnl.
Middle &nger " " 1-6:30. about b,
Ring finger . N w 16, nane.
Little finger i - w a1 under Jth.
The dorsal surface of the thumb thus agrees very closely
with the corresponding part of the ring finger, of the finger
whose dorsal sarfuce is least sensitive of the fonr,
Here, too, the inclusion of the metacarpo-phalangeal joints
does not affect the order of sensibility of the four fingers.
Radial side.—Mean sensibility of § spots, 1420 in.
This surface may be compared with the radial side of the in-
dex finger, including the metacarpo-phalangeal joint. Thus—

Index Azger thus represented, meas of 7 spots, 882 excess over sensibilily o
thamb, tnder jthe.
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Bt to compare with tho other fingers, the carpo-meta-
curpal joint of thumb must be excluded.  Thus—

Thumb, mean sensibility of 5 spats, 1'188 in.

Middie finger, meas of & leﬂu. -'.'ru in.
Ring finger ] ever §
Litle finger n ¥ . I1.IJ.4 i under ik,
Ta ail these instanees the radial side of the thumb is
Tbelow the sensibility of the radial sides of the other fingers.

Ulnar side.—Mean sensibility of 6 spots, 1:858 in.
The surface may be compared with the uloar side of the
little finger, including its metacarpo-phalangeal joint. Thus :

Little Sager ibe Ng!ueﬂ.lu], mean of 7 spots, 6, n!lr|,’ dwice the sensi-
billty of the thumib,

But to compare with the other fingers, the carpo-meta-
carpal joint of thumb must be excluded. Thus—
Themb, mean senaibilicy of 5 spots, 1-5040,
Exees

Index finger, meean of 5 ipots, 063 ia, .
Middie dinger  ,, 3 o Dlad a
Liztle fingee w 3 @ Ilao

It thus ia exceeded in sensibility by all the other fingers,

Comparison of the above surfoces amony theniselves,—The
order of sensibility of the surfaces of the thumb, then, is,
palmar surface, radial side, dorsal surface, and ulnar side.
Thus—

The palmar sarfsce exceeds the radial sidie in senslh by over fih.

The radial side dorial surface
The dorsal serface elnar side

Metacarrar Ponrion.—Sensibility of the metacarpal
portion, ineluding metacarpo-phalangeal joint, mean of 12
spats, 22200 in.

If we eompare this with the first phalanges of the fngers,
inelnding in the lntter their m‘,hwuqm-ph.ﬂan"cﬂ] joints and
the first phalangeal joints, we find the following results :
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Zl"dkn;h‘q
=
The sbeve partion of the Induﬂlagm mean of 14 spots, 1307 in.

i nger i R | e

ag e 12 1 fi
" " w T00 . woder jod,
. A A

So that the excess of the analogous parts of the finger
over this portion of the thumb is considerable.

Comparizon of the palmar surfuce of the melacarpal portis
of the thumb with the patmar surfuce of the analogous porly
of the fingers—

Fadmar surface of metsearpal portion of thussh, mean of 3 wpots, 1646 in
Pulmar gurfuse of naslogens part (15, phalingeal) of— Eteem wwer therty,

Index finger, mean of 4 spots, 1175 n. . usder .
Middle flnger 4, 1912 . over dih
Ring foger o il e AR w dih,
Lide finger ., 4, 137 . under jih,

So that in every finger this part exceeds the sensibility
of the metacarpo-palmar surface of thumb. That it sheuld
do so0 is in accordance with the former being mostly free
and the latter not free, and with the comparatively low sen-
sibility of the adjoining part of the palm of the band. 1t
is less wsed for palpation than the fingers, only coming in
eontact with bedies which are grasped.

Comparison of dorsel surface of the metacarpal portion of
the thumb with the dovsel murface of the analogons parts of
the fingers.

Dosial surface of the metacarpal portien of thumb, meas of 3 spats, 2300 in,
Dorml surfate of smalogoun part (ot phabgsal) of— Exétin awrr thamh.
Tndes Enger, mean of 4 spots, 1962 . over Jihs.
Middle finger .. 4 , 2162 ] about Jib,
Hing dnger w A o T3EE + mearly the same sesibiliy,
Livle gnger . 4 . TB06 . overjih,

While, then, the sensibility of the dorsal surface of this
part agrees nearly with that of the analogous part of the

ring finger, it is considerably lower than that of the other
fingers.
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Camparison of the radial side of the mielacarpal pordion of
the thind swith that of the anaiogous poris af the fingers.—
Radial side of metacarpal pection of thamb, mean of 3 spats, 2066 in.

This may be compared with the index finger :—
Radial side of analagees (15t phalangral) part of ndex fager, mean of 4 spat,
116 ; exeess over thamb, over jihs.
But for eomparison with the other fingers, the carpo-
metacarpal joint must be excluded.  Thus—

Radial sbde of setacarpal portion of thumb, mess of 2 spots, 1600 in.

resa of
of saalogees part of — o
mmﬁmm Tage, mean of 2 upots, 1287 ¥
Hing finges A MR s omer M
Liztde finger w 2 = W3, orerdth
S0 that the exeess is here again considerably in favour of
all the other fingers,

Comparison of the ulnar side of the melacarpal portion af
the thumb with that of the analogous parts of the fingers.—
Ulnar side of metacarpal porticn of thumb, mean of 3 spods, 2766,

This may be compared with the little finger:
Ulear 82 of enalogaas | st phalangeal) part of liatls Snger, mean of 4 wpots,
1131, or 2§ tbeses. ihat of thumb,
But for comparison with the other fingers, the carpo-
metacarpal joint must be excluded, Thus—
Utnar side of metacargal portion of thumb, mean of 2 spots, T-350 in.
mm:?:m;;ﬁﬁ?ﬁ;ﬂ!;h;' excess aver thamb, about jths.
Midile finges 5 2 . 100 5 undér feha.
Eing dager i 2 o 1500 -
The differcnce in favour of the fingers is greater here
than on any other surfice.

Comparison of surfoces of metacarpal portion of thumb
with one anofher.—The order of sensitiveness is the same as

in the thumb at large.
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The palmar ssiface excosds the radial aide in semaibility by under 1[||,
The radial side 1 dursal surfsce & ahaiat Jih,
dorsal sorface ) wlnar side " wo pik

Fage rorvion or Tavus.—) ibility, incladine

tip, mean of thirteen spots, *000 in, f

his may be compared with that of analogous parts of
fingers, all beyond fiest phalangeal joints:

The above part of index finger, mean of 13 spoks, 600

= middle fingsr . 13, 819

" Fing Enger w. 1% . BiZ

little finger W 13, Wl
So that here, too, as in the metacarpal portion, the sco-
sibility of the thumb is less than that of any of the fingers,

Comparison of the palmar surfoce of the free portion of the
thumb with the palmar surfuce of the analogous poriions o
the fingers.—

Palsmar sueface of free partion of thusb, mean of 3 spats, ‘B8 in
Falwnr surface of azalogons part (3 bl soncs) -
Index finger, mean of 3 spats, ‘666, axcosds seaibility of thumb by shest ik,
Middle finger |, 3, -E33 " & tride.
Ring finger n 5 5 B3 "
Littie Singer w 3 o B3, exceeded Illgh“ljbrlhm'h
So that the palmar surface of this part of the thumb
agrees pretty nearly with that of the last three fingers in
their analogous parts, but is excecded slightly by analogous
part of index.  On the whole, then, its sensibility is high.

Comparison of the dersal surficce of the free partion of the
thumb with the dorsal surfuce of analogous portions of fhe
Singers —

Diorsal surfsce of fnoe portion of thumb, mean of 3 spots, 1153 in,
Drial warface of ssalogons part (3 bai somex) of-

Index finger, mean of 3 spots, §53, exceeds thumb by bt illn

Middiefinger , 3 ,

Ring fiager

Litshe finger :

The difference is hiere also, to some extent, in favour of
the fingers.
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Comparison of the vadiol side of the free portion of the
thumb with the vadial side of the analogous portions of the
fingers.—

Radial aide of free portion of thumb, mean of 3 spols, “775 in.
Amdogoat part (2 I, pomes) ofem
hﬂkﬂrﬂo{wn mean of 1 ||>||1|ls?':r!! exceeds thamb by about jrd,
Middle Evger 305 bl aesomts
Ring Bager '33!!. is exceeded by thumb by abes
Liitde fingee ¥ o aver

The radinl side of the frea portion of the thumb thus
possessing a high scosibility, stands nest in rank to that of
the middle finger in its analogous part, and above that of
the ring and little fingers.

Comparison of fhe wlnar side of the free portion of the
thumb with the winar side of the analegous poriions of the
Jingers.—

Ulear side of fréa portion of thumb, mean of 3 spots, -550 in.

Ulnr side of anwlogon part (3 Jast porrs
Tndex Bnger, sean of 1 5
Middle finger
Mﬂngn m

665, exeeads thumb by about Jih,
.,
3
3
The difference here, too, is in favour of the other fingers

but the ulnar side of the thumb s wot far behind that of the
midile finger in sensibility.

Comparison of the above surfaces of free porfion of thumb
mwmony themselves—1In this portion of the thumb the order
of sensibility of the surfuces is different from that on the
metacarpal portion, and resembles that of the index and
middle fingers, The radial side has the highest sensibility,
and the other sides follow in the erder, paimar surface,
ulsar side, dorsal surface, Thus—

Tho radial yids exceeds the palmar parfsch is snaibility by ander Jth
Tee palmar wisfaice  ,,  wlnar side h.
Tha ulnar side &  doral surface w4,

So that the dorsal side is by far the least sensitive,
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Tur or Tnuup.—This is leas sensitive than the tip of any
of the other fingers. It is *525 in,

COMPARATIVE SENSIBILITY OF PROXIMAL AND DISTAL PARN
oF THUME— Comparizon of mefacarpal and free portions —
The free portion exceeds the metacarpal in sensibility. It is
2} times as sensitive.  This is a much greater difference than
exists between the corresponding parts of the other fingers,
Thus—

The more distal part of index and middle fingers is not quite twice as semitive
a3 that which 5 analogous fo the metacarpal portion of thumbs
The mosa dawtal past of rieg Snger iy about twice ai seaiitive oy that whicy

is analogous to the mesacarpal pertion of thumb,
The mare distal part of litte finger exceeds the proximal part by ik,

Comparison of palmar surfaces of metacarpal and free
porticng.—On the palmar surface the free portion is nearly
twice 15 sensitive ns the metaearpal.  This is o greater dif.
ference than exists between corresponding parts of the other
fingers. Thus—

The moee distal part of index finger exeeds the part analogous fo tbe sets.

carpal of thumb by madsr b j Middle and risg Sager, by About by
Yithe finger, by B, 5 : 4

Comparison of dorsel surfaces of melacarpal and free
portions—On this surfice, also, the free portion is nearly
twice as sensilive as the metacarpal. Here the difference
is mostly less than between corresponding paris of the other
fingers. Thus—

TI;?:?!I:::I: ml‘:ll:gl::?‘!::mr!!ﬂfdl the part amabogoss to tbe metatar.

& mare dival part of middle finger ks 21 times a5 semsitive as part wab.
eiacarpal of thamb; risg foger I sbout 2jed; liuls dager,

Comparison of radial sides of metacarpal and free por.
tiong.—Here the free portion is 2ith times as sensitive
a3 the metacarpal portion. This is a greater difference
than exists between the corresponding parts of other fingers.
Thus—

TACTILE SENSIDILITY OF THE HaND. 43

e the metacarpal of Lh
The moredinsl part of middle Snger exceeds that analogons to the metacargal
of thumb by about ftha ; ring finger, by 3iha; livtle Eager, by [sha.

The more distal part of index finger is mot quite twice as sensitive as that
b,

Comparizon of winar side of metocarpal and free portions.—
On this side the froc portion is nearly three times as sen-
sitive s the metacarpal. No approach to this difference
is moticeable between the corresponding parts of the other
fingers. Thus—

ot S b Sl g b Il oSt by oty e

Eager, by about §.

8o, then, the greatest difference between the metacarpal
and free portions of the thumb is found on the ulnar side,
and the next greatest difference on the radial side. It is
paly on the dorsal surfuce that the difference is to a less
extent than is found existing on the other fingers; for
the most part it is much greater,

Comparison af zanes, &e., from base o distal extremily of
thumb,—The following table will enable me to represent this
comparison.  The surfices in each zone are arrnged in order
of highest sensibility.

Exeesm orer =
wcceeding wurface,
 Palmar . 2000 . . Jths

Radial . 2604 trifling

Derul . 2700 . . g

Ulnae . 3600

LY

Mean .

2 Middle of metscarpus . : ]
-2 ]

Exooods previoms zone by over fih,
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Fneeas orer s,
Toms. Sarture. Eoeeas over  Surfice in poves

8, Nead of metscarpes o Palmar
Radaal

Darsal i

mrcooding sarface.
ot (e it
Saa it
aeh .

o
wader by

i
Mean

Exeeeds frevious zone by under Jths.

4. Middle of 1st phalanz . Palmar . 1004 =
Badial . 1000 . {th
snder Jith

Exceeds previous sone by ever Jod,

5. Phalangeal joint . . Radial .
Palmar
Ulnar
Dol .

Meas
Exceeds previous zone by over jrd.

€. Middle of last phalssx . Eadisl .
Ulaer . 658
Palmar ., 725 .
Dorsal . 14900

Mean . 743

Exeesds previons zone by over fih.

In the above table the rate of increase in sensibility is
seen to be greatest ofter leaving the connected part of the
thumb. The gradual inerense in sensibility of cach surface
from the base to the last phalanx is readily traceable; and,
as in @ former table relating to the fingers, the stendy in:
erease by which, zone after zone, the ulnar side acquires its
ultimate high position of sensibility, from being the least
sensitive ut the base, is easily seen. In other respects the
table speaks for itself,

I must postpone to some future communication the con
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sderation of the resulta obtained by the application of the
pumpasses in the long axiz of the hand and travsversely to
it. The numbers upon which any subsequent remarks will
be founded, I have, howerer, thought it best to include in
the table which coostitutes the appendix to the present

paper.
General Swmmary.

1. Expﬂ:ssc:] in inches and parts of an inch, the sensi-
Lility of the hand, ns nascortained by Weber's method, is
1384 The extremes are 5 in. and * M. 'hess numbers
represent the sum of two measurements, one transverse and
the other vertieal,

2. The order of highest sensibility of the several surfaces
and borders of the hand, as & whole, differs somewhat ne-
cording a8 the thumb is ineluded in the caleul ar ex-
cluded.  1st. Including the thomb, the order is, distal ex-
tremity, radial border, ulnar border, palmar surface, dorsal
surface.  Z2nd. Excluding the thumb; it is, distal extremity,
palmar surface and nlnar border, radial border, dorsal surface.

drd. The sensibility of the hand, and of all parts of the
hand, increase, gradually, but at o varying rate, from the
wrisk to the extremity. This is seen when we compare the
numbers expressing the mean sensibility of the metacarpal
und digital portions of the hand and of their several surfaces
and borders, or when we compare zone afller zone of ana-
tomically corresponding parts, proceeding from the base
towards the extremity, or, lastly, when each fnger is ex-
amined separately.

4. The surfaces and borders of the metacarpal and digital
portions heing examined separately, it appears—1st. In the
metacarpal region—(a) including the thumb, the order of
sensibility is, radial border, palmar surface, ulnar border,
dorsal surface; (&) excluding the thumb, the order is,
palmar surface, ulnar border, radinl border, doraal swrfice.
Zuil. Tn the digital region the order is, radial border, ulnar
border, palmar surface, dorsal surfuee,

5, Comparing successive zomes formed by anatomically




46 TACTILE SENSIBILITY OF THE HAND.

corresponding parts, the sensibility is seen to vary from the
Jowest at the base of the metacarpus, represented by 31754,
1o 680 in, at the middle of the last phalanges. The rate of
increase from zone to zone is not uniform, but i mos
rapid immediately beyond the heads of the metacarpal bones,
at which part, in fact, the fingers commence, althongh for 5
short distance they are conmected by soft tissues,  But the
most rapid increase of all takes place from the middle of
the last phalanges to the tips of the fingers. The same
general facts are observed when the surfaces and borders of
the hand and the fingers are separately examined,

6. Comparing the sensibility of the palmor and dorsa
surfaces at ench zone, it appears that the greatest difference
between them is met with at the base of the metacarpos
but that this difference lessens steadily zone after zone a
the distal extremity is appronched,

7. The radial half of the hand, generally, exceeds the
ulnar somewhat in sensibility,  This same relation is found
to exist when the radial and ulnar halves of the pnlmar and
dorsal surfaces are separately examined.

8. In the proximal (metncarpal) portion, whether the
thumb be included in the ealenlation or not, the radial hali
exeeeds the ulnar half in sensibility much more than is
obeerved in the distal (digital) portion.

9. On the palmar aspect of the proximal portion—() if
the thumb be ineluded in the calculation, the difference in
favour of the radial holf is still observed, but it is less tha
the average difference when all the surfaces are considercd;
but if (£) the thumb be excluded, and only the part of the
palm of the hand in the rear of the four fingers be examined,
the difference of sensibility is rather in favour of the ulnar
half.

10. The most morked difference in favour of the radial
side is found upon the dorsum. It comes out maost strongly
when the thumb is included in the caloalation.

11. In the metacarpal region the greatest difference
by far between the palmar and dorsal surfaces is met with
on the nlnar half of the hand.
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12. In the distal (digital) portion of the hand the pre-
eminence of the radial side in sensibility is not very great
on the palmar surface, and it is very much less wpon the
dorsal,

13, The difference in sensibility between the palmar and
dorsal surface on the radial half of the digital portion
(index and middle fingers) is more marked than on the ulnar
Balf (little and r'm; fingers). DBut on both halves the
amount of difference is less than is found in the proximal
(metacarpal) region.

14, Omitting the thumb from caleulation, and comparing
the sensibility of the lateral halves nt ench zone, it appears
that at the very base of the hand the difference is in favour
of a higher sensibility on the ulnar side, but that this lessens
en procesding towards the heads of the metacarpal bones,
where, a5 in all succeeding zones, the radial side becomes the
more sensitive,  This difference at the base in favour of the
ulnar half is found to be limited to the palmar surface, for
an the dorsal sorfiee, wherever a difference of the two
halves exists, it is always in favour of the radial half. But
there s no difference on the dorsal surfuce at and beyond
the second phalangeal jeints.

15. On the palmar surface of the hand generally it may
be said that the sensibility predominating on the radial side
thades off towards the wlnar, and the same may be said
generally of the dorsal surface, But this rule, thus ex.
pressed in general terms, calls for modifieation as diferent
parts of the hand are examined, Thus—

16. Again omitting the thumb in the metacarpo-palmar
region, whatever difference there may be is in favour of the
ocentre of the palm, and the sensibility lessens towards the
sides, and especinlly towards the radial side, But in the

orsal region the converse of this is cbserved,
for the centre is, on the whole, the least sensitive part, and
the sensibility increases towards the sides, and especially
towards the radial side.

17. But in the digito-palmar region the general rule
held good absolutely ; the two central fingers (middle and




48 TACTILE SENSIBILITY OF THE HAND.

ring), however, agreeing completely in their sensibility,
On the digito-dorsal surface the lowest sensibility is found
upon the ring finger, and the highest upon the indes, the
middle finger being intermediate. It increascs also upon the
little finger, which stands in sensibility next in rank to the
index.

18, On comparing the lateral and central parts of the
linnd in the several successive zones on the palmar aspect,
it is found that in the two proximal zones the sensibility is
lowest on the radial side (parts in vear of index finger), and
increnses towards the ulnar side, but that from the heads
of the metacarpal bones onwards the sensibility in cach
zone is greatest on the index finger, and shades off” towards
the little fingee.  On the dorsal aspeet, in the line of every
zone the centre is the least sensitive part, with one excep-
tion, and that is the zone corresyonding to the base of the
metacarpus, where the spot of lowest sensibility (5 in)
found over the lose of the fifth metacarpal bone.

19. The order of highest sensibility of the fingers, taken
in the mean of cach, is index, little, middle, ring. The
mean sensibility of the index finger is *929 in., and of the
ring finger 1:132 in.

20, The superior sensitiveness of the index finger is app-
vent, whatever part or surface is compared with the corre-
sponding part or surface of any other finger, with the excep-
ticn of the wlnar side.  The tip of the index finger is the
most sensitive part of the hand—it is 35 in.

21, The radial sides of the fingers, like the palmar surface,
are less sensitive the further we go from the radial side of
the hand,  "The ulnar side of the little finger is the most
sensitive, and the sensibility is lower s we go forther from
the ulnar side of the hand ; the exceplion to this is the
index finger, whose ulnar side stands nextin rank to that of
the little finger.

29, The radial sides of all the fingers exceed their darsl
surfaces in sensibility, and on the index and middle fingers
they are also more sensitive thun the palmar. ]

. 25, The ulnar sides of all the fingers are more sensitive
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than the dorsal surface, but only the ulnar side of the little
finger is more o than the palmar surface,

24, On the little finger alone the ulnar side is more sen-
sitive than the radial.  Tn all the others it is the reverse.

15, The sensibility of adjoining sides of the fingers is
such that any object would be folt better when placed in
the interval between the index and middle
hetween any of the others,

26, The order of sensibility of the tips of the fingers, in
my hand, is—index, middle and little, ring, H

#7. In each finger the most rapid increase in sensibility
is met with after passing the middle of the second ]:h:]nns-.
bt the most rapid increase of all is from the middle of the
last phalan to the tip of the finger.

28, The orders of sensibility of the fingers at large is
dﬁwﬂ to hold good for cach zone examined ; bt at the
middle of the last phalanges n somewhat different order i
sstumedl, viz, index, middle, ring, little,

. . On comparing corresponding spots on the radial
sides of the four fingers, the order of sensibility cstablished
for tho whole of these sides holds good. ‘The same olser.
mmn,_marai’i: utandis, holds good generally as to the
ulaar side, but it is worthy of observation that on the two
st d:nlrl spots the sensibility of the index and liitlo
ﬁ:-gfrn coincides § that in all the spots, with a trifling cx.
reption, the ring and middle fingers agree, and that i: tllm

|-_\sfl #pot all the fingers possess the same amoant of sen.
LHTET

fingers, than

30. The order of sensitiveness of the several sides and
;:rl"m of each finger is not the same at all parts of the
ger, with the excoption of the index,  The arder, howerer,

5 in B0 ease suddenly changed ; a | 1
! : ; 8 gradual alteration can,
it ench instance, be established,

4l In estimating the sensibility of the thumb, and in

Eomparing it with other parts of the hand, I have regarded

] as a finger destitute of a metacarpal clement.  The whole

. eInJ from the carpo-metacarpal articulation to the tip, has

i regarded as the analogue of a finger from ithe meta-
4
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carpo-phalangeal articulation onwards,  The free poriica
of the thumb has been compared with the portion of ik
fingers from the second phalanges ouwards.

32, The thumb is, on the whole, less sensitive than the
least sensitive of the fingers. This ohservation is troe al
when the tip or any sorfuce of the thuml is compared v
the tip or any corresponding surface of _llu.L four finger:;
the only modifieation requisite in this statement heing
{hie doreal surfuce of the thumb coineides in sew ibility
the least sensitive dorsal surface of the fingers ;
that of the ring finger. Tt also holds good when the m
carpal and frec portions are severally compared with
amalogous parts of the fingers.

33. Toking the thumb as o whole, the order of seos
of its surfuces is palmar, radial, dorsal, uluar. The ord
the same if we confine our oheervations to its proa
(metacarpal) element.

34, Taking the free portion of the thumb alomg, the
of sensibility of its surface is radial, palmar, winar, dorsl;
the last being far inferior to the other three,

85, Comparing the several surfaces of the free portion o
{hie thumb with those of analogous parts of the four fingers,
it appears {hat its dorsal and ulnar sides are, on the whals
of lower sensibility than the corresponding parts of
fingers ; that the palmar surface is of comparatively k
sonsibility, being only slightly exceeded by that of the
finger, and that the radial surface stands nest in rank
that of the middle finger.

36, The free portion of the thumb is more than twice &
sensitive as its connected (metacarpal) portion.  On ti
ulnar side the difference is most marked, the next greats
difference is found on the radial side.

TACTILE SENSIBILITY OF THE IAND,

APPENDIX.

Teble showing the actual Tactile Sensibility of One Hundred and
_Forgg.iwa Spols on the Right Hand of the Author as measured
it e divections, with the sum of the messurements af cach spal
eramined,

1—Pats of band (excloslve of elevation correaponding
with musches. of thumby). |
|Paist rorrmaponding with—
— hane of 3rd &nd 41k metacarpal hones
— bune of Ind ditie . .
—— b af 314 dilte .
— midile of 51k dittn :
— maddhe of isterval betwees 3 and
- il of Ted metscarpal bong
— 2ad metacarpo-phalengeal  &rii

— Bt it

Mean

2—Back gf kand ()
musches o
;nliM;.DﬂUWmﬂill
e b 0f Srd andd Ath medsearpel dom "
—— Rase of 2nd ditta . : N i .
I—!.mr of bih ditte B . .
|—=' dle of Sth dile . . .
[ middle of interval between drd and dth ditio
[ middlz of 2nd ditte - . = .
I e Tl mectacarpo-phalangeal asticulstian
d dina
ditto

of melacarpal bope and

| aaatidiics

ETEVEL 3 RN fe wh - n ik iz up, i
* W menl by been made with the tage it ks, in the addis i
0 ' ! i i 7 5 o edizg up, sssumed
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E i INDEX FIXGER.

Tuenn (inclodisg melscarpal portion azd elevaiion on | | Tuvus (rondinmed).
palm corresponding so adducior museles). | o nar qurfoce.

Foint m!ﬂpondmg to base of metacarpal bone .
Paint ta middle of pal bone (i, - middle of ditio
it kt‘“l'”t;’ [ ey “ o i a Ntll(‘llp&phll!?(ﬂ J\‘llnl
boee and middle of 2nd setacarpal bone) A 10 o P
In erease corpeapasding b mlxupmphhup:!ml u = 7
Pint wmwlﬂdiug to middle of Int phalans o & e o n||l|dleo|‘ I'.'“ P
phalangeal joiuz o . ; 23 Som
!‘lldwry el tngal np of thumb, middle of Lul | v
phalant - - [ oL B Mean
(Tip of thumb - e . " Rl ! e

3.—Patmar yurface.

Som| 355 | 288 | .. |

Mean| 501
Ispex Fivaes,

A — Dgwsel purface. 7-—Pabmar swcface,

. ” Crease epponitn clefi of Angers
Poiink corresposdding ta base of metacargal hone : 4 b Betwees Lt point amd 1.ﬁ.l..l;n-nl aint
widdle of ditte i i i |1| plnhl.pul;am 3
Ectacanpo. phalangeal jUIll1- ) 5
mididbe of 15t phaliax . +=| ,h.h.gu ain
" = sﬂ--llf@ﬂ1 Jmm . o B [ ¥ u.-.eeu.n phullx
& Eitile below nail 1§ £ e | Tip of
! — 1 -
Sum| 578 | 410 Sum|
Men| 938

Mean

5— Radial merfuce. | B Dorval purfaee.

i Peit o le eleft of &
Point comesponding to base of metacarpal bone . 11 L w—.mp?.[;:; eoint and Dst H].,;_,,‘g,ﬁ joing
moididle of ditto | 1 # Int phalan peal juint
ol o Esetacasyes. phalingesl foint Jms | i s Middle of 2nd phelasy |
i 2 enidiile of 19 phalanx . o 2sd plalangeal jint .
phalangeal joint { d A Eisle be
Id.:o]'nl.l-mrrnp-ﬂdmg o middie of last Fﬂi“lnl 25 e

W -

Sam|

f—.
Mcan|
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MIDDLE FINGEE ENE FINGEL

Menantement
in long aah.

Tranaserae
erm————ry

{
| s 7 |rspan Fisoen (continwed),
(Ixpex Fixoon [eomtinmed), | |
| ! | 12— Darsal merfnce.
9, —Radial surfoce (forming past of ouler margls o cotreaponding o cheft af fngere
hand), | m,’_‘m Tast poist aed Ist phatangeal jaint

& ] joint . -
Paint earresponding to metacarpo-phalangesl articulation . A by e R i
" elefy of Bsgers ped cresss on palmar #ad phalangeal jolnk . .
Surfice § Butle bebaw mail .
Botween last pkll and 1st !'\"-i-l";dl"ﬁ-lﬂ . I
Ist phalangeal joint . - . s 3 |
Middle of Znd phalanx . . . { |
f2nil phalangesl joint ¥ 5 §
Middle of last phalsns ; 13— Redisl siife.
i f = Siidway between cheft of fingers asd It ;,..:!u.;u
ek = 1 phalisgeal joint .
Meas| LT 5 Midle of 20d phalanx
: ‘o pralangead Julnd
iddle of lask pibalanx:
10— Dilnar supfuce.

Midway between cleft of finger and pP:ImlgE.\'l juing
st phalangeal joint . . # £ &
illlds.le of ind :J;\‘.l.lanx o : - | W= Ulnar ride,
2ni phalesgeal joint g 5 o o | iéway hetween cheft of Aegers asd 1st ||I|all.;-!| Joi
Midilbe of 1t phalang 5 3 gral Joint
e s Middle of aed phalanx
Bum| 305 2 a4 phalangeal joist

P
—_— Middle of last phialanx
Meas, 810 = L

Mippoe Fixamn. | | -
Bixe Freoen.

S A ey 13— Paimar surface.

Crease corresponding i cleft of dngers Crease correspaniing to. cleft of
Midway betweea Last point asd 1at p!ulauﬂu. ,uml : lkumm last point and 158 plisle
st phalangeal joiut . i Iut phalangeal jolnt

Midile of 2nd phalanx . B 5 L .. ddle of 2nd phalsnz

Ind phelangesl psint - - o cdb i g I plhalangeal joint

Middio of fast phalasy . X | 3 5 Widdls of last phalanx

Tip of finger E Tip of finger -

Mesn| -JE '.3I|!l| i Mean
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LITTLE FINGER LITTLE FINGER.

Mespurement
ib boag axin

Tranuwmerae
Ecarunment,

ixs Feaoes (emfinmed),
16— Darsal surfore.

Polat exeresponding to claft of fingers 4 1 4 = Derial iwryface.

Bﬂ\l‘«i.\n 1aa% poins asd Ist phialssgesl joint ]

bt phalangeal joing
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]
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DESCRIFTION OF PLATES IV AND V.

These plates (redaced from photographs) show the preciss spots at
which measuremints of the sensibility of the band were taken, The two
iz each crogs indicate the two directions of measarement, The
minst ench eross is the sum of the Lwo measarements,
g 1.—Palmar sarface of basd and fisgers.

" o
itk of hand and fingers.







MAKCHESTER STATISTICAL SOCIETY.

On the Value of FKife Tables, National and Local,
as evidenge of Sanitary Condifion.

Br Hzsax Wrrosoxr Bvuwsey, F.IR.OE.

[Head Novomber Lith, i864.]

A —Tux Exerisn Liex Tances

Arest all reecnt writers ou the subject scom o agree o
eginon that o Life Table, represcuting the cxpected duys

lifis ot birth, amd at cach sucopoding year of age, in any '
district, group or clnss of populstion, is the surest and safest test
of its hoalthiness and vitality.

Without sttempting even to sketeh the history of these curious
fables,® sbill Joss to disenss the mathemstical metholds of their
comstruetion, T wish to eall attention to these recorded ebservitions
af life nnd death on which the tables are foundel.

They are said to depend on fwo concarrent sories of sbservations:
the numbers and ages of the Living, and the numbe s of
the dying.  Had these farts been always corn obsorved nnd
recorded, for o period long cnough, and in a population sufficicatly
sumerous and distingmishable from birth to ¢

* For information on this sshjset, o Dr. Forr's wr
of (ke Rogistrar-Gieneml, cspociadly in 6k and 6k A Roports ; also
Mr. Milno's nrticlo ¥ Mertality " in the Earyefopadis Dritamwios.
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own law of mortality, we might well sccept the results o
conelusivi.

Dr. Farr, our highest anthority on this subject, has, sinee 1341,
constructed three Life Tables for England, —monuments of profound
learning and immense industry.

Int the first of these’ tables his calewlations weére reducced fo o
iz or seale of 100L000 infants under vne year of age, consisting
of boys and girls in the sune proportion as those born and Feyistersd
in the two yesrs 1880-41. This constituted the hypethetioa
populstion which was to bo trscod through its suecessive nannsl
decrements by death, until its foel extinetion in 100 or 106 years,

The deaths, malo ond female, cut of this 100,000, in the fing
year, were assumed 1o be in exact proportion to the tolal deaths of
cach sex registered st that agein 1841, The births were asuned
to have securred in the year of which Japuary 1, 1841, was the
middle poinf. The survivers became the * population" from
which the deaths registered as between one and two years of age
in 1841 were apain sabirscted, in onder to show the mumber of

survivars on Jamuary 1, 1843,

For the first twe years, thorefore, the mte of mortality was not
o population death-rafe, but = §irdh death-rate.  Tn fact, there was
a dilemmo. Hed the radix of the table been taken to represent
the census of population, instead of the registor of births, the
ealeulated ratio of mortality would have beem higher; besauss a
wery large, theugh unascertained, number of the children living
“undor cno year of age” hod not beon so enumerated ; and ihe
error would have been greater than that which has resulted from o
oomparison of deaths and births, not including those births whics
wsoaped registration. The unavoidable insceurscy of the caleulation,
whether based on the Consas or the Birth Registers, waa fr:mkl;
wdmitted by the antbor. A e basis being unattainable, the
smaller error was wiscly selected for tho fivst two years of life,
but for succending years—with tho view of obtaining the probable
survivors of the children born in 1840-41—it was thought beiler
to slopt the conens-distribution of the people seconding to ages,

0N TOE YALUE OF LIFE TABLES, &

and from it fo estimate the propoction of the original 100,000,
which wna to constitute the hypothetieal population living at each
year of life; andl it wos agoin nssumed thet the males and females
dring ot cach future year out of that by tical population
would be in exaet proportion fo the tofal deaths of the respective
sexeg registered ot such oge in the single year of (he Census,

After the first five years of life, the mortality was rechoned for
guinquenpisl perfods, and the preciss nges of ithi;
each quinguennium were eorrected by o process of interpelation,
Some smch sdjustment was indeed neee ;y fory in 1841, the
Censas Commissioners allowed persons of 33, ar 34, to call
themsclves 30, and so for other ages,

U'Thus it was found that 8,693 mon died at the sge 0:25 out of 724,013
Eving; the.mean ago of thess persons may be token to bo
know the mortalify therefors af that age, and can tell () how m
given mumber, sy 32,792, aged 22, will live & yea
warvivors of the 100,000 alive on Ju y 1, 1843, will be
188, By repeating this calculation ot ¢ quinguenmi
botemcs ovident that the force of mord s regulated b
may b expressed by regular curves which can bo derived i
sesbls us to vorroct, o obsrrvations, whize they are known to bo érrenesus
Erom mis-stnlomonts of sge."" ™

The first donbtlel assomption which strilkes ws in this remarkable
passage is, that there is no evidence that the m
persons living ot any quinguonnium or decenninm o
precise age equidistant from the extremes, or that th
thoss persoms might not b nearer one extreme than
Wi see numerous instances of aberration from o regular arithmedical
progrossion, in different groups of population, snd cepecinlly in
the earlier years of life, and at perieds of age chicfly affected by
migration.

It is hardly nesgssary to say, that if, during any of the years
«of the quarter-century sines 1841, a greater or & loss proportion of
fha populstion than that “oxpected™ did nctuslly die at each

* Fifth Annual Koport Beglstsar Gonoral, 15843, p. 22
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dge, the hypothesis on which thoe first Life Tablo wns formed
is unsupported by facts, That table, T repeat, representod a
of ostimates, regulated indeed by mathematical formulx,
founded culy on the facts of 4 singlo year, and on the particy
composition and the vital forces of & pre-existent- populats
Theso “expectations” of lifo might or might not be realiz
the meton]l dumtion of the lives of children borm in 1840.
Tnfluences for good or for harm, exceptional  disturbamess of
vital farce — dearth, famine, and pestilence on the one i,
commercial prosperity and favournble semsoms on the ether—
oceurring 0 they have ocourred in the after hife-time of {h
genoration, must kave left o number of annunl survivorns dif
more or loss wikely from the number expreted to sury
aeconding to the mte of mordality in 1841. Whether, in fic
number, which ought by theory to have sarvived, did so sury
at the end of each mipcced rear aof life, can mever be
because it is impossible o trece the actual lives ond deaths of llu
children represented by the fundomental 100,000 of the Table.
The objections naturally rnissl to an estimato of the dumtion of
life in Englind—and with still greater foree, ne we shall see, to
such estimntes for towns and portions of the population—
solely om the rate of mortality for a single year, led to an exten
of that basis in the sccond Life Table, which appeared in
Annual Report of the Registmr Generl.  Hero, the deaths
ocourring in seven years, 18381844, were tok
which to clmlate the mortality at cach period of Tife,
population of 1841 still vom g the pivet from which a
hypothetical ecaleulation was o Al for the populstion in fhe
three  yours  proceding amd the three following the [
cmameration.  After the first 15 years of Life, the mate of meri
in decennisl porids was found to fornish Y the most satisfeeton
basia for defermining the soaics of frictions to express the
probabilities of 1ife™® af cach yoar, Yot it con handly bo questioned

* Appendiz, p Ji: 12tk Annmal Regorl Bagistrar Beneral.

OF THE VALUE OF LIFE TABLES, 5

thit the longer e perieds during which ealenlation is mado to
mpersedo obsorvation, the greater s the risk of diserepancy
between ey amd fuct.
The Enghish Life Table, No. 3, hos recontly beon patlished in a
sepanto form.
This very important work D
of the Registrar Gencral,
in his description of the p
deem it advisable to pepent some o
explamations, with cect
Bardly quote pegpes of 5
fow beshles profissi actuaries.
The nmow Life Talle is cul
cemruses, 1641 and 1861, and 6,47
1538<1854%  Another ten yem
to the materials of the previous talde, and l.]|
middle of the torm,  This table; like its pre:
from the sbeerved rates of merbality ok difforen
Wales, The rate of mertality cxpresses the rolat
elements:— 1} men livie ! i
livimg and the time expre AHJ
produce tho years of life with wl
wear of Jife, we nre told, is the lifc

425,940 persons, o

ogjoy ond yoar of

eaumerating the popula

dedivcing the nombors i

distinguishes the four follow

is known or is assumed to be tomary ; thus,

* It has beem assumed exroneonsly (kad this new
populstion. of 1561, Duf tho fact is, that mo table
tensus has yot bean pablished.
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10,000 living for two years yields 20,000 years of Life: (2) the
population inoreases by cqual mombers in equal times, (e ) i
arithmetical progression; thus, if & populstiom is 4,000 af the
beoginning und 6,000 ot the end of a poricd, the mean, 8,000 will
also be thespopulation in the middle of the pericd, and mult

by the intervening years will give tho years of life: (3) if
population fluctuates mnch, and feequent mumerations are mad;,
the mean of coch sceessive couple of enumerations, multiplicd ],\
the time expressed in Fears and frvetions of o year, will give =

the years of lifc: (4) the populstion of = eountry matun
iereascs in equol proportions in oqual times, or in geometrical
progression, for this is the neccssary result if the inorense
imerenses; and i the incresse be small, or if the mean of sever
torms be taken, the result differs litthe from the results nnder case 2,

In sdealing with the English pepulstion determined for b
mid of the years 1841 ond 1831 from two eonmerations,
o B wias carriod baek to the beginning of the year 18
and forwerd o the cnd of fhe year 18564, by a mothom:
process,  * The years of life-time, enjoyed by males axd fe
during the 17 yoears, were doduced (F) separutely for cach of twelre

ages ;" and this also by a series of cquations and interpolations,

The true mean population in geometrical increase, s said to be
lexs than the mean of the numbers living at the beginning and
cnil, miere thon the sumber living in the middle of the peried.
Therefore, to divide the (average) anuual deaths by the arithmet
mean of the extromes would understate the moriality, wl
varies inversely o3 the population. For the smme reason, fo divide
by the population L in the middle of the poried (if that could
bo ascertained) would o\tht.ne the deatherate,  The shorfer fhe
period, the Jevs ix #ho error.  ‘The mean of llu-
of two pednts of tine |

£
extromes—as 1841 and 1851—is ncur the {me nican population
iying through the 17 years. Thus, in colenloting the mean
number of males of the age 15-25, it appeosed that—

o THE VALUE OF LIFE TARLES, (]

1,591, 550=1ruc mean e the Rypothesiz that the population
increased in goometrical progression, ot un uniform
Tabe
]rwl_slﬂ=nrilll:|u'[iuu] mean of the numbers liviag in 1841
ond 1851 ;
3 1,508, 424==arithmot of the nnmbers living st the
beginning and end of the 17 years;
) 1,889, 806==numbcr living in the middle of the po d

After one stiff pull at the grommar of Lifc Tobles, we may
pase to toke breath snd coumge for another, comforted by the
ssuramoe, which the preceding figures are intended to give us,
that—in the prescat condition of ewr national statistics of life and
death—the casily obtnined srithmetical mean between wo
conseetitive decennial enumertions of a people expresses with
micient sceuraey its mean population for & longer peri *
the middle of which shall coimcide with the middle of such
deconninm.  But it is difficult {0 cscape the inferemee, which
again ond ngnin suggests itself—in reflecting on the nethods nf
caleulating probabilitics of life—that an cxpenditure of
ingemious labour, end o risk of many questionable sssur
might bo saved by counting up the population onco s
When we are advised, 15 in the preceding case 3, to take
of cach suecossive couple of @ rations, if the int
shrt—or, ns in the case of this Life Table, to take th
two enumerations equidistant from the extremes, if the period of
eheervation be fomg—it i3 als ta doubt that thero is
too much of theory, y in the whal hiod
«of computation, and that we J)u..ull] b much safer urer with
an ammunl eensus, which would generally saperseds the necossity
of pstimating o mesn, or ony intermedinte stage, botwe two
enumerstions,

To return to Dr. Farr's proli
mortality, we arc ngnin infor
perinds of life by dividing “the d
contemporancons years of life out of which thuy cceur, d dAuced
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from the of & eorrespandi nge enumoratod at the
census.

Here, #s in the provions Life Tables, it is assumed that
chiblren born witliin the period of ohservation will live s lo
and 1o longer than, those whe were bem af infervals durie
century preceding that period, mod who maede uwp the Liv
populstion st the ceasus.  All the divemse conditions o
cireumstances — physicsl, moml, pelitical, and social —
varously affected the durstion of 1ife in Evglmd for s
antecedont series of years (or the equivalents of those cond h
werg assumed fo exist and to act with precisely. equal foree upon
the chilileen born in 1856-1854 and constituting so large o porties
of the present goneration.

The new Lifo Table consists of threo paris:—the first for

i perscas,” and consisting of such proportionsat cach ago of th
eexes 25 are produced by the birtha; the second for males; 1k
for females.  Tlee basis of part i. (for persons} is 1,000,000 chi
born alive; and as boys awd girls wore born in England dur
pecied of observation in the proportion of 511,745 boys to 48
these numbers were made: respeetively. the bases of parts i
In the syneopiieal talle (p. 24) the numbors of males and
living and dying at cach year of age are given, it ia said, o
they would exist in.a pepulation uwnder the same law of
martality, which is found by dircet - observation to pre
England and Wales, undisturbed By emigralion, by excers of birlhe
wrer deaths, or by any offier eleatent of fhatd Bnd, =
Now, as thess conditions are never practially fulfilled in the
English popalation, or in any portion'of it, the hypethesis, however
eorrectly applicd to o cal tion of probubilitics, is of no practical
value in the comparison of facts by the smitery statist. It i
morcover, diffionlt to eoncedve how thot w 8 horo tormed—the
Inw of mortality, ond which I should rather coll—a serics of
cabculated results from a limited vecord of events, can possibly be
ssundisturbed by emigration, by cxoess of births ovor deaths,” &e;
for thess cerisinly have alwoys affected—{hough by no means

O TIE VALUE OF LIFE TABLES @

priformly or sccording to any known Inw—the numbers, ages,
births, and deaths of the E uxid their tfluens
are uniestionoble, if not ealenlable, upen crery census and o
mortuary register.

In sddition te the prineipal computation of this
smount of valaable inferm
for referenes, is presented
of males and females at differe
mean agge ot death, B—and all these

w .
Wo learn that the expected doration of
3001 years for m lea, amd 41785 W
mean  after-life-time  of d
g0-1,—and  that this would nlsa be il
the living” wure tho population stati
of young people reducad the age of 1
(i) by BT years, or by Kalf' the differ
nl‘eﬂfﬁ 204 and the wem erpeetation of 1i
diforomen, 116 yoars, is said to |
am exnoss of young lives; =
balanee the doaths
the whale) were bam anm
Hore, again, I munst e
whichi these tablos’ are 80
confildenee, tho conclusi

@ in town popilal
anly by the Registers,

# The best definitionn of thes
alutisties, ma tho rir moge
are io be found fn the &
Cilspadie oft Amatemy and Fhyrioksgy.
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the true salution of tho difficalty, and the true answer to a questis
which hos bern recontly asked: Is there any sumerical ted
it of tho comparative slubrity of Bocalitics and the witality of
4 different groups of population, which way be more mr“.‘ﬂr
4 employed than their respeetive rates of mortality’

Before toking leave of Life Tulle No. 3, it may be gs well tp
give, in o tabalar form, the comparative Expectation of Life, from
the Tupes E.nn.m[ Lire Tapres,

Ages (Blafa) =
.' w ||| e |n

ylshiasl:llzs 20:03 | 1350 | |ae

oo No 1] 40t7 | a7es |

{1533 = 1844 .. Now I 4038 | AT4T | 3500 | 3320 | 9615 1967 | 1360 | &6

1538 -1 Jo 3. 3T ﬂws 19:54 | 13:53 | 845
The superiority of the sew Life Table consists mainly in its
cmbracing o copsiderably extended period of observation —the
clomentary units being proportionately more numerous, snd
therefors the resalts loss exeeplional. This companison shows that
the probabilities of after-life-time at nw‘r_r nge have decreasd
betweon 1841 and the last peried of cheervation, the middle year
of which was 1846. This decrcass is greatost ot the ages D0t £

oz =B the most active and motive period of existonco.  We shall

atxiously watch for o Foorth Life Table, extending the porid of
observation to 1864, with the census of 1851 at or about the
middle peint. If the late apparent full of the vital barometer
contines in England, notwithstanding ** sinitary reform,"" we mus
caet about for some clue to the mystery.

B—=Desracr oz Lorar Lorm Taeves.

I. If there ore dissgrecoblo uncertointics and probabilities of
orror in the reconds on which the English Life Tobles aro founded ;
if, owing to defective dats, they are not perfock indices of the
longevity of the English peoplo; their follacies shriuk isto
imsignificance when compared with thoese of similar caloulafives
(ulso called Lifo Tables) for particular towns and districts.

ON THE VALUE oF LIFE TADLES 11

rn his 5th Annnal Report, the Registrar-General published the
dlements of tahiles for the Metropolis, Snrrey, and Liverpool; and,
i the Tik, & mere completo so for Manchester. A very clear
idea of the compantive loss of Lifi, from h to the longest period
of existence in cach populativn, wo be conveyed by soms
citriousdy comstructed disgrams in the former volume, i
anil deaths ropresented in each par
commaunity described.  But wherever th
from placo to place are as free
become between the various districts and towns of
slmost impassible to dotermine the specifie
partienlar group of .
colouring of each grow
The ssme picture of 1}
twice presented to th
in different portions
migratiog of young

when the facts recorded

separate caleulation. ;
A reference o th poes’ ol the people in tl

will shew that very

greal town popt

Tut, unfortunately, the census does ne

any provincial town from il

population of o place docs

watice population, In like mr

districts include s of P who were

Multitudes die in the conntry

towns, ‘The pl

thia people of di

aid housed umder eviry coaced
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condition, and hereditary influernce—might indeed produco E
and distinctive resalts, for the nse of the statist and the physicias,
if every such group could be teacel from birth fo death as 5
separnte community ; bat sinee, in the course of life, thens
of probably every district are more or less dispersed, and ap
reckoned the cmsus, among other communities ifforing in
various particilars from those of their extraction,—ns local lf.
inbles, constructed uwpon the consus and registers in their prosent
form, can represent truly—few, even approximately—the duratio
ar expeotation of life appertaining to tho indigenous populaticss,
For cxample, to show how differently the least fatal and mest
vigorous vicenniad of lifo—ape 15 to 35—must affect o loeal life
fable; it appears that in Liverpool the proportion of these y, Bz
adults to the whale population, in 1841, was nearly 42 per cent.;
in Manchester, 3 in London, neerly 40 per eent® But
Surrey, it only 343, and in 63 healthy distriots™ {(of w
more Kiereafter) the proportion sank to less thon 32 per cont,

We have seen that this differs
period of life, &5 cansed mainly 1

aging 8 per cent. at that
town inflax of young
Tut to what extent 1
immigration affects the composition of town communities is o
known exzetly in La
in tho ee

healthy people born i cther dis

fuor, although under * birth-places

town and distriet were natives of ether countics, the number bom

in healthy districts in the somo county is not stated, This, we
know not how fur the populatien of Birmingham was recruited
from Warwicksh or how many inhabitants of pool snd
Manchester sprag oo stalwart ancestry in the agriculturl
districts of Lancash » howerer, boe quite sare 1)
the rmies of m v, 1 the soeeallod Liverpool

b.1¥ «r Life Tables, i udult and produetive period of life,
do not nearly represent the mortality of the sntive communitics,

* In 1881, this mio kad suzk to 1, ayproximating to the country ratie,

ON THE VALUE 0T LIFE TAX

Again, the death-roll, on w
& unrelishle a8 its popalation o
from countey villages leaves the very young and the very
2t homee, whil it eredits other distric t=—populous lowns o5
—with the deaths of enterprizing cmigmats.

11, There ore 63 districts in Eogland in w
mortality did not execed 17 por 1,000, These,
iife healthy districts™ aod 1 info ene
emploged by De, Fare ns thie e
or rathor series of tables, publ
the Royal Sooiety.® In this o
desaribes improved procosses of inten
pow formmlm, But our business is wit
these tables, which, altho
oheervation (1845- o ETL
fo exeeplion, as f e CONOLTD
the life-tables of grea on referring fo the
censns of the ten selocted districts
24 por cent. of the adults were
therefore, to that extent ol least, C v of life i
& doabtful index of the vital foree of the Moreover,

uap, hove been

new life-table,

on- only i

the reported mortality of these e dovs not show

1o deaths of their indigenous poy
Tosulting from the great exeess of
It has been comsumed in towns, ux
The flawer of the population Las been sent to feod G2

Tife in manufocture and comme Under-the First B

yoang men of France were ealled food for the eannsit, ‘
present: eonployments and movemeats nnd  conee

peeple: of England, young mon | nd women foo) of the
districts nre drafted off as—food
who are spared by the fwctory
avererowded dwelling, the impure air of the

» Philescphical Transetions, vol. 148, past IL

1 work-placo estroyed by the
and the habits
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and vices of town life,  Without & continual inpouring of ecurtry
pecple nt the healthicst ages, the great town-populations weuld
mapidly waste away, by a natoral or rather unnatural docrease.

Thus earsorily huve I examined the grounds on which sanitary
controversialists require us to adopt some numerieal tost of uu-:
force and sanitary condition in a couniry, communily or d::im
whether that test be the ratioof deaths to population, or the
deaths to Lirths, or the ratio of births to population, or the average
age ot demh®; or the cxpooted duration of life and mean fife
time, as shown in Life Tables.  With inaccurate data, incomplote
records of ill-defined facts, amd other similar sources of error, thes
various methods (each and all} are open to valid objections, The
eame defeets of data, which vitiate locsl rates of mortality, vitiate
also the lifo tables deduced from thom. The moere complex and
refined the calealations, the mure offensively do the clomentary
wrrora obtrudo themsslves,

Genernlization, an cesential process in the induction of lows
from mumerous ebscrvations of facts and events, may be employed
so rapidly, or on so insufflcient & mamber of particulars, s rther
to pervort truth than to sid in its discovery. It will be time
enough to speak of the English laws of population and mortality,
when the nabe elements of caleulation kave boon verified d
long periods of cbeervation. Mo series of equations, ne logaritheaic
eurves of mortality, no theoretical interpolations, will supply the
want of full and aecurate recond of facts. We grant that facts
are stubborn things, and apt to bebave without the grace and
complaisance of theories. Nevertheless, wo bad bebter aceept
them, in this matter, with all their faults,—verifying, corvecting,
amid patiently sccumnlating the returns, until the mass of genuine

matorial suffices for a profitable annlysis and for n troo induction of

“laws" of lifo and death.

# "Thise nurgsons Lests are disrussed in sn sethele on © Vital Statisties,
in 1k Social Sesemos Reriess, Angust, 1808,

G¥ THE VALUE OF LIFE TAULES.

fo ought to be enabled, by offsial records, fo trace eart
frnlh it commencemeont Lo its conelnsion,—connecting the rog
of tho birth with that of the death. The mortuary record ought to
contain, as far as thess particulars can be gseortai this prey .o|l=
dwelling plices of the deceasod, —
and civil condition,—heside the p
resailence in that pluce before

To comclude this

ircumetances, fhe Mean |
district, town, county, or ! a most valuable
ftem of informstion; but, when supplemented and  checked
by the other particalirs above- mentioned, it \.\-,u]] be almaost o
perfeet numerical test of the vital fores and sanitary state of o
given populotion. 1 am therefore justificd in ulllnn( for at least
ano sddition to every registry of death, wamely n
bt doseased. This amendsn might be immediately
Others would follow. By degrees, and ns he regisiration of bisths
axil deaths improves, and ns sanitary org o advances, the
namber of Birth-pluces “mot specified ™ would steadily
and from the commencement of the change there would be
respectabile propertion of relurns for purposcs of calenlstion.

Even under prosent
of the natives of o

= Tt s most sathifactory o fied tha
1o the Rogistrar-General (27th Am
inberesting and imyportant docmeent
tha recommendations which have been w
refarm ia the registeation syslein.
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FIRST EXPERIMENT.

g, Port Sonthiwielk,
July 5th, 1864
S,

I mAvE the honour to forward for the fivouralile
consideration of his Lordship, the Major General Come
manding the District, and truonsmission to the Quarter
Master General, the accompanying application of Captain
MeeGiwire, of the Detachment wnder my Command, for o
Board to report on the merits of a * Fienp Hanook,”
invented by him;—and respectfully to add, that, having
carcfully ingpected the Hammock, and personally tried i,
s well as from the report of & Serjeant of the Detach.
ment who had slept in one for several nights, it is in my
opinion & most simple and practically useful i ition,
and would, I believe, if adopted in the S
much benefit and ecomfort to both men and Oficera in the

Field. ;
I have the hononr to be,

:
Your Obudicut Scivaut,
(Bigned) F. G. URQUHART, Col.
sud Major 20d 1st Royal Regt.
‘ommanding Detachment.

To the Assistant Quarter Master General,
Portsmouth.

I beg to enclose the annexed letter and sketch of a
Ficld Hammock, the invention of Captain MeeGwire,
2nd 1st Royal Rogiment, now under canvas on Ports-
down Hill; having inspected this Hammock in a Tent,
with a man in it, I think it has great advantages, and it
keepa the man off the gronnd and at the same time
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covers him; it is very Iight and portoble, and in
opinion preferable to a * Tente d'abyi” .
(Bigned) W. PAULET,
M. General,
Commanding 8. W. District,
Portemouth,
July 8, 1864,

The Currah Camp,
26th Angust, 1863.

Bim,

I have the honour to state with reforence to
Divigion Order, Angust 12, 1865, that two (2} Tents and
twenty (20) Hammocks were handed over to the Lst 5th
Fugilicrs on the 15th instant, and were pitched and
arranged under the direetions of Captain MeeGwire; the
men were chogen from those who had been on Foreign
Service, and 10 were told off to each Tent.

I beg to report that the weather has been very wet
and stormy gince the Tenta and Hammocks have been
under trinl, that the men have alept in them regularly up
to this date, and from questioning them individwally, I
find :—

1st. That they are all of opinion that the new Hamn-
mocks have a great advantage over the Ficld Blankets
now in nse.

2nd. That the Hammooks appear durable, and com-
pletely answer the purpose of keeping the men off the
ground.

8rd, That the Hammoek pegs do not give way with
the weight of the men,

4th. That they prefer the Hammocks to eleeping on
the ground, and find them particularly comfortable.

dth. That the Haramocks fold very easily on the Knap-
rack, aud that the extra weight would be well compen-
sated for by the extra comfort on arrival in Camp after
a march.

5

1 beg further to atate that the opinion of the Oficers
of the Regiment agroes with my own, viz: that the Ham-
mock is & most valuable invention, and likely to be
of great advantage to the health and comiwt of the
Soldier on netive Service,

1 consider that each man ghonld carry the Hammock
complate, with the second cord and four pegs, so that it
could be used if necessary, without the Tent, and in that
way in wet weathoer wonld be preforved by the men to
the usnal Field Blankets even with the addition of a
share of & tente d'abei; for example, it would be invalu-
pble on an ent-lying Picquet, and I have practised the
wen in putting up the Hammocks without as well as
with the Tents.

1 have found the comparative weights as follow, and
it must be remembered that the Blanket would be more
lisble to wet from being on the ground, and after wet
weather would be probably heavier.

Iba.  nza,
Captain MecGwire's Hummock . . . 5 6
2 Polea® st 124
2 Ropes* . . T4
4Pegs . .. . 154
a4
Field Blanket .

Tente d'abri complete, about 8 1bs. 4 n?a.%
Allowing to each 3 men § .

Total .

I have the honour to be,
Sir,
Your most obedient humble Servant,
(Signed) W. . MASTER, Col.
Commanding 1t Bu. Jth Fusiliers,
The Brigade Major,
1st Brigade,
Curragh Camp,

——

* {r gmall staves or conds.
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o) P. 3L 0. Oiffes,
Ourragh Camp,
Hept, 15th, 1885,

I am not aware whether the attention of the
thecferenml has been called to the subject, but under
any circumstances, I am justified in recording my opinien
(mnong others) on the following pointa: — Captain
MeoGwire, Royal Regiment, has lately introduced a
Ficld Hammock, which possesses so many advantages
over the ordinary Field Blanket, that it is worthy of the
consideration of the Medical Department of the Army,
how far it is suited to supersede the latter on & campiign,
or when Troops are tented in standing Camps, or for the
wae of the sick in Hospital Marquees,

A. The Field Hammock consists of Blanket Material
much strengthened by a non-clastic and durable sub-
stance, thus combining warmth and s 3

B. It may be used either s a Blanket, or as a Ham-
mock and covering, two-thivds of the width forming the
Hammock, the remainder the eovering.

C. It may be pitched either in a Tent, or in the open
without Tents, so that the soldier has a bed at once ready
for bim, and carried by himself,

D. The Hammock complete consists of the Hammock
propur, 2 staves (26 inches high), and 4 pegs and cords,
the extra weight over the crdinary Field Blanket, being
under 3 lbs, while the whole can be quite as neatly
folded on and fastened to the Kno

E. The staves are made of the best red Deal, and
though so light as not to weigh more than 5 ounces each,
they ave eo strong, when placed at the angle necessary
to gling the Hammock, that they are capable of bearing
the weight of 8 men, each weighing 11 to 12 stone.

F. By increasing the radius of the ordinary Bell Tents
8 inches, ten men can readily be accommodated in each
Tent. The Heads of the Hammocks (which are out-
wards) are 40 inches apart.

Srx,

]

& They can be put up in o very short fime :—Thus,
& Tent can be very readily pitched, the ten Hammocks
glung, and their occupants all in bed in 8} minutes,

From the above I submit that the advantages in a
sanitary point of view, are simple and clear.

1. A Hammock is, uwnder any circumstances, moro
comfortable than the ground, wet or dry.

2. The soldier carries his bed with him, and can pitch
it anywhere nnder cover or not.

& The Bed can be pitched in a few minutes.

4 The occupant is always off the ground.

5. Tho equal distribution, in either case, economizes

and gives cach man o clear berth.

6. The heads of the men are considerably raised above
the draught from under the curtain of the Tent.

Thres Tents, each containing 10 Hammocks, have for =
gomo fime been in use here by the B. H. Artillery, 10th
Hugsars, and 5th Fusiliers. Those of the last-mentioned
Regt. have slept there in all weathers, and have never
suffered from damp or cold; indeed they have to myself
personally expressed their sense of the comfort and
sugness of the Hammock, as compared even with the
Barrack Room Bed.

I am therefore of the apinion that Captain MecGrwire's
plan, being practicable, gimple, and likely to be most ser-
wiceable, ought to have a more extended trial by authority,
under various circumstances and different conditions.

I have the honour to be,
Bir,
Your most obedient Servant,
(Signed) W. ORD MACKENZIE, M.D.
Btaff Burgeon Major,
P. M. O.
To tha
Inspector General,
&, &eo, &
Army Medical Oifico,
Dublin Castle,




Army Madical Offics,
Dublin Castls,
20nd Bapt. 1665,
Bm,

Referring to your letter of the 15th instant, on
the subject of a Field Hammock, lately introduced by
Captain MeoGwire, 2nd 1st Foot.

I have the honour to acquaint you, that I submitted
your letter, with my recommendation for the considers.
tion of the Director General, Army Medical Department,
who suggests that you should bring the matter under
the notice of the Local Military Authorities, who, on your
recommendation, may be pleased to submit the Field
Hammock to such full test as may establish its practical

“ waloa

You will be good enough to report the result of your
representations, and also any further trial of the Field
Hammoek that may be made.

1 have the honour fo be, -
Bir,
Your most obedient Servant,
(Bigued) 8. M. HADAWAY,
Inepector General.
The Principal Medical Officor,
Carragh Cianp.

A true Copy.
J. MACGREGOR,
Dep. Ins. General,
; Principal Medical Officer.
Principal Medical Officer's Office,
18th Nov. 1865,

P. M. 0. Offiee,
Curragh Camp,
Sep, 26, 1865

In formarding the enclosed copy of a letter which
I wrote to the Inspector General of Hospitals, in Dublin,
cn 15th inst,

1 have the honour to state, he has recommended mae,
by instrmetions from the Director General, Army :IE-.'clitlﬂl
Department, to bring the subject of it nnder the notice
of the Military Authoritics here. I have no doubt that
the Major Genernl Commanding the Division has already
had his attention drawn to the Ficld Hammock, lately
introdnced by Captain MecGowire, Royal Regiment, and
Tas Pnﬂmh]:; formed his own opinion on its merits; at
the same time, T consider it my doty as P, M. O at this
Station, to bring it more prominently before him, and to
recommend that the Field Hammock be put to such full
test as moy catablish its practical value,

To the full deseription and other remarks which T
have made in the enclosed letter, I need only add, that,
in reply to certain queries from me, the Medical Officers in
charge of R. H. Artillery, 10th Hussars, and 5th Fusiliers,
in which Regiments the Hummocks have been tested, in
Camp, are all nnanimons in fvour of it.

T have the honour to be,
Sir,
Your most obedient Servant,
(Signed) W. ORD MACKENZIE, M.D.
Staff Burgeon Major,
P. M. O.
The A. A, General, &e. &e. Cormgh.
A true Copy.
J. MACGREGOR,
Deputy Inspector General,
P. M. O.
P. M. 0, Offies, Carragh Camp,
Nor, 10, 1865,




10

Camp Curragh,
274k Soplember, 1865,

Bim,

With refoerence to Memorandum dated “ Assist-
ant Quarter Master General's Office, 16t September 1865,
I have the honour to report that an experimental Tent
with ten Hammocks complete was received from Captain
MecGwire on the 2nd instant, and ten old soldiers of the
Regiment were detailed to oceupy it, and have done go
up to the present period.

I beg to state that I consider the Hammork a great
improvement, being conducive to the health and comfort
of the men, and the ocenpants of the Tent, who are old
soldiers accngtomed to Tent life in India and the Crimes,
are unanimouns in their approval of the Hammocks.

I have, & &e.
(Bigned) Y. BAKER, Colonel,
tommanding 10th R. Hussars.
To the Assistant Coarter Moster General,

1st Qotober, 1865
SR,

In returning the accompanying correspondence
regpecting the new Field Hammock, the invention of
Captain McoGwire, 2nd 1et Regiment, T have the honour
to report, that, in compliance with the instmctions con-
veyed in your letter dated 13th July last, o trinl of the
invention has been given by different Corps in this Camp.

The Reporta of the Officors commanding are enclosed,
all of whom (with the exception of Colonel Holeombe,
Ind 1et Regiment) mention it in the bighest terms of
commendation.

I have ales inspected the Hammocks, and I consider
the invention excellont ag a preservative to lhealth on
Field aervice.

11

The men who have used the Hammocks are unanimonus
in their praisea of the comfort they have expenienced
when sleeping in them, ete. ete. ete.

(Bigued) G. W. KEY,
Major Ge neral,
Commanding Dublin Division,
To the Deputy Quarter Master Genernl,
Dublin Castla,

AGENTS
BROWN BROTHERS,
165, Pi
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GERMINAL MATTER

AND THE

CONTACT THEORY.

O sometimes reads of heaps of ecorn, in fertile and
little accessible lands, rotting below while additions
are heing eontinually made above ; medical literature

bears too much resemblance to thes cumulations.
Facts and observations of the utmost value have beon
stored up in the archives of medicine in the past, and
euch are being added still; but matters of the utmost
importance after being insisted on for awhile are lost
sight of for long periods, and facts of equal import-
ance are scarcely ever in equal prominence. The
reason is that our facts are in great part isolated, and
in mumbers so vast that no human mind can firmly
grasp them all. The evil is already great, and will
assuredly inerease unless the relation of the facts
ome to another can be detected, unless steps are
made towards the -diseovery of the laws which
hind the seemingly chaotic mass into the great plan
of organic life, of which disease is part. Deprecia-
tion due only to baseless theories is too ofien extended
to theory in general, but even a theory which does
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no more than harmonise a large number of fus
. : )
is a useful aid to further progress, and is often the
means by which we arrive at a law.

As a preliminary to the subject indicated by the
above title, and in order to remove some obstacles ot
of our path, T must prove a medical theorem. W,
shall arrive at it by three easy steps. The first stop is
this :

I Air ﬂoat_ea with ease and for a considerable tine
and distance light and small masses of organic matter.

It can carry large and heavy ones.

ﬂtandin_g on the extreme edge of a river, a strong
gale blowing over three hundred yards of water and
wet mud, I have collected particles of guartz of con-
siderable size which had struck me with sting; 1
AL e e with stinging fores

Volcanie dust and the sand of the Affri
rican desert
have fallen on ships far out of sight of land, E

On a calm fllay, looking from a height at a dusty
road erowded with foot passengers, you will see a cloud
of fine dust, heavy particles, mostly silien, hanging
over its whole course, and still move so if ’.-}Iel‘cg]ﬂ:’
horses and wheels. The dust on the grass and hedges
near roads and footpaths tells the same tale, y

From a hill-top, when there is a gentle breeze and
the air is elear, observe the smoke of a village trailin
miles away; it will not be deubted that the snw]i
eonsists of solid particles,

7

Of all winds, the dry north-east, the polar eurrent,
carries with it most fine solid matter; it is colder,
and, being therefore more dense, has greater float-
ing power: it scarcely ever looks clear in town
or country. Moisture, not in exeess, aggregates
and precipitates these particles and renders the air
transparent.

On a &till, hot summer afternoon it is a pleasure to
watch the gossamer spider carried aloft on the fibres
he has gpun by the action of a current of air not
strong enough to be pereeptible to the hand.

Seeds of all sizes gail in the air, from the thistle or
taraxacum, with their parachutes of bristles, down to
the smallest floated by its thread of cotton. The
spores of many fungi and the pollen of plants pass
freely through the air, and can be collected on a glazs
wet with glycerine,

Odoriferous particles, tiny globules of essential oils,
are borne immense distances. This is well and long
known,

“ As when to them who sail
Boyond the Cape of Hope, and now aro past
Mozambio, off at s norih-cast winds blow
Babean odours from the spicy shore
OF Araby the blest | with such delay
Well pleased they slack their conrse, and many & league
Checred with the gratefil smell old Qoean smiles”

II. Minute portions of organic matter are constantly
thrown off by animals and men. This is our second
step.
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Unless it be from the teeth or nails, there would he
difficulty in naming any surface of the body, interns]
or external, from which they are not, and this oceurs
especially in deviations from health, even though bu
slight. From the epidermis in its perfect condition
there come only its dead seales, its sweat and gebum,
But it is rarely in this condition over the whole body;
a pimple broken sets free the pus cell; small spots of
skin disease throw off the epithelium cells prematurely
or discharge an ichor, which driés into the thinmest
scales.

The mueons membrane in perfact health is said to
form a hyaline mueus without even the muens-eor-
puscle. This is almost an ideal state.

Yery large surfaces may throw off their epithelium,
as of the small intestine in cholera. Some say this is
after death, and it may be after systemic death, but
!mlcss produced by putrefactive change like the peel-
ing of the cuticle from a corpse, in which case it is of
no importance, the tissues are not locally dead, or else
it would not oecur—a consideration unaecountably oyer.
looked. In scarlatina, the kidney often l!l.'Hqu;mﬂ[t‘s
as well as the skin. The conjunctiva in ophthalmia,
the airways in coryza and bronehitis, the alimentary
tract in diarrheea, dysentery, &e.; the glznito-m-inm-}
surfaces in cystitis, gonorrhea, and syphilis; in fact,
the whole inner skin throws off; according to the
nature of the irritation to which it is exposed, its
epithelinm, the muens-corpusele and all its modifico.
tions, the pus-corpuscle, the compound granular cor-
pusele, nuclear or molecular matter, blood, and even
small shreds of its own substance. The matters we

9

have spoken of in little pellets of mucus fall in the
dust, dry exteriorly, and remain moist within, and with
adherent fibres the délviz of elothing, &e., must often
hear no inconsiderable likeness to seeds or spores with
the fibres attached, by which they are borne on the
wind. Something similar will take place when dried
on woven fabrics and broken off; or they may be
thrown into the air in so minute a state of division as
never to touch the ground till they reach their desti-
nation. Sneeze into a sunbeam penetrating a dark
room, and you will gen myriads of such ]J:u'[ic!u-:z, all
containing organic matter, as small as the globules of
mist or clond. In the rooms of the sick, in forecastles
of ghips, in overerowded houses, in the air surround-
ing thick habitations of men—especially where, as is
far too often the case, urine and freces are allowed to
dry and rise in dust—particles of such organic matter
are suspended in the air; they form part of it.

The third step is—

III. These are received into the body, and some
pass into the lll11j,,"é~', s0 a8 to reach the blood,

They enter the eye, the mouth, the throat, the ali-
mentary canal, and especially the airways, and to
these T wish to direct partieular attention. At this
point I will crave my readers’ pardon for asking them
to call to mind the last London fop—how impossible it
was to Iy:cp it out of their houses, how it made their
eyes smart, was smelt in the nose, tasted in the mouth
and throat, and felt far down into the lungs, and seen
hours after in the expectoration—their doing so will

§
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lend force to my argument. We will follow the air a
it approaches the nostrils carrying with it all that it
holds in suspension which, ag we have seen, may nod
be little ; it proceeds with inereasing velocity as w

to a sluice; and let me not be supposed to undervalue
nature’s means for preventing the entrance of im.
puritics. The aiv, first strained through the hairs
which protect the nostril without and within, new
passes in a thin layer between moist surfaces sensi

both with olfactory and ordinary sense, then impir

on the back of the pharynx, and here the heavier par-
ticles, if not stopped before, are likely to be re.
tained, to be eventually swallowed. Afterwards, it
has to pass a portal guarded by the most scute
sensation, the slightest irritation of which is suffi.
cient to reverse the air-current. Once past the
glottis, there ave long tubes diminishing in calibre,
their surfaces moist, and if even here, in the slack.
ening stream, the particles touch and adhere, there
are cilie ready to bring them in mucus to the
glottis, to be expectorated or swallowed, Can any-
thing escape 50 elaborate a respirator ¥ The lungs of
dry grinders and masons fell us too plainly that even
particles of steel and silica large enough to feel gritty
in the tissue of the lung, and to be e y found when
that has been by heat or chemistry destroyed, may do
go; and yeb such particles are almost pebbles for
weight and size compared to the little masses of sur-
face-dry organic matter fo which we have directed
attention. These are in specific gravity so much
lighter, and, while o ly they may be of excessive
minuteness, are further diminizhed by |mrt,ial 1]|'_-_"in_g.
In the act of inhalation we draw them far into the
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lungs to surfaces wet with liguor sanguinis, to the
very air-cells, that is, to the blood,

Bacrati, mstimis anoe.

Three steps of proof lead to my theorem. They
ane

1st. Air floats light little masses long and far.

and. We are always throwing off Tight little masses
of matter.

9rd. These enter the body by different channels,
especially by the airways, whose natural defences are
insufficient to prevent them from g ing to the
cells—to the blood.

My theorem, which follows as the inevitable con-
clusion, is,
a from the body of one
stantly received by other individuals
so a8 to reach their blood.

This would be merely a dizagreeable eonclusion but
of little moment, wera it not that some of thesze mat-
ters are either living or contain living matter ; and
living matter, as we know—matter in_:l state 1l||‘ i'll:_ti'\'.\‘
growth—has the power of exciting living action simi-
lar to its own in suitable material. Bef x

however, on the subject of animal or huma
matter, T wish to &
diseases in which vegetable o

part. The skin, cculis & ]

opportunity of studying the relation of fungi to ger-
minal matter; sometimes the germinal matter, lymph
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or pus, appears first, and fungi ave found in it; iy
other cases, Tinea for instance, as Dr. Tilbury Fox
has shown, the fungi have the precedence by days or
weeks, They have great difficulty in rooting on the
healthy, but if we attribute ague to fungi or confe
void plants, like the palmellw—its most probable
cause—we must either give a very narrow definition of
health, or admit that the healthy suffer. It would
geem that the spores, as they exist in the most dead]
malaria, grow, and that with great rapidity, on the
membrane of the capillaries of the air-cell, passing
from time to time into the blood. This theory of ague
gets rid in great part of a puzale of antiquity—the
cause of the periodicity of ague, which is brought
under the known laws of the periodicity of w |
development. Some of those who dizcover an

(I think it imaginary) between ague and cholera will b
mclined to attribute importance to M. Thomé's en-
tophytes in the stools and bowels of cholera patients;
but their alleged sbundance raizes a suspicion that
they are something exceptional, good and painstaking
observers having failed to find them before. Can we
suppose a vegetable to flonrish equally in the damp
heat of the Lower Gangos, in the dry heat of Mecea,
in the ecold of St. Petersburg even in winter, in the

salt air of the mid-Atlantic, and the saltless air of

Central Europe? We know that the human body and
vaccine {germinal matter) can do so. The .-|g;m i
plant-like, adseriptus glebe, and cholera a traveller,
following with singular eloseness lines of human in-
tercourse : both are certainly diseases of season. It is
,.L:(‘IIL'!'lI“)' true that in this climate cholera beging to
increase with the first leaves and dies away with the
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Iast; but I am inelined to attribute this to easier trans-
mission of its poison, with unimpaired activity, in
warmer water and air, and to the predisposition which
the season brings. Catarrh has been attributed to
vegetable organisms. We must first subtract all cases
depending purely on cold, checked secretion, gouty or
other diathesis, and pm']m]:.-z alzo the severer :-[-iu!g-mic.-g
which have affinities with typhus. These large de-
ductions having been made, there is no reason to
doubt vegetable influence, especially in spring catarrh,
In May and June many toms of pollen alone are
thrown inte the air, and this 15 known in some indi-
viduals to canse the severe symptoms of hay asthma,
and in others is no doubt the cause of slighter ones,
The erust of ringworm may remind us that fungi and
germinal matter may pass into the air together, and
caution us against drawing hard lines.

It would seem that, among poisons, the more
similar the constitution of the matter acting to that
acted on, the more wonderful are the phenomena. No
single dose of a poison from the mineral kingdom will
|1r[,K|1Il‘I) even medicinal effect in a |;11.1||til_1.‘ less than
about the fiftieth of a grain, nor from the vegetable
kingdom in less tham about the one hundredth of a
grain, but animal poisons have an activity far beyond
this; a8 examples, take inoculation and the poison of
dissecting wounds. The poisen of one species acts
unzually less or not at all on others, as we see in cattle
plague affecting the sheep less, and the horse not at
all. Rabies and glanders are exceptions, In the ease
of merely putrid matter there is not this difficulty as
when putrid hides give malignant pustule. The most
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fatal disseeting wounds are from recent human bodie:
after  syste death, but before eomplete tissu
death, while germinal matter remains still living ;
from the horribly putrid, and not from the hod
animals. In the same individual where, of cou
there is often a predisposition to similar action,
often see discharge containing germinal matter acti
loeally on neighbouring parts. I may cite as instan
the effect of the discharge of verruea, eczema, impet
and ecthyma, on surrounding skin ; or the fact that i
bedridden patients the expectoration of phthisis often
marks its passage along the back of the windpipe by
rows of ulcers, ceasing at the glottis.  Or, to take
example from the interior of the body, the fact the
unhealthy wound, any kind of sore, will set uy

OF BUppur atiom, that FF-, i other words, []m1

matter from the wound gives rise to the Ieu-m ition ..|'

similar germinal matter in the gland to which the
lymphaties earry the lymph; and the lymphatic is not
by purpose an excretory system, or it would not di-
eharge into the thoracic duct.

But it is time that the name of Dr. Lionel Beale
should appear in these pages; for to him we owe the
outline of what I eonecive to be a generalisation he
after, 11!'U|JLI|J].\'. to rank as a landmark in med

5*"-"[L'1|L'l“~ We 11‘““_‘- ]Iitli Hong Ouk uf our 1\'(1;\' L0 I

difficulties, to suppose poisons, strange mysterious
entities, the investigation of which by microscope or
chemistry was i:l(J|r|']c.’:=:=1 when the actual ;|ui_~:n|| Was
visible and tangible. Sinee T read—now a ye:

a half ginee—his remarks on purnlent ophithalnia,
onorrhe and the l:uu[-_]giulls fevers, ms 1y ]}w_-\'iun.»'»l:\
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isolated facts have appeared to range themselves in
connected order. What can be more reasonable than
to attribute some of the most wonderful effects of
dizease to the most wonderful substance known—to
i r,rmmilnl matter™ ?  In the o of vaecine, on this
theory we would say that the living and g wing part
of the |}111p|: iz itself the |||||sﬂ||: there 18 no other.
When the ovum i2 k\']m!ulm-d through the semen, w Tint
reason is there to suppose t that this semen differs from
healthy semen in other manner than the semen
cnnsu;n]rli\'c, gouty, or rickety father differs from tl
of a healthy one ? or, further, otherwise than that of a
father with wi oy hair from that of one with woolly ¢
On reflection, it will be found that this amounts to no
more than saying what we know from other sourees
to be troe, that acquired peculiarities are transmitted
to the offspring as well as hereditary ones.

Germinal matter is distinguished from “formed
material,” tissue which has completed its growth, _1'.\'
great pow erof absorpt 1011, 1|\ W hu h it attracts nutritive
matter to itself, and converts it into its own substance,
Dr. Beale points out, as a sort of test for if, [||1"
readiness with which it tokes up the colouring of
cochineal, and of course other soluble matter
wonld remark, obiter, that I think he
us the clue to one of the modes of action of a l.|r;zv
pumber of lotions, and of some internal medicines
also. He showed, and this is of immense consequence,
ihat such matter i3 capable of retaining its vitality
under unfavorable eircumstances for a long time, as,
for example, the mucus and pus-corpusele, the latter
in weak tepid urine for forty-eight hours. He has also
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shown pus living in the eell of vaginal epithelium. [y
order to explain the phenomena of, for example, cholers
in this elimate, we require on any theory to supposc
that its poison can lie long dormant, and thero
well-authenticated cases of infections fovers breaking
out & second time in houzes, which make it necessary
for any theory of them also to account for a period of
dormaney; now, surface-dry germinal matter is almos
in the condition of an egg or a seed. Many low forms
of vegetation grow only when the air is moist, and
when it is dry are dormant; infusoria, some of whish
resemble lumps of germinal matter, do so. Ewven 2
vertebrate animal, the mud-fish of the African rivers,
passes the dry seasom moist in the midst of a cake of
mud. I do not know if there be any evidence as to
whether the snake-poisons are of the nature of germinal
matter; if they are, one might refer to their exira.
ordinary permanence.  Dr. Christizon found the poison
of the eobra, dried into a mass like gum arabie, active
after fifteen years; it is probable they are totally dif.
ferent, as is the case with the cantharidine and formie
acid of the Spanish fly and the ant.

Many animal poisons remain dormant within the
body before producing their systemic effect ; more or
less of local effect is probably produced at onee. This
period of incubation is very vaviable, from two or
three days to very many menths, as in the cage of
rabies, Syphilis has & very variable and sometimes
very long period of incubation. The variability of this
period, I submit, depends on the local mnrlitio;m,in all
cases the germinal matter produeing general symptoms
only when a considerable quantity of it has passed
into the eirculation.

Another pt‘]‘iorl whieh is VoY variable iz the duration
of systemic action; and of this perhaps measles las
the shortest, and syphilis the longest period. The
latter digease, if no other, furmishes an instance of
morbid gm'milml matter affecting continuously two

generations.

The time during which a protective influence is
pxeroised against the action of similar germinal matter
is another period liable to variation, and most de-
serving of study. Since germinal matter can never
want pabulum in the living body, it must exist in all
the exanthemata, or recovery would not take place.

Survey the broad face of medical literature, and
attempt to L"xp]ain the facts there recorded without
mogjmi;liﬂg the i.ll)]_.'lll.l]'iﬂ!!t'(‘. of this active h'riu;_; matter,
its continual dispersion, its frequent reception, its
occasional and varying activity, and the attempt will
fall. You have catarrh sometimes going through a
house, affecting new arrivals, or becoming an epidemic
—influenza, sufficient to suspend public business, even
prevailing g0 that searcely an individual escapes, and
not .'I!\‘\.'II.‘\'F with small LlllH‘lil-]i.l:\'- Agamn, take the
prevalence of boils, a8 was the cuse a fow years ago, or
of unnamed groups of anomalous symptoms, such as
every physician knows that he and hiz brethren have
meb at the same time. Or take the typhus, typhoid,
relapsing group of fevers, varying in intensity in dif-
ferent, epidemies, from that of the Black Assizes, or the
plague, to febricula. Take scarlatina, with its diph-
theritie, ulcerative, and rheumatic variations ; cholera
shading off into rice-water purging, and so forth. DBut
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it is needless to multiply instances ; the amomalies are
well known, the diseases which are not deseribed, the
diseases which are described, but which will not con.
form to the deseriptions, or not long. How seldom
is it acknowledged that the descriptions are but the
deseriptions of types, that round the umbra of each
dizease there i3 a broad penumbra continuous with
that of other diseases, and that the sueeession of dis.
ease is mot the succession of absolute identity, but
merely of similarity, though tending to conform to
certain fypes. But reeognise the importance of ger.
minal matter as pointed ont by Dr. Lionel Beals,
especially in his report on the cattle plague, and fresh
light is thrown on pathology ; recognise that the sue.
eession of this germinal matter need not be that of
identity, but only of similarity, itself’ being descended
from matter not having poisonous properties, or in
slighter degree—that it is given off in all states short of
an ideal health seldom if ever long maintained by men
or animals—that its Imrt.i.cies surface-dry can float in
the air, are breathed frequently and much more fre.
quently when the sanitary condition is bad,—make
reasonable allowance for the influence of bearers,
elothes, ships, or individuals, currents of water or air,
and the diffieulties in acecounting for the transmission
of the best marked types of disease disappear, and
alzo the difficulties of new diseases, of varying types of
old diseases, and of unclassified forms.

What is the range of activity of germinal matter?
We have seen that it may act on the same individual
by whom it is formed, as the discharge of verruca, the
expectoration of phthisis, or the lymph of an unhealthy
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wound ; it may pass to a second individual by actual
contact, 88, S4Y, gonm‘l‘htmll matter from the g]nnds
of the cervix-uteri to the urethral follieles ; or chanere
hetween genital mucous membrane and skin ; or there
may be a bearer intentional or accidental, as the vac-
cine point for the germinal matter of vaceinia, or water
for that of cholera. I have insisted strongly on air as
a bearer, because it has appeared to me that the diffi-
cu]t}' of l?:u]'l.cm'.ring the transit !].ln:m!.;h the air has been
a stumbling-block to many. I have noticed the special
power of the dry east wind to carry solid particles.
Dr. Williams used to pni.llL- out in his leetures the ten-
dency of cholera to increase during these winds, and
Sir Thomas Watson gives a marvellous example of the
gpread of influenza in such an atmosphere.

If particles were diffused into air equally from a
point, their chance of being taken up by the mouth or
nostrils would be as the square of the distance from
the point. In a large hospital-ward with still air, two
patients lying two yards and eight yards from a
patient with typhus, the predisposition being equal,
the nearer would be not four times, but sixteen times
more likely to receive an effective dose of the poizon.
We see the influence of proximity on epidemics mmong
animals and men ; take of each a series of three: bees
in hives, sheep in flocks, and animals scattered; a
erowded ship, overpacked houses, and single dwellings ;
and are not the epidemies in rough proportion to the
crowding ?

Who that has watched from an eminence an ordinary
grey mist settling in the calm air to the lower levels,
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will be surprised that level is so important? There
are some sources of fallacy but msufficient to vitiate the
conelusion that, the peison has a specific gravity greater
than that of air; level has the same influence on the
malarious poisons, which are certainly not animal ger.
minal matter: and we have here the proof that neither
of them are gases, or else by Dalton’s law they would
become equally diffused in the air,

The near eoincidence of epidemics and epizootics,
ever since the plagues of Egypt, shows that there are
some eircumstances which influence the production,
activity, or durability of living germinal matter, and
which, since the effect is seen on both animals and
men, are not improbably of a meteorological nature.
We have, I think, the means of throwing a light on
this question, but the labour is too great for any
individual.

Disease producing germinal matter may be repro-
duced by individuals who suffer little in the Process,
a3 Wwe seo in vaccinations, some inoculations, and in
cholerine; just as among the truly parasitic diseases,
a few trichinm may be developed in a host without
symploms,

The more transmissible blood diseases of others ean
always enter our bodies by the air-passages. Here
there is always liquor sanguinis exposed to the air, and
Tﬁa.ti}' to feed the floating particle which may develope
in it; in vaccination, it is enough that the lymph touch
a surface wet with liquor sanguinis; in both cases
there is equally the conmection from blood to blood
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required by the contact theory. But a wound, a sore,
the puerperal state exposes such o swrfaee; and we
find, as we should expect, that the precantions which
sufficed when no other very inoculable surface was
accessible except that so well protected in the lungs,
are here insnfficient, and if not increased the most
lamentable results follow, and that from poisons which
soldom affect the unwounded.

Dr. Beale supposes the infecting particles of ger-
minal matter to pass solid into the blood, and probably
to be covered with fibrine; in the case of scarlatina
and erysipelas they can searcely thus attain a size
much Iarger than the white blood corpllscll-, or the
redness of the skin would not be so nearly uniform;
while in variola it would seem that they become little
emboli, which in the skin stick in the plexus sur-
rounding follicles, the nuclei, as Mr. Erasmus Wilson
points out, of the umbilicated pustule. In what other
way i5 it possible to account for the form of the erup-
tion ? The experiments of Villemin lead to the same
explanation of the arrangement of miliary tubercle, and
of the seattered tubercles of the serous membranes.
In gome cases, might not the received germinal matter
dissolve, wmllnmil.'.'ltiug its pil'[!']l‘[‘tiﬂ:‘ to the |':|;1:0'|'
sanguinis? We see on the walls of a phagedenic
ulcer lymph almost transparent, eroding solid skin
with rapidity, and capable of transferring that action
ta healthy granulations.

It has been a question why variola by moculation
ghould as a rule be milder than by infeetion; the
answer would scem to be, one i inoeulated in a point or
two of skin, the other in many air-cells. It is a puzzle
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why sucklings so often escape, though they may
ahmugbl, say, variola, in utere, and after wmt::'inﬁ\’:'
The poison of the South African tsetse, which !Lu_gq
some curions analogies with rabies, in its deforred
effect, and in being apparently received from a species
so different, seems not to affect ecalves; and T eannot
Er:;]. any aceount of an infant or a puppy affected with
rabies.

Among the diseases of which we have spoken, in
those whose course is more rapid it would appesr that
the active germinal matter produces but little I"onml-d
material ; or that what it does produce is mot agere.
gatm_:l, but in the slower, as in some forms of tubercle
and in cancer, cells play an important part. The rela-
tion of these diseases between themselves, as well as
to typheid fover, syphilis, farey, and others, seems to
me‘wc]l worthy of study. T will not enter on the
subject, but merely remark, as a caution against tbo
absolute distinetions, that in some men whom we can-
not call other than healthy, the irritation of a clay
pipe to the lip, or of soob to the serotum, will eause
cpithelial cancer, and that the secondary deposits may
be seirrhus or medullary.  What is that but the cres-
tion of cancer ¢

Wo see the creation of swgical fevers, hospital
erysipelas, pymmin and gangrene. The difficulty of
preventing it is now well acknowledged ; but can the
best marked of contagious diseases, searlating, variols
or cholera, be so produced? Tt is certain that, if m:
produced at all, it is under cireumstances which for-
tunately are extremely rave.  Looking at the extent to
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which their type can vary, to the certainty that a very
active and subtle poison is produced by the aggrega-
tion of healthy parturient women, and considering that
the question presents itself on the germinal-matter
theory in an entively new aspect, that we are no longer
in the difficulty of supposing a creation of living mat-
ter, but merely a change in the properties of existing
germinal matter placed under new circumstances, it
would at present be well to consider the matter open.

In conelusion, while it is good that we give ourselves
to the study and observation of details—for without
this there is no sound basis for general principles to
rest on—it is also good that from time to time we
fake a more general survey of a wider ficld. The
enuneiation of the doctrine of germinal matter as an
agent active in discase as well as in health, being of
such importance that there is no branch of medical or
surgical art on which it has not important bearings,
furnishes @& good opportunity for such a review. 1|
have endeavoured to remove some ohjections to the
doctrine, and to add here and there a stroke to its
sketehy outline ; with what snccess, the medical reader

must judge.

FRINTED BT 4, 8, ADLARD, BARTHOLONEY Clod
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ON A CASE OF MELANURIA.

By THOMAS STEVENSON, M.I.

Tuovoen cases have becn recorded by Golding Bird,
Tughes, Odling, Petters, and others, in which black or durk
prown urine was exscreted, yet they are sufliciently rare to
induce me to place the following on record.

About n couple of ounces of black urine wus handed to me
ou Detober 19th, 1867, by Mr. Bryant's dresser, It had
been possed shortly before death by s woman wl h had
heen amputated for an  osteo-sareamatous LILOUE. )
abnormal pigmentary deposit was found in the tumour itaelf,
por in the body on post-mortem examir The woman
wis supposed to have suffercd from seatlati
the operation ; Lat nee of this
ful. She bad a distinet rash and sorcs
companied with the passage of this di
b determined whetlier th L was se
eruptions which are not requent in sur
operations, Mo disease nor marked ¢ stion of the kidneys
was observed. The patient had had the stump dressed with a
solution of earbolie acid; and it is a gingular ci L
in nearly all cases in which true black urine has been passcd
gither woud- or coal-tar creosole — Loth of which contain carbalic




2 Case of Melamuria,

neid or closely allied bodies—has been administered either
externnlly or internally,

; This wrine was of a black eolour, and when in thin Jayer
it was brownish black—not unlike a mixture of Indian IiuL
and water.  On standing it let fall o black deposit, in appenr.
ance very like the deposit which forms in ordinary inkstands
The liguid wns nlmost perfectly elear, alkaline in reaction
(doubtless from decomposition which had set in), and it
8p. gr. wan 10180, The colour was not separable by filtratiog
through the fiuest Swedish filter paper,  This, cu-uphx-l wi
the circamstance that some, though not much, of the colour:
matter was deposited on long standing, shows that this was in
:I. state fbf extremely minute division, but not in true solutio
The urine beeame faintly opaleseent on heating, hut ag
resumned its almost perfect elearness on the addition of nitrie
nlt'.iﬂJ at the snme time sequiving & faint but decided purple
tinge, Equal parts of this and of normal nrine of the same
density were separately evaporated to dryness, incinerated, the
aishes dissolved in dilute nitric acid, fltered throngl, paper fi
from iron, and the filtrates tested with a selution of pat
sulphooyanate.  Both liquids assumed o pink tinge from the
production of ferric sulphocyanate, and the depth of eolour
waz mearly the same in both, being, it anything, slightly
Breater in that from the normal than that from the patho.
logical urine. The elements of blood (albumen and hematine)
were  thus exeloded, and it became evident that the eause
of llllt‘ singular colour must be sought in some other di.
rection,

Maost, if not all, specimens of black wrine hitherto examined
have contained indigo-blug, or some body passessed of similar
chemienl nnd physical properties ; such as insolubility in water.
:liL‘_o'llul, ether, and the neotral solvents generall “and :«u]n-I
bility (with chemieal ehanze) in alkalies in ]‘s‘rl: nee of x
reducing agent. Indigo-bine is likewise soluble in concentrated
enlphuric acid, and the solution presemts a characteristic
absorption speetram when viewed through the micra-spectra-
scope.  Indigo has thus been recognised in a case of skin
disense Ly Dr. W. Frank Smith,! of Shefiold. T may here
state that indigo, or an indigo producing hody, is, nccuwl‘ing to
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Cese of Melaitria, 4

{he best oliervers, a normal constitnent of wrine.  The
preseTee of indigo-blue in the urine of those suffering from
melanurin has all the more interest from the elo nlogy
which subsists Letween the indigo group of compounds snd
those of cresote.  This has been insisted on by Dr. Odling
in an earlier volame of these reports, where the details of
some interesting cases of melavu e been recorded by Der.
Hughes,”

For the purpose of detecting indigo the following process
was employed.  The vrine was made strongly e by the
addition of a solution of potash, and g 8 r was ihen
added, A well-stoppered bottle was entirely fil with this
misture, shaken from time to time, and placed
for sixteen hours, A deep brown, perfo

of caleiom  rested.  The elear fluid v
freely exposed to the nir, but no indigo-blue
vould have been the case if the wrine had o
pigment,

Some of the urine was next shaken successively with ether,
and with n mixture of alcoliol and ether; Lot these did not
separate the colouring matter,  The ether was then poured off,
chloroform added, and the misture again shaken. A milky
emulsion was thus obtained, from which the chloroform eonld
not be made to separate, but it was evident that this liguid
lad mot dissolved the pigment. On adding a selution of
potash to the urine at onee hecame clear and of a rich
brown colour, the pigment being dissolved. Iydrochloric
seid in the eold afforded n black deposit, consisting |
pigment and partly of wric acid, This deposit, after bei
well washed with water, with aleoliol, and with ether, still

retained its eolour, and was comple ihle in potash,
g the urine with

vielding a rich brown solation.  On boilir
hydroehloric acid for some time a deep brown solution
oltained, and dark brown flocks we 1. These,
after baving been washed with hot water, n o amd

suceessively, dizsolved in potash to a rich brown solution,
The urine did not reduce copper when boiled with an alkaline

L

euprie solntion ; ut, after being boi loric agid

1 oyt | Ropts.,’ Ber. T1T, v
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for some time, the urine scquired the property of reducing
such solutions.  There was in this an intimation of g,
presence of o glueoside or sugar-producing body,

A portion of the uwrine was finally precipitated by nentr|
acetate of lead, fltered, and the excess of lead removed fro
the filtrate by means of a corrent of sulphuretted hydrog:,
On filtering anew the filtrate was found to have entirely los
its black colour, and to have the appearance of ordinary uris:
which had heen similarly treated.

It wouldl be rash to speculate on the probable nature of 1he
pigment here described, T am content to place this accoun
it on record, believing the substance to be one in many respe
different from any of which a report has been previoos] .
I would merely draw attention to its distinctive properties. It
is undoubtedly not blood pigment somewhat altered, as is the
casg with many dark urinary constituents, for the properties of
the cne I have reported are widely different. Morew
microscopical cxamination merely revealed the presence ¢
ordinary muens corpuscles, n very few scattered corpuseles (the
woman was menstruating), and the amorphous pigment.  Nor
was this indigo-blue, for it had distinetive peculiaritics of its
own, and no amount of exposure to nir and treatment with
reagents enused it to assume a blue colonr,

EXCISION OF THE SPLEEN

AN EXLARGEMENT OF THE OEGARN, ATTENDED
WITH LEUCOCYTHEMIA;

WITH REMARKS.

Br THOMAS BRYANT.

Recakping it as the duty of o surgeon to place on record
the details of every case—successful or unsuecessiul— ¥
new or non-established operation, it devalves upon me to relate

4 second fatal ease of extirpation of the spleen, which has just
iaken place in my practice at Guy's Hospital ; and to this 1
have appended a few remarks which have been sugge ated to me
hy the experience which my two eases have afforded.

{Reported by Mr. (BoRax VowbREY.)

H. ¥—, set. 40, admitted under the care of Dr, Oldham and
Mr. Bryant, Septenther 27th, 1867, having been sent up to Mr.
Bryant by Dr. Newnham, of Wolverlampt

She has enjoyed perfect health all her lif
present illness, never laid up for a day since sh
recollect,  Her occupntion has been that of houscmuid for the
1nst twenty-two years.




Case of Ereision of the Spleen.

For the Inst five yenrs she has lived at Wolverhampton, ang
the five and ahalf years previously she lived in Berkeley Square,
London.  She says she has never lived in any ague distriet, uor
had any symptoms of that discase.

About two years and three months agoshe noticed a sen
of fulness in the stomach and bowels, which she attribute
spusms, At this time no swelling was felt in the side. This
fecling of fulness continued until last October, when, haviss
enught eold, she folt severe pain all over the left side. She had
no fever nor shivering.  She ealled in a surgeon, who detected o
Aardaess, which the patient herself could then feol.  Foments.
tions, plaisters, &o., were applied, and she became perfectly free
from pain, and went to work again.  The hardness, howeves,

continued, and she began to get weaker. Any cold brought o

severe pain in the left side, The pain was felt especially

Iying down. For the last six months she has suffercd fron

occasional epistaxis.

She has been unable to lic on the right side for six mo
beeause she cannot breathe in that position, The howels
been relaxed all the time. Nine months ago menstry
censed suddenly, and sinee then inereased pain has marked what
would have been the menstrual pericds.  She has gradually zo:
weaker ; and on the 25th September, 1867, she was compelled
to give up her situation. On the 27th September she wa
admitted into Guy’s Hospital.

On addmission she looks very white and thin, the veins appear.
ing very plainly all over the body. She soys that she alwiys
feels very hot, and at. night perspires profusely. She is slightly
wasted., The skin is white and transparcnt, and feels hot and
moist.  Temperature in axilla 98° Fahr. at eleven a.m.

Heart.—The impulse can-be felt between the fourth and fifth
ribs, and also between the fifth and sixth vibs. Pulse 84. Tl
heart sounds are loud, twmultuous, and irregular. A syt
bruit is heard especially loud at the apex, probably mitral,

Lungs.—Resomant, healthy ; breathing rather loud,

The tongue is healthy but rather tremulous. Deglutition
normal. No sickness, bub an oceasional fecling of nausea;
no pain in the shoulders nor jaundies; oceasional SpasIns ;
abdominal distension three or four hours after taking food ;
appetite very fair; bowels relased, three or four loose motions

Case of Exeizion of the Spleca, b1

of ondinaey colour daily ; ne 1:|'u|:\|h_uw anij no mtlus?nunltic:_u,
Tt at wllfIT should have been the pericds she has severe pain m
the left side, groin, and lower part of the ||h||.c:-|1u‘n. .

Trine scanty ; twenty-two Ulmtu‘-:t passed | n the twenty -fT-.T
Tours ; sp. gr. 1014, slightly :||.|:_|1|m|1!|m-. She complains :]l;t
sho has to get up two or three times in the night to pass it. \;.

i in mictarition. Legs wde matons, :hr\-lmui.ulu;‘ p:hsﬂn:::l
when she lics in the horizontal position.  Eyesight good. No
Jeafness,  Occasional epistaxia. :

Abidamen.—At the umbilicus the abdomen measures thirty |
and a Dalf inches round, increasing unc:-nizlnl.l of an l1|:--:-]| L |‘t 1

ation. The superfieial veins are very plain and Iu.II. “!('
ensiform eartilage is pushed upwards :|_|u1 forwarils on itself, so
{hat it points perpendicularly to 1."(' skin. ’ : %

A large tumour, wi well-defined nnﬂlmt-. is to be felt, =
tending all over the left side and eentre of the ;'llJl(.ll.'lllll'll. . T
i 10 TEONATE 0N percussion over any part of it ltlua.in.-: ]
a5 high as the sterno-xiphoid articulation, and lh:- .]-1|M 5 I|I“.

ussion apparently due to it rr:ncl.:-ls over the left ribs - :1.\:
sifle s high as the nipple. The outline of lh.v..‘ tumour can 1:1..
traced from the ensiform cartilage along the I11'||:||.11L' line the
ubdomen to about two inches above the wmbilicus, w hr?u i“-
passes gradunlly over to the right s\'tl_r-, and st the lovel of .|.|l.
nmbiliens is two inches to theright of its centre. Tt still nu-]u.a.—Ar
to the right till its border posses 1Illl:|l'l'l1(':flll _llu‘:_ r..wrr;- .n.
Poupart’s lignment.  The rounded :m<_(l|.-l wh_u.‘]l 1.1 o ms “'::
can plainly be felt. No distinct |:<:t:: is discoverah I:_u tl] :
anterior hc-ln‘]t'r. which is sinunus, I].ll!! anterior :-1|_|'t of th
tumour is in contact with the anterior “.““ of the :ﬂxlunu-n]n, ".0.
viseus intervening throoghout its n-m.m:. cOurse. L'l1?4 ,-I'I,,.|:.
berder cannot be felt above the s:\-ll.'l[lit,l:bie L]m'hls.. ML!:' ¥
ite margin can be felt (taking the patient in the upriz .t]lu:-m‘ |<I,~r I[
extending obliguely downwards and sutwards, fromn 1 l" 1 E. ='l| -T[‘
the eleventh rib to the crest of the ilium, ll|u'_\Lt Lo ~II:I -I M'l
inches from the left sacro-iliac :g|m_lu.>|'.c]|'u>|..-; below :I:H[,{r
seemns to dip towards the pel is, The 1?‘:‘-Il1ll!l.|\F1!II'. G!Il:'{l.llt‘. :srt g
varies, according to distension or otherwise of 1§|1. ":h.t I'I e
wniich as ha)f an inch. The measurement from the cont .\-In. } E.
umilicus to the spinous processes of lh.r_- \'4':r1..|.'|:|1'- . 1.JII ".I,L h::
side eighteen and a half inches; on the right side cighteen inches.




Caze of Ercision of the Spleen.

The blood, obtained by puneturing the finger, was examined
microscopically, and the white corpuzeles were rather o
mrmeraus than the red ;—more numerous than in a porallel cae
under Mr, Bryant in 1866. The red corpuscles adhered yery
closely to one another, occupying much less space than 1k
white, and at first sight appearing less nnmerous than they
really were.  Sufficient blood was not obtained to observe the
characteristics of the lenkhwemie clot.

The operation—Splenotomy was performed by Mr. Bry
on November 9th,  The patient was placed in a private re
and the same rules wore ohserved in respect to the visitors
Mr. Bryant nlways carries out in his operations of ovariotomy,
Mr. Cock and Dr. Hilton Fagge were present, and Mr. Thr
kindly gave his assistance. The patient was placed under
infinence of chloroform, and an incision made in the left |
commencing helow the ribs, at » point corresponding to a
extending upwards from the anterior snperior spine of ihe

my, and corving downwards and forwards in front of the
erest.  This line of incision was selected as it was suppossd 1o
correspond to the horizontal line of the spine, and would thos,
on the removal of the spleen, enable the surgeon to have the
pedicle of the gland more immediately under his abservation
and coutral, and tend o prevent the risk of its being stretched
or perhaps lacerated; it would at the same time aliow of
the removal of the very large organ in the readiest wanner,
The peritonenm was opened, and after some little manipulation
the lower part of the spleen was turned out of its position, 1o
single adhesion interforing with this step of the operation,

The upper part of the organ was then earefully separated from
its connections with the lower surface of the diaplragm, these

g in close contact by memns of innumerable wh

¢ nilhiesions.  These, however, readily gave way before
the hand, tearing like o rotten sponge. The pedicle was then
isolated, and was aboat fonr hes in dinmeter. Tt was, by
the means of the line of incision adopted, hro ght aclmimiu!:w
under ¥iew: it was ligatured in fonr portions with a strong
whipeord, and the spleen ent off.  No signs of bleeding came
from the pedicle. Dmring this step of the operation same blood
was soen to trickle from the wound, and on raising the ribs the
left hypochondriac region was seen to be filled with hlosd,

Case of Excision of the Spleen. i1}

Thia was at once remaoved, mwl some Iu_r,-;r vessels ltmkt-lli for,
gt mome were to be seen, for the bleeding clearly came r\t}fn
(he sponge-like adhesion which had been F(;:II LII"‘“"#]‘,(“““(;:I
ing the spleen with the lower surface of 1.‘”‘ I.‘“L:ﬂlmwl." [_-.1
sttempts to arrest the ]:nuumn']:u.;_:k-lm.-n: quike fruitless ; ”". }“I ..
it was feared the patient might die upen the operating 1..1_;[,
The wonnd was consequently closed and the abdomen hilmlam:'cl,
the patient being placed in bed, She survived her removal,
howerer, only fiftecn minutes, :

The following account of the post-mortem  exami
from Dr. Moxon's report. "The autopsy was made twenty
Tours after death {y :

The lnngs were angemie, but very pl'-‘l‘f(‘{"[. lllc'lc-:'nn |
were slightly enlarged.  The glands in the anterior med
space were of the size of horse beans ; .hm b
donble that size el in the posterior med Iy
inches below the bLronehi. 'l‘lu:mm-m,-ru-,hnn'l v, and i
elands were likewise twice their natural size. ! e
b The heart contained very little hlood, which was liguid in

wities. : .t

ho'lirh:amg n of the spleen had more than a pint of hlood in it.
its upper part wos pale and cream-like,

This was liguid, and S el

from the red corpuscles having suok. : :
forced its way bheyond the left hypochondriac amd lumbar
regions. ;

There was o full meal of meat in the stomach.

The liver weighed one hundred and :i!izL;\- ight ounces. I]I.
was flat and spread ont, and very flaccid. .C}u section it .m.
of & uniform light, rather opague, v colour. Ihe 'IuI:l.Imr
were coarsely large. There was mno Jnul'!ll-!.l |iil.|.l'|'~l"-=¢,. i
blood, round the portal cannls The ’I\:HI-'.!'I'H-.ll. coat ‘L;‘.
acntely inflamed, and conted thinly with plastic lymph on the
right lobe, i :

Micrgseopical examination showed ey qui ol
lymphoid corpuscles between the hepatic coll columns, which
The individual cells were also small. No

ities of

E amnl]. 3 !
:'::.“;n:e]r:-r:;t, and only o w.uniu_e:m'. quantity u]f. I‘If'“:‘,.:,i]..:
Sections plunged at once in syrup without w:-.slnn-:; showed only
u small number of red corpuscles, so that the Tvmph I!.(:n]:-
puseles could not represent merely large lodgment of leuk-
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luemic blood.  The position of these was such as to lead Dy,
Moxon to belicve them to be in the place of the hepatic o]
The position that shonld have been occnpied by another hepat ;
cell eolumn was aceupied by a similarly shaped eolumn of (],
Iymphoid bodies,

The kidueys weighed fourteen ounces. They were of o pale
eream-yellow pink colour, One of them was marked on
surfuee with circular yellow spots (from the size of pins" Jeads
to that of peas), giving it very much the appearance of 5
“surgieal kiduey.,” On microscopical examination it e
found that most of the epithelial cells in the kidnevs wer
small and loose, and many lymphoid corpuscles existad in
interstitial tissue, The Malpighian corpuscles were lurge
full of lymphoid corpuscles. ;

The splecn, after vemoval, was found to weigh ten o
quarter pounds, Its surface was pretty even, but marked wiy
several pale yellowish patehes, which, on se o, were found to
resemble embolic patelics, entering deeply into the substance of
the organ. They were composed of the splenic tissne, alicred
only in eolour, and in being slightly increased in balk and eou.
sistency. Some were softer than others, but none were so s
as the rest of the spleen.  Each of these masses was surrounded
by & narvow, intensely purple zone,

Remarks—The first point which will attract the ateen
of the thoughtful reader of the case which has been
recorded is the fact that, after death, wearly all the glands in
the abdomen, and others in the body, were fonnd to be morc
of less discased.

He will likewise find the nature of the disease with which
all these glands were affected, to be esse Iy of the same
claracter ; and to eonsist apparently of & free infiltention of the
several tissues with lymphoid cUt‘p!L'ﬁu'lus.

If he refers to the case recorded in the last volume of these
reports, he will find the same fict equally recoguizable, altheugh
not, perhaps, to the same degree. i

Under these circumstances he would necessarily be tempted
to the conclusion, that in these cases of Ieuwn:l_rt!m:mia the
disvase of the spleen is only part of & more general afection ;
and that as a consequence the operation of splenctomy ns a
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means of cure is physiologically unsonnd, and without good
proof to the contrary surgically unscientific.

It is not my intenticn to argue against the trath of these
copclusions, for the facts I have recorded, ss far as
certainly tend to bear them ont. On the conirary, 1 am
willing to confess that, to my own mi
considerable weight, and tend to prove tl
of splenotomy for lencocytli@mia is based on A wrong founda-
tion, aned a8 a conscquence should nat be performed.

We will now procesd to the subject of the operation itself,
and to read the lesson which the experience of the two cases
has afforded.

The operation.—With respect to the operation itsclf no sur.
gical difienlty is to be recorded ; Ly the line of incision adopted
in the case just reported, the largest splenic tumour may be
removed with comparative fueility, and, what is of equal im-
postance, its pediele, however extensive, bronght readily onder
ohservation, and trested with confidence and pre e In
the preseut ease the tumour was very large, and the y dicle
very broad, yet no difficulty was expericnced in their man
ment.

We now come to the guestion of hemorrhage and its
treatment, for both cases clearly died from such a couse.

ient died from the bleeding
£ ¢ the operation.
In the sccond case death was due to the rapid cozing of blood
from innumerable capillary points.  In the former case the
Heeding took place after the patient had been placed in
bed, and a earcful examination of all the parts had been
made, when everything appearcd safe,  In the latter the
bleeding immediately followed the operation, and 50 papid
and extensive as to defy treatiment.  Iu th t fact we have
w surgieal difficulty of no wean importance, for all who had an
opportunity of witnesting the hemorrhage at the of an
must have been contineed that with sach a hemorr! SUrgery
is quite incompetent to deal. The blood flowed from the
whole surface of the left Lalf of the diaphragm as from a
squeezed and satorated sponge. There wes little time for
treatment, and all treatment scemed uscless,

Under such circumstances s surgical ohjection of great
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weiglht must be advanced agninst the oparation of splenotomy
for leueecythemin, for this is a difficulty which caouot be
foreseen, and if foreseen cannot he conguered.

How far this leemorchage after the operation is to Le
explained Ly the hemorrhagie tendency of the discase is of
little importance, for it clearly exists, and as a difficulty in
splenotomy appears insuperable.

We have thus learnt two things from the cases related.

Firstly, that the enlargement of the spleen in leucocy thivmis
appears to be only part of a general disease affecting the
glandular system as a whole ; and secondly, that in splew
for such a discase there is u disposition to hemorrhage w
which surgery is incompetent to deal. Tt ean neither be f
seen by any amount of care, nor coped with by any amount of
skill.

Under such cireumstanees there is no shirking the eonclusion
that the operation is physiologically unsound and surgically
unsafe, and for leucoeythaemia should uot be performed.

These observations are well supported by the case veceutly
recorded in the  Med, Times and Gaz” (November 2nd)
have died under the hands of Dr. Kaberle of Strashur
hemorrhage from the small vessels of the ruptured adbes
being deseribed s the canse.

The successful case by Dr. Pean of ablation of & splenic cyst
and complete extirpation of the hypertrophied spleen, recarded
in ¢ L'Union Médicale! of November 28th, is of no importase:
0 far a3 our present argument stands, for in bis case there is
no record of the fuct that leueeytheemin existed. It is of
value, however, in supporting the argoment that a spleen may
be removed from the human subjeet as it may from the nuinsl
without life being necessarily destroyed.

MALPOSITION OF THE TESTICLE,

MALFORMATION OF THE MALE AND FEMALE
URINO-GENITAL ORGANS,

By THOMAS BRYANT.

fo men conversant with the practice of o metropolitan hospital,
for at these institutions strange and varied examples of de-
farmities of all parts of the body p ally under
abscrvation ; still the cases are of su 3

body of the profession to be of interest, and consequently

been deemed worthy of publication in a hospital report.

They have been taken from the brief notes which were w ritten
down when the cases originally came under observation, and
the deawings from the rough sketehes likewise mude at the
time in my note-book, in which it will be observed that brevity
of deseription has Been carefully studied and mere outlines
hiave been given,

Cast §.—In which the right lesticle way pleced in the
perinaum (vide fig. 1, Plate I),
Heury K—, wmt. 6 weeks, came under my care at Guy's
Hospital on March 22, 1866, with the follow deformity
The right testicle was placed on the right side of the
perinienm, in its own independent scrotal pouch; it was of
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normal size, and had o cord which passed downwards throngh the
external abdominal ring as in the natural condition.  The (et
testicle was in its usual place, in its own serotal bag,  This
bag hod mo commection with the one containing the rght
teaticle.

The penis was well formed, and the child was inm all othee
respeets well made.

The father of this child had had his right testicle excised for
discnse one year before his marriaze. He had one other child,
a female, who was well formed in all respocts,

Remarks.—This case is one of unusual interest, from the

position assumed by the right testicle.  Similar cases

een recorded by other authors, but their rrity forms o
sufficient excuse for the publication of the present one, with
accompanying drawing. It is no part of the task I
given to mysclf to explain the means by which such o malposi.
tion of an important organ took place; 1 simply place it o
vecord ns material for future observation. The fact that the
child’s father had lost his right testicle one year before his
marriage is one of special interest, although, perliaps, no, cos-
nection can faidy be made out between the nntural displace-
ment of the ehild’s organ and the surgical displacement of the
father's.

It is worthy also of note (although the fact i3 not a nes
one), that a man with one testicle should have preserved his
power and proved his manhood by doing his part towards the
preduction of two children,

Cuzes of fmperfect frangition of The teaficle.

These cases are by no means uncommon, Every praetitioner
at times must hove such passing under lis observati
Amongst those T have reconded in my note book the follow
may be selected as possessing points of interest beyond the
mere retention of the testicle or testicles in the abdominal
envity, or inguinal eanal :

Crzes of mondescent of the testicles, ke,

Case 2—George P—, wt. 74, came to me at Guy's Hospital,

Cases of Malposition of the Testicle, 3

in May, 1805, with the left testicle in the scrotum.  The right
testicle was in the inguinal cannl, as at birth. One year
,u]mqucut!y the right was still in the samo position.

Case 3.—Edward B—, wt. 10 months, came umder my eare
in March, 1866, with a congenital hernin on the right side ; the
right testicle had not descended, but the right scrotal pouch
was perfect. ‘The left testicle was in the inguinal eanal, and
{here was no left scrotal sac.

Case 4—Edward B—, mt. 8§, applicd to me at Guy's, in
March 26, 1858. He had been born without testicles externally.
The left hadl descended into the scrotum one year, where it had
remained.  The right had deso ended on March 24th, but re-
ascendded. the nest day, and sixs months later it had not re-
appenred,

Cuse B.—Joln Young, mt. 6, cume under my care in Feb-
ruary, 1861, with the right testicle in the scrotum, the left at
the internal ring.  One year subsequently these testes were in
staldl quo.

Case 6, —William H—, 7 weeks old, was brounght to me with
the left testicle in the serotum, and the right in the canal, with
2 lurge redueible bubonocele.

Toro years subsequently no change in the relative condition of
the parts had taken place.

Amongst the accidents to which a testicle is exposed in its
passage from the abdomen into the scrotum that of inflamma-
tion is the most common. It is well illustrated by the follow-
ing case :

Cask 7.—=Tnflammation of the lesticle when passing dows the
ingurinal canal,

Robert H—, wt. 12, came under my care at Guy's Hospital,
on June 20, 1859, under the following eircumstanees
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The right testicle was not to be felt, having, evidently, not
descended from the abdomen.

The feft had put in its fiest appearance at the external
ring three days before his application to me, the boy having
experienced pain in the groin, extending upwands towards the
loin, for two weeks previously, On his walking into the room |
at onee ohserved that his body was bent unusually forwards, and
that his movements were much restrained.

On examination the testiole was readily felt in the left
groin, having passed down the canal, and partially through the
external ring. The gland was of o large size, remarkably tender,
and was about the size of an egg.  The horizontal posture was
ordered to be maintained, with the thigh flexed, and coll lotion
was applied. In three days the symptoms had somewhat
abated, and at the end of the week the swelling was less.

On July 11, the twenty-first day after his coming umler
phservation, the testicle had possed the external ring, althe
resting close to it in the serotum. In another week all
had subsided, the testis was free, and the patient disappearcd
from ohservation, being quite well.

Hypagpadias,

It is not worth while to record all the numerous eases of
hypospadins which have passed under my notice, for they are
very similar in their nature, and have few special points af
interest, It may, however, be interesting to obzerve that the
urethral erifice in the wajority of cases is placed below the
glans at a spot corresponding to the preputial frenum ; thatina
certain number there is a depression on the glans penis corre
sponding to the natural outlet ; and that several small depressivns
often exist between the urethral orifice and the cup-like de-
pression at the extremity of the glans. One or more foramina
through which urine escapes also sometimes present themsclves
below the tree opening of the urethea ; but under these civenmn-
stances the uretheal orifice is generally small, too small for its
office.  Under such conditions it often requires to be laid open.

It would scem also that this deformity is ome which &
frequently inherited, hut whether more frequently than others |
have no means of proving.

Cases of Malformation of the Penis, a

Case 8.—1 have notes of a case of twin children, who wers
porn with this eondition, and whose father had precisely the
same form of penis.

Case D.—Another patient, wt. 23, came also under my care,
with a uretheal orifice below the glans penis, who was the
father of three male children, and in all of them a like defor-
mity existed.

Case 10.—In a thind case a man had fonr children, three of
whom were males, and ol three, like their father, had hypo-
spadias; the opening of the urethra corresponding to the
fraesam.

Case 11.—In the case of a man, mt. 25, with a urethral
orifiee one inch behind the glans, it may be interesting to record
that he was married, and that his wife died in chilibirth,
proving that marriage and conceplion are both possible under
such improbalile conditions.

The two next cases T hav slate are also cases of hypo-
spadiag, but in both the urethral ori was placed much further
back than in the others to which allusion has been made.

The orifice of the urethra in both was situated at the base
of the penis, at the upper part of a fissure cansed by o bifid
serotum.,

In one case the testicles could not be diseovered in the serotal
pouchies, and thus the question of sex was necessarily raised ; in
the other this question was not a disputed one, a8 excess of
sexnial fecling produced results which cansed the man to seck my
advice. The second case, having been under my care & fi
months  hefore the first, enabled me to deeide the point
respecting the Iatter withont much difficulty.

Case 12.—Case of Hypospadias ; bifid scrotuns ; orifice of
wrelhra in acrofal fissre af base of penis.  Query as fo sz

A child, named Frost, three weeks old, was sent to me
by Mr. Hopkins, of Shoreditch, with the following deformity,
in July, 1867. Tt was the first child of well-formed parents.
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There was a short penis, with glans and prepuee curved wel|
downward, and held in position by a fibrows band,

In this penis there was no sign of n urethra,

At its base an opening existed which communicated with the
bladder,

On cither side were two bags corresponding to the labia
or to the scrotum, which no testes could be discoversd,
Petween them there was a deep fissure, at the upper part of which
was the nrethral orifice.

There was no

The anus was perfect; on-introducing the finger into the
howela uterns conld not be made ont.

The pelvis was small, as in a male.

The question was put to me as to sex.  The weight of e
dence tended towards the opinion that it was o male.  In my
note-book T entered it as Jack Frost.

In the year 1864 a preci similar case came under my car.

Many cases similar to the above have been recorded, and
the persons have igg life passed as fomales,

Case 13 —Hypospadies ; bifid scrofum ; lestilis as o vesull of
wngralified sexwal excitement.  (Vide fig, 3, PI. 1)

Robert C—, wt. 20, wos sent up to me by Mr. Harding, of
Woolwich, on Januzry 16th, 1867, He was one of five br
four of whom were healthy and fi from deform
penis in Robert C— was well formed but stunted
glans and full prepace. A depression existed at its extremity
corresponding to the orifice of the urcthea, and at its lower
part were several foramina, but none communicated with the
urcthra, The serotum was divided inte two pouches, and each
ponch contained n testicle. At the wpper part of the fissure,
dividing these pouches, the trne urethral orifice existed. The
lower part of the penis from the urethral orifice wos held down
by u firm fibrons band, and when an erection of the organ took
place the penis was bent downwands over the scrotum, The
right testicle was of the normal size, but the left was enl
from inflammation of three days’ standing. This inflammation
had come on after intense sexual excitement, which he hod been
nnable to gratify from the unnatural position the penis assnnaed

Cases of Malformation af the Penis. T

pnier such cirenmstances. After a few days’ treatmont thie
inflammntion sulsided.

The man came to me to have ¢ stration perl as he had
stromg sesnal passions and was perfectly u | to sexual con-
seetion. 1 need hardly say that the operation was not performed.

Cases of Epispadias,

s of epispadiss, partial

I now propose bo gqu I .
nd fermale sex. 1t is said

and complete, as found in the
1o be more common in the fo
own experience would confirm this fact. .

Tn the fivst case the epispadias appearcd to invelve ‘lwlnly the
wrethra. all the others the uretlira and anterior wall of the
Madder were similarly involved. ]

In several of the cnses to be recorded  the
gperative interference was passed -I'-L T I
feemed wiser to wat, for nature docs much in eavsing the
retraction of the parts into the pelvic depths, andl when this
retraction lias leen perfected the prospects of operative s
scem to be much improved.

than in the lntter, and my

Case 14— Epispadins in male, and difid seralum.
(Vide fig. 2, P1. 1.
Henry C—, @t. five wecks, came
vital on October 30th, 1865, for t
aspital o
The penis was well formed as to size and o ‘
glans, but the arethra was completely deficicnt on 1ts
part. The exposed mucous surface passed backwards toward
the pubes into a hollow, or rather fissure, which was covered in

it assing Lransverse 1y oss the

by & thin fold o . ey
part.  Through th sure the urine passed frocly

The serotum estes :
was fisanred in the centre, giving the appear: if formed
of two sacs.

testes, but

Casg 15.—Epispadins in a male, with extroversion of the
Ladder. (Vide fiz. 6, Pl 1L)
Tom P—, 9% a countryman, came up from Cambridge

and presented himseld before me at Guy's Hospital on June 3,
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1867, with eomplete epizpadias and extroversion of the bladder,
The ]:.cnis was small and stunted. The mucons membrane of the
bladder was very red, ani the orifices of the ureters were ont of
view in a deep fissure behind the pubes. The scrotum was
somewhat bifid, and contained the two testicles.

In this ense it appears highly probable that the retraction of
the penis and ureters into the abdominal fissure hod been slowly
taking place.

Case 16.— Epispadias, and extroversion of bladder in a male,

Daniel C—, wt. one month, came under my care at Guy's
Hoapital on July 30, 1865, with complete epispadias and extro-
version of the bladder. The mucous surface of the posterior
wall of the bladder was red and vasenlar, but granulating and
cicatrizing, more particolarly at its upper part; the orifices of
the ureters projected laterally. The penis was rodimentary,
with an ill-fermed glans and prepace. The urethra was defic
along the whole of its upper surface.  There was o well-formed
serotum, and both testicles had descended.  On the left side a
hubonocele existed.

By November 21st cicatrization of the mucous anrface had
much advanced, with retraction of the whole into the pelvis,
The orifices of the ureters could only be seen by making traction
on the parts. The case appeared to be s good one for ope-
ration when the retraction of the parts should have ceased.
The child, however, unfortunately died in a fit on Decem.
Der Bed.

Casg 17.—Epispadias, ond exlroversion of the bladder
in a male,

George P—, set. 21 vears, came under my eare on May 22nd,
1865. e was one of seven childeen, and the only one who
bl any deformity. From the umbiliens down to the pubes
the mucons membrane of the extroverted bladder was freely
exposed ; the orifices of the ureters were visible towards the
lower part.

Tihe penis was short, and the wrethra at its upper part was
completely laid open. The pubic bones seemed tolerably close

Cawes of Extroversion of the Bladder. 1]

together: The testes were u?.u. down, and in a fairly-formed
serotum.

When this child was again scen on October 26th the mucous
wembrane of the bladder was skinning o its upper border,
and the parts were being well drawn downwards into the pelvis.
The orifices of the ureters had disappearcd in the pelvie de-
pression, and the penis had become much shorter.

Case 18, —Epispadies, with extroversion of the bladder in
male, and felipes equine-rarus.

Chaeles T—, 1 week old, was brought to me at Guy’s Hos-
pital on September 17th, 1866, with complete epis g amd
extroversion of the bladder. The penis was small, with a 1
prepuee.  The orifices of the ureters projected as small nippl
like processes from the lower part’of the exposed mucous mem-
brane. The scrotum was nataral, and e e hoth testes.
The left foot was the subject of complete tal CEUANO-Varus.

On October 15th the penis had become shorter from the
retraction of the parts into the pelvis. The ureters had passed
out of ohservation into the depression above the pubes.

The ease seemed to promise well for subsequent operation.

The talipes was treated by means of strapping with good
SUCOEES,

Case 19.—Epispadias in a female child, with eriroversion of
the bladder, &e.

Alice ¥ —, set, 8 years, was brought to me at Guy's Hospital
on Worember Gth, 1866, with the following deformity :

The mucous membrane of the posterior wall of the bladder
was exposed, with the two orifices of the urcters at the lower
part.

The upper part of the urethra was comple
exposed mucous membrane of the urcthral pr
for sbout one inch in its aulerior par
lost in the pelvie depression. i were of normal s
There was no vagina, sud on passing the finger into the rectum
a uterns could not be made out.

The anws was natural.
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Case 20.—Epispadics in a female, wilh extroversion of the
Madder. (Fide fig. 5, Plate I1.)

Rosetta J—, st 11 montls, was brought to me at Guy's
Hospital from Gravesend on July 1st, 1867,

YFrom the umbilicus to the pubes the space was ocenpied with
the exposed mucous surfuce of the posterior wall of the bladder ;
at its lower part were the orifices of the two urcters. T
urcthra appeared ouly as o channel about balf an inch long, its

jcal end being lost to view in the pelvic fissure.

Two labia existed, but the left was slightly larger than the g

There was no vagina, nor any sign of one.

The anus was natoral.

It is worthy of note that in both of these coses of malforma.
tion the vaging appeared to be deficient.

Case 21— Extroversion of the bladder, ke, §e.  (Vide fig. 4,
Plate 11.)

A child named L—, one week old, was brought o me at
Guy's Hospital in September, 1863, on the recommendation of
Mr. Babbage, of the Old Kent Rosd, with the following de-
formity :

The bladder was extroverted, and its posterior mucons sarfass
was exposed, with the two orifiees of the ureters at its lower
part; the skin between the umbilicus and the mucons surfac
was uleerated. At its lower surfuce there was an opening, or
rather fissure, through which urine cscaped, and the mucous
surface of & female wrethea, the subject of epispadias, could
be detected.

On cither side were attempts st the development of labia,
but the folds of skin were small, There was nothing lik
vagina. To the right side of the mucous surface, and at its
lower part, towards the natural position of the auns, an anal
opening oxisted with a sphineter ; it was far out of the median
line. ‘There was po anus in the natural position. The child
was otherwise well developed,

Casg 22— Absence of Vagina.

Julia D—, aged 7 years, came undor my care at Guy's Hos.
pital on January 26, 1863, with the following deformi

Cases of Malformation of the Genital Organs. 1l

There was a total abeence of all sign of 1 no
cieatrix or depression corresponding to the orifice,

The urethral orifice existed its natar
well-formed labia were p ;

careful pelvie examination throo
be discovered.  The pelvis ; in othar
respects was quite natural, nud

e : of a female,
Case 25— Enlargenent of clitoris, with alfempd (o form wrethra.

Jume 12, 1867, with an en
resembling & small penis.
penis, with glans and prepuce, the ls
the extremity of the glans there existed |
to: the natural mole urethral outlet; bot
elitoris or ahortive penis the true urethr:
The labia, vagina, and other parts were quite natural,




DESCRIPTION OF PLATES.

Prare L.

Fig. 1, Nlustrating Case 1, and «I:m«\-inﬁ;j the right testicle in 1},
perinewm, with the left deawn to one side

¥ a hook.

Fig. 2, usteating Case 14,
. Transverse integument, forming the upper marg
of the fissure leading into the bladder,
B, Urethra, the subject of complete epispadias.
o, Body of the pents.
d. Prepuce,
¢ Bifid scrotum containi ng teates,

g 4. Illustrating Case 13,
. Depression corresponding to the position of the natursl
e¢ of the urethra.
of the urethra, ot the reot of the penis, in the
upper part of the scrotal fizsure.
e Bifid scrotam eontaini g teates.

Prare 11

Fig. 4. Nllustrating Case 21
. Umbilicus,
. Uleernted surface between the umbilicus and the upper
border of the mueous surfice of the bladder.
2. Mucous membrane of the extroverted bladder,
d. Orifices of uréters.
thra, the subject of complote epispading,
" Labia,
& Anus out of position.
Fig. 6. Tllustrating Case 20,
a. Mucous membrane of extroveried bladder.
&, Orifices of ureters.
e Urethra, the subject of complete epispadias.
. Labis.
- 6 Illustrating Case 15,
a. Mucous membrane of extroverted bladder.
b Penis, the subjee of epispadias, retracted into pelviz.
e Bifid scrotum vontaining teates,

Fig
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ELECTROTONUS. 4 Physiologionl Demonsiration given’ it
the Physislogical Laboratory of the University of Edinburgh,

Ty Witnias RUTHERFORD, MDD, Demaonstrator of Prastical

Fhysiology.

(ENTLEMEN,

You have already witnessed the faet, that when a eontinu-
sus galvanic current of equable strength is passed along a motor
perve, contraction of the muscles supplied by the nerve takes
place only when the current bogins or when it ends, and that
during the passage of the current the muscles remain at rest,
From this fact you might suppose that the nerve is unaffected
during the transmission of the current, but it is not so; the
curront all the while it traverses the nerve induces in it a pe-
culiar state, termed the eleetrotonie state or simply electrotonus,

This stata of the nerve is characterised by a variation, 1st,
in the degree of its excitability, Znd, in the rate at which the
nervous influence is transmitted by it, and 3rd, in its electro-
motive power. In fact, in the state of electrotonus, the whola
physiology of the nerve is altered, and the extent of the altera-
tion ia directly proportionate to the strength of the continuous
current employed,

These changes I hope to demonsteate to you in motor
nerves: it is probable that precisely the same variations cha-
raoterise the olectrotonic state in sensory nerves; this indeed
has been shown to be the case as regards the excitability and
the eleckromotive foree, but the variation in the rate of sensory
nervous conduction hias not yet been demonstrabed.

I propose to show you in the first instanee the Blectrotonic
variation of the evcifability.

I have here the lower part of a frog's limb amputated at
the middle of the thigh. The sciatic nerve has been isolated
in its whole extent, its attachment to the gastroenemius only
being preserved. I fix the femur in a pair of strong brass for-
ceps supported by a stand. 1 (Mca the limb in a horizontal
pesition with the pastroenemins uppermost, 20 that when rel
ation follows moderate contraction of the latter, the limb
by its own weight recover its former position.
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_I place the nerve (N) on a pair of zine wires (V, V', Fig,
which are insulated by eork, and supported at " m;“““-
height by & stand. 1 connect the wires with a Pohl's Co
tator” (), and it in turn with a Du Bois Reymond's Key

Fig. L.

Gistrocneming, M. Sclabic Nerve, ¥, Commubator, €. Ky, K. Bast
Wires from commuiator o nerve ¥, ¥, from baktery bo eommutator V,

! Pobl's commmstator consists of & elrenlar pisss of mabogany as
depth and four inches in dismetor. A minode deseription of the inst
mml-ll by tedicns, millzo to say, that the wires from tho baitery, or in
mashiro, aro always consested with I, and T, When tho fsbruiment is
rovires the direction of & cument, the pair of wires In which tho eurrent i to b
renereod aro eanneeded io I, and L,; and thio direction of tho surrent is ek
by wimply inraing the srebed hondle H on the upger surface of tho iual.—n;
e thit its |:r\w:lm: may ot oz tima dip into the merearial eups mear I, and
a8 ancdbir, into thos ai T and 1., The instroment may also be msed to s Is
=l|l.'Nq|l w4 o time through one pair of wires, st snothor time throng;
rair, For this puspese the oblique wires are. remnovod from the ssrface of
instrumend, aud ene pair of wirs gEf®onneeted with I, and 1
5 ';:;::17&-“‘1;:& surrest will pass throngh the cao pair wheos the b

with the cups st I, it i

beberrpersbyad Ir‘ml J.:.md oo and threngh the ethor when if is oo

¥ Boe Appendix A, i
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(with which the elootrical circuit may be closed and broken),
and a Grove's battery (B), in whicl about twelve square inches
of gine are exposed to the action of the acid (one part of ordi-
pary salphuric acid to eight parts of water), That you may
petter comprehend these arrangements, I will represent them
Ty a dingram.

When the key is closed and the handle (H) of the Commu-
{ater is in the position represented in the dingram, the current
must pass from 1, to T, along ¥, down the nerve, that is, to-
wards the mmscle.  In that case the negative pole will be the
wire neareat the muscle.  Bat if the handle ba turned 2o that
its curved branches will no langer be in conneetion with the
cups ot I, and T, but with those at I, and I, the eurrent
will pass from I, to T, along the oblique wire from T, to T,
ad thenes to the nerve, so that in this case the wire nearest
the musele will be the positive pole.

Naw the srmngements for our experiment are comploted,
we have only to close the key, and a continuous galvanic cur-
rent will flow through the nerve, But how shall we find ont
whether or not any varistion of the excitability is produced
during its flow? Bear in mind this fundamental fact, that the
reault of irritating a tissue will depend, 1st, on the nature and
strength of the irritant, and 2nd, upon the irritability or
hility of the tisswe. For example, if I give my finger a &
prick, T produce slight I I give it & severe pri
pain is intense; but if 1 freeze my finger, and then prick it, no
poin results, not because the jrritant has been affected by the
cold, bt because the irritability has been suspended. A con-
venient irritant for the nerve in this experiment is a saturnted
solution of common salt, as recommended by Eckbard. I ap-
ply & drop of it to the nerve (st a) between the muscle and the
nsarest wire, about a quarter of an inch distant from the wire,
50 that the influenes of 4 current passing along the wire may
extand to the spob where the drop of salt is placed. We wai
ustil alight tetanus of the muscles results from the actic
the salt upon the nerve, and then remove the superfluous drop
with blotting-paper in onder that the tetanus may nob betome
too marked. Now close the key. You observe that the tetanus

T




90 DR RUTHERFORD,

iz instantly increased.  Pay no aticntion to the sudden incriase,
for you know that a nerve is irritated at the moment of elosing
or opening a constant current, but observe that the inercase ¢
the tetanus eontinues during the passage of the current.  Nox
by means of the Commutator reverse the direction of the e
rent in the nerve. You see the tetanus i diminished, s
continues to be less mnrked than it was before the curront s
sent. through the nerve at all.  Now open the key. (Vey
therehy stop the current) Notice, the tetanus becomes very
nearly what it was before the current was sent through the
nerve.  If you examine the amangements you will see tha
when the tetanus was in the first instance increased, the wine
nearest the irritated spot must have been the negative pob,
and that when the direction of the corvont was reversed, (his
wire must have constituted the positive pole.  But it does not
necessarily follow, that beeanse the tetanus was more mearkd
when the negative pole was nearest the irritated spot than it
was when the pasitive pols was in that pesition that thescfure
the influence of the + pole is the reverse of that of the — ple,
for it may have been that the nerve was becoming exhasts]
by continued pussmge of the current, and that in eonscquens:
of this the tetanus was diminished. To mect this objectinn,
we repeat the experiment in an inverse order. We will bring
the irritated spot first under the influence of the + and then
under that of the —pale. You ses the phenomenn are the
same, though their order is changed. When the irritated spot
is brought under the influence of the + electrode, the tetans of
the muscle is diminished, whereas under the influenee of ile
=ulectrode it is increased,  We cortainly cannot explain thes
two fucts by supposing that the current alters the irritant; for
the same results are obtained when a mechanieal frritant is
used, so that we are compelled to believe that they are due to
a variation of the oxcitability of the nerve, that while the
—electrode increases the excitability, and thereby augments thoe
effect of the irritant, the + elestrode lowers the excitability, nod
thereby diminishes its effect. You observed that the salt was
* pluced on the nerve at o little distance from the wire alomg
which the electricity possed, and moreover on a portion of
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perve which did not form a part of the electrical cirenit; so

that we have proved that the electrodes or poles influence the

of the nerve which do not lie between them; in other

words, the extrapolar as distinguished from the intrapolar
oL

It would require a great number of experiments to ascer-

tain the distance to which o current of any strength extends

“along the extrapolar portion of the nerve, and it would take

“ioo much time to demonstrate the variation of excitability in

the intrapolar portion of the nerve; T must therofore simply
tedl yor what has been ascertained by Prof. i’l]i'ug(:'r’ of Bonn.
The facts which I have shown you, however, were discovered by
Prof. Eekhiard® of Giessen. ;

Pfliiger found that the distance to which the |:|ﬂ|||:!-|<\(\ of
the constant current extends along the extrapalar portion of
the nerve, and the degree to which the excitability is raised or
lowered, are in direet proportion to the strength of the carrent
employed. e

We may indicate the variations of exoitalility by rl:T_\'-::-l
lines, drawn above the nerve in the disgram when the excita-
bility is inereased, and drawn below the nerve when the 1.:.~_:c111:-
lility is diminished. T will draw three lines (@, 0,0, I‘:'r_'.lll}
above the extrapolar portion of the nerve mear the negative
pode, and three below the neree in the positive ﬂ:mpc‘-lm por-
tion, The three lines indicate three degrees of the excitability,
0, prodiccsd by a weak current, O, by o slmlng current, and
0, by a current of medium strength. The lines are farthest
spamted from the nerve at the respective .poles. becanse ﬂl-m:.
the polar influence is most marked, becoming lms i less as
the distance from the pole increases. \\"l-ilc!_ilm is true of the
extrapolar portion of the norve a somewhat different story must
be told of the intrapolar portion. Witha current of medium
strength this part of the nerve is divided 1-El|r|1]y 11\:t\'\'f.'.l‘ll t.h¢
two poles, the half on the side of the negative pola hm-m|_;l its
excitability raised while the other half has it lowered. The
one pale seers to neutralize the influence of the other, so that

3 o Pigeiotagie dex Electrotonms. Barkin, 1559

1 rmwuw' 'm"'b'}”iffﬁ:ﬂ umd Physiotagie, Hedt 1, 1555,
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ot a point equidistant from the two the excitability is o,
changed, and this point is in consequence termed the neut)
point, or point of indifference (p). When a weak currp ;

B
3

used the neatral point approaches the + pale, ‘while with
strong current it approaches the — pole, In other words, iy
a weak current the — pole rules over a wider territory than ihe
+ pole, whereas in a strong current the + pole prevails,

The shifting of this neutral point is really & most euris
fact, which has received no explanation,

Yon see then that the influence of the + pole, or anode, i
apposed to that of the = pole, or cathode; the eondition produs
by theanode is therefore termed Anelectrotonus, while that pre-
duced by the cathode is termed Cathelectrotonus, thele fom,
as it were, the two halves of electrotonus,

We have shown by this experiment that the influence of
the = pols is that of a lafent stimuland, it increases the e
bility; wherens the + pole is a sedative, it lowers the excitabil
And I think this shows us that when we employ a eontinuos
galvanic currcnt with o view to remedy diseased conditions o
the nervous system, we ought to subject hypermsthetic porfion:
as much a5 possible to the influence of the + pale and nnwsthetic
portions to that of the —pole. I will however discuss this
more fully on a future day.

We shall now perform another experiment, in order to s
what is the Electrotonic sariation of the rate of nervous conidus.
tion; that is, of the rte at which the nervous influence is
transmitted by the nerve trank. Already this interesting sub-
Jeet has been investigated by Professor von Bezeld of Jen
I will tell you, however, what his conelusions are when we have
performed our experiment.

I take for granted that you remember the manner in which,
by means of Helmholtz and Du Bois Reymond's myograph, we
caleulated the rate at which the nervous influence travels in
the seintic nerve of a frog’. We will repeat that experiment,
with this novel feature however, that we will make armange
ments similar to those employed by us in the experiment you

? Seo Appendiz B The reader is requested to read the description of 1
imstrument and cxperiment in the Aypandix ere be procoed with the above.
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Tave just séem, for passing o constant current throngh a portion.
of the nerve, A diagram will enable you to understand l-ll\.'
experiment. (Fig. 2), Sciatic nerve of frog (), -,Ifastlocm:lm 1
(m), wircs for continuous curreut 1 connected -.\'tfh the snme
armangements as in the previous experiment (Fig. 1), Two
pairs of wires {ﬂ and 101} with which to irritate the nerve by
an induetion shock, at one time close to the muscle, at another
dose to the pole of the constant current which is nearest the
musels, our object being in this, as in the former experiment on
this salject. (see Appendix B), to ascertain the time taken by

Fig. 1.

the pervous influence to pass from the part of the nerve on the
wires at 1T to that on the wires at 1IL

After the experiment which you have just witnuali-:cd Fou
will readily understand that whon a constant current 15 passid
from 1’ to 1"—1" being in that case the negative pole—that
a portion, if mot all, the nerve lying between 17 umll “lll‘.
muscle will be thrown into the Cathelestrotonic state; while, if
the constant current be reversed, 17 will becomo the positive
pele, and the tract of nerve just mentioned will be thrown into
thi Aneloctrotonie state. We will again cmploy o single Grove's
cell as the source of the constant currcnt.

I dissect out o perfectly fresh sciatic nerve with its gastroe-
neming, and connect it with the machine. -

Befora passing the constant carrent through the wires 1 we
make two tmeings on the blackened cylinder, by irritating the
perve b 111 and at 11, from which we can afterwands caleulate
the nonnal rate of conduction in iz nerve. ’

That being effeeted T now elevate the stilette connected with
the musele, in order that the next traci may ]".: e
upon & higher part of the eylinder, and ¥ therofore not
interfere with these which we have just obtained.
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Now, we send the constant eurrent through the nerve 4
1, 0 that 1" may be the negative pole, and within s min.uL;
after the closure of the constant current, obtain another i
of tracings by irritating the nerve at I and TIL. W open the
constant eurrent and allow the nerve to rest for a minute
I again alter the position of the stilette, so that another pair
of tracings may be made on a new part of the eylinder,
d Lastly, we nguin pass the constant ewrrent between 1" and
1", making however 17 the 4 pole in this instance.

W'} get another pair of tracings, and now we will print the
tracings on o sheet of moistened gelatine,

Fig. &

The llmrimlal lines f, //, [{f, are produced by the contact
of _lllD stilette with the smoked eylinder during s revolution
while the muscle is at rest; whereas the eurved lines are dus
to the contractions of the wusele: the first curve (o) in each
pait 'l:cn:g produced by contraction of the musele following
irritation of the nerve at. 111 (Fig. 2), while the second curve (3)
in each pair is due to irritation of the nerve at i1 (Fig. 2). The
lowest pair of curves is obtained by iritating the nerve in its
normal state; the middle pair by imritating the nerve in its eathe
-.-!ec:tmllonic state; while the highest pair wis obtained from the
nerve inits anelsetrotonie state. The distance between o and = in
each pair indicates the time taken by the nervous influsnee to
pass from the part of the nerve at 11 (Fig. 2) to that at {11
:(Fig. 2). You see ata glince that the distance betwesn o and s
15 much ghorter in the middle pair than in the other two; this
v_:]enrl:.' shows that in the cathelectrotonic state the mervous
influence has travelled faster than it has done in the normsl
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state of the merve: while, on the other hand, the distance
pobwoén oand s in the highest pair is the greatest, showing
that in the anelectrotonic state the nervous transmission has
peen slower than in the normal state, You see, however, when
you campare the highest and lowest pains of tracings, that the
lifforenee in the distance between o and s in cach is not so great
18 i¢ the difforence between the lowest and middle pairs in this
respect, from whitch it appears that the — pole, under whose influ-
enee the middle pair of trcings was obtained, has had a greater
inflizence on the rapidity than the + pole, under whose in fluence
the highest pair of tracings was produced. This may perhaps
b accounted for by the fact that the + pole had to act on the
nerve after previons excitement of the latter by the negative
pole; but it may also be explained by supposing that, with
s errent of the strength employed by us, the — pole is more
infuentisl than the 4 pole. T have so often obtained a result
s nearly the same as that of this experiment that T have no
hesitation in saying that cur conclusion must be that in the
dectrotonie state, induced by a constant current of mediam
strength, the negative pole quickens the rte at which the
wervous influence is transmitted, while the positive pole slows
it. This conclusion, however, is quite at variance with that at
which Prof. won Bezold of Jena has arrived. According to
that physiologist the rapidity of nervous transmission is dimi-
niched by both the + and the — poles of 4 constant current
(ilber die Electrische Ervegung der Nerven wnd Muskeln, 1861,
ppe 109—=153). T would not presume so decidedly to differ from
von Bezold's general eonclusion wers T unable to account for
the variance betwoeen his results and those of which you have
just seon & specimen, but the explanation is, 1 believe, simply
this, that, while von Bezold nsed a very strong constant current,
wa have employed one of medinm strength. The current used by
von Bozold was nearly the whole strength of that ded from &
 batbory consisting of seven Grove's cells; whereassour enrrent
has been derived from only ore sueh cell; and I believe that the
Grove's colls employed by him and by uws are essentially the
same. Moreover, von Bewold allowed his strong current to act
on the nerve for of least three minutes before making the ohser=

%ru
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vations, while we have not allowed onr comparatively weqk
current to act longer than one minute before ench olservnticg
was completed, That this is the explanation I feel conving
beeause when I take seven Grove's cells amd connect them wi)
the myograph and a rheocord, exactly as von Bezold it
and allow the ¢urrent to act for three minutes ere I make (he
tracings, 1 get the same result as he obtained, viz. slowing of
the rate of nervous transmission produced by the —ns well as by
the + pole.  But tho effect of such 4 current on a nerve i s
severe that its excitability ere long disappears ; indesd fene-
rally find that after it has acted for three minutes on a nerse
the excitability is considerably lowered even in the regioy o
the — pole, and I believe that in such a case the mte of nervoms
conduction iz lowered in the Cathelectrotonic region beeans: fie
excitability is lowered. We know that n low temperature lo
nervous excitability, and Helmholtz has shown us that it di.
minishes the rate of nervous conduction, while a high tempers.
ture has the opposite effect on both; we can now therefare sy
that, like cold, the + pole of a constant current acts as & sods
tive to a nerve, diminishing its excitability and the rate of
conduction, while the = pole of a current of the strongth en.
ployed by us acts as a latent stimulant in ineveasing the excits.
bility and the rate of conduction: amd I believe that it will b
found to be o law, that whatever increases or diminishes the
excitability of & nerve has at the same moment & similar ffoct
upon the rate of transmission of the nervous influence; and,
indead, so far from looking upon the ercitability and the con-
ductalality (if I may usc such a term, for a nerve is not simply
& condugtor but also a generstar of nerve force) as two quite
different. things, as some do, T feel much inclined to think that
they are essentinlly the same,

Qur two experiments show us then that the -+ pole of the
current we.bave employed lowers the nervous excitability and
the rate of @@onduction, while the — pole increnses the excits-
bility and the rate of conduction.

Qur final experiment will be on the Electrotoniz varialion
of the electromotive power,

You remember that the other day I demonsteated to you
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{he existence of an electrical current in living muscle ﬂ'ﬂt:l neTve,
and I showed you that the current was dimi:ln's'l:od in both
when they were irritated and therchy l!erlen into action. 1
will now show you -the varation produeed in the nervous cur-
rent by the electrotonic state.

1 remove the whole longth of a fresh sciatic nerve, I make
an secnrate transverse section near its one extremity, and place
that transverse section in contact with the plate of moist clay
{0} (Fig. #) en the cushion (m) of one of_ 1Iu.:_ galvanometer
troughs (see Appendix C). I lay the longitudinal surface of
the netve (n) on the cushion of the other trough, and LILﬁFIJ‘
lay the merve upon a pair of wires [ and [/, Dmmeculd w.u:h
the same armangements as before, for generating and dircoting
thi continuows current.

Vertseal poction of T Bads Roymond's mproved tronghs for the Galvanometer.
m. Cnshion of blotting papor dipping into & concentrated solation of slphate of
sine in the tromgh. 0. Plate of moist clay to pretiet tho thasnes from tho
of the sulplate of zine. . Handle to move the frongh, e Hrass pillar for ate
taching n. wire bo connect the trough with the Galvawometer. 0. Nerve.

As yet no artificial current has been sent through the nerve
between | and [/, and you see the slight but distinet deflection
of the needle of the galvancmeter which is produced by the
electrical curront derived from the nerve, Now we subject the
partion of nerve which is generating that enrrent, viz that be-
tweon the cushions, to the influence of the+ pole of the eon-
tinuous cumrent, that is, we make | the + ]:-0|-': observe, the
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galvanometer needle is much farther deflected in the direction
which the naturnl or nervous eurrent had caused it to assyme
Reverse the direction of the artificial eontinuous current, w
that the nerve between the cushions will be brought under {he
influence of the —pole. You see the needle returns to ze,
indicating thereby thoe diminution or even abolition of (he -
rent developed by the nerve.  We repeat this experiment in an
inverse order, and you see the results are the same.  But vy
may say, Are thess effeots of the continuous artificial currnt
not due to passage of a portion of the artificial current along the
nerve, and through the coil of the galvanometer—strongthening
when it passes in one direction, and nentralising when it passe
in the other—the influence of the natural nervons eurrent upon
the nesdle? A simple experiment will settle that question,
I have here o dead nerve. T arrange it on the cushions and
the wires exnctly as I did the living one: of course the needl
is motionless, boenuse a dead norve does not generate eloctrical
force. We send the continuous current in both directions as
before—the needls remaing motionless; but a dead nerse cone
duets eleotrivity just as well as @ living soe; therefore the
needle varintions which followed the transit of the artificisl
current through the living nerve cannot be aseribed to pasage
of the artificial enrrent round the needle, but must be referres]
to varintions of the electromotive power of the nerve produced
by the electrotonic state; and we may therefore say that while
the+pole of a continuous ewrrent increases, the—pole dimi-
nighes the electromotive power of m nerve. This effect of o
comtinuious current on o nerve was discovered by Prof. Du
Bois: Reymond of Berling and it was the dissovery of this fact
which led to that of the others which T have shown you.

If we now compare the results of our three experiments,
we have thesa startling facts brought out.  Fa Anelectrotonis
the excitalility and the rate of neveous conduction are diminished,
while the electramotive power is increased: wheveas, in Cathelye-
tratonus, the enoitability and the rats of nervous condiction are
snertased, while the electromotive power i diminished: this is,
I believe, the law of Electrotonus. Remember, however, that
I hove been showing you all along the offects of a constant
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eurrent, of medium strength, and that this law is deduced from

the effécts of such a current. A very strong current when

passed along & nerve soon kills it, and the final loss of excita-

Lility takes place first at the — pole, where the first action of

the current i8 to inerease it. It seems as though the — pole,

by ita lntent stimulation, made the nerve live Jaster, while

iho4 pola, by its sedative influence, caunses the nerve to hus- .
band its strength,

A crowd of theoretieal considerastions surrounds this most
interesting subject.  Are the changes which constitute Electro-
toaus due to electrolysia of the nerve! Does the - pole in-
crease the development of werwe foree from chemical force,
while it hinders its conversion into electrical force, and wice
perga with the 4 pole?  Is increased excitability of a nerve due
to & higher tension of the nerve foree, whereby its dischargn is
rendered more easy? and, inasmuch as incrense of the excita-
bality is aecompanied by a diminution of the electromotive
power, just as positive action of the nerve is, do exeitability
and exeitement mot stand very closely related as regards the
development and expenditure of nerve force? Bub we have
already exhausted our time, and must postpone these conside.
rations. until our next demonstration, when I will show you
the facts on which are based the law of nervous irritation, or
us Piliiger termed it, the “law of contraction"—that law governs
the phenomena produced by the esfablishment and resolution of
Electrotonus.

APPESDIX,

. Key. The beat key for closing and opeaing the circuit in
electrieal experiments is that (Fig. 5) invented by Du Bois Reymond,
!1- cansists of a plate of Vulcanite | to which are fixed two brss bars
Jf and [/f for attaching wires. Fixed to one extremity of bar [/
B a short bras beam [V with au ivory haodle. Suppose the key
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incliuded in the electricsl cireuit in
the manner indicated in Fig. 1; as
long ms the brass beam /¥ remains
in the position indicated in the
figure, the circuit is open, for
electricity cannot pass from [ o
JJf through the insalnting vulea-
nite: but if the mised end of the
* beam be lowered so as to bring it
in contact with the bar [/ the cir-
cuit will be closed, The friction of
the bﬂ;m /¥ aguinst the bar [/
kops the contignous surfaces. bright
and chean, o that the very clesure of
the koy removes any film that might
impode the ge of the current,
The screw F is nsed for fixing the
key to & talde,
£, cilhi'lbl'?lnnvll\:P:l:‘:miTh]f.‘m Bais
Reoymond's My —This instri-
ment was inwm for the purpess
of measuring the rate of nervous
conduction, and to ennble us to stady
muscular contraction’.
The following i= a description of
the instrument arranged to measure
the rate of nervous conduction—and Fig. 5.
also of the experiment, which with
ihis instrument: can enly be performed, with the sciatic nerve anl
gastroenaming muscle of & frog.
The instrment consises of three principal parts.
1. A brass aylinder, two inches in dinmeter and about an inch and
& half in height, turned by clockwork, provided with a dial by which
the mate of the cylinder’s revolution may be ascertained with the
greatest procision,  The eylinder’s surface is eovered with gl whick
is amoked before each experiment in order that o tracing may be m
upon it by the point of a stilette. 2. Armngements for holdi
muscle and morve, and for connecting the former with the stilde
The femur of a frog having the gastrocneming attached to it ia fixel
in & pair of strong s forceps; and the tendon Achilles is connected
by hooks with a moveable lover having at its free extromity the
stilette for writing upon the cvlinder; when the mmsele contrcts,
the lever i raised, and the stilette produces a treing eorresponding

1 Far the Istter purpose # i not so well ndapbed, inssmnch ns the ever |
moved by the sontracting musels is so beavy that the mompntum it aequin:
ita movement destroys the finer vibeaflons prodeeed by the mosele, Marey
myograph has emperseded 6 for this purpose Weurmal of dnatowy and Py
Ingy, Wo. 1)
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to the contraction.  The muscle and nerve are surounded by n gl
oasn mmmn% wet blotting-paper to keop the tisnwes moist, 3.
Arrsngements by which the seintic norve connected with the muoscls
fa irritated st & given point of time.  Tho nerve is iritated by the
shock of am induction appamtus, produced by swddenly breaking the
constant current passing from a battery through its primary ooil,
Two pairs of wires are placed in contact with the nerve ; one pair
(10T Fige 2) a8 near the eutmnce of the nerve (n) into the masclo (m)
s possible, nud the other (TT) at 4 part of the nerve, my two inches
distant from the muscle. The wires are connected with & simple
ootrivanes tormed n commntator (see note page 88), by means of
which the shoek from an induction macking ean be sent through the
cop pair of wires or throngh the other; the object of the whole
experiment  being to aseeriain how long the nerve force takes to
travel from the part of nesve in contact with the one pair of wires
(i} to that in contact with the other (fT1). The part of ¢

went by which the electrical current is broken, and irritatic

nerve thereby produced at a given moment, consasts of 0 round e
box fixed to the axle of the eylinder snd rotating with it The
box comtains a moveable weight, and ns it revalves the weight by
centrifiigal foree moves outwands, and on reaching a cerdain point
smddenly bresks the electric circuit, and thereby indnees irvitation of
ibe morve and contraction of the muscle. By means of the dial
wpon the elockwork the rate of the eylinder's revolution just when
the current is broken ean be accurstely nscertained. By means of
» spiral apring attnshed 1o the weight in the brass box the mpidity
r;k: which the weight moves outwands may be regulated ; we may so
armnge the spring that the weight will veach the side of the box, and
treak the eurrent when the eylinder is making 10 revolutions or
15 revolutions in a second, and 5o on.  Fifteon revolutions in a
secand is tlee most convenient mte.  The instroment alove deseribed
is D Bois mond’s modification of the original instrament in-
vented by Helmhboltz. The modifiestion eonsists in the armaage
ments for breaking the current st o given time.  In Helmbolts's
imstrument this is eifected by centrifugal balls, but the arrangement
sdopted by Du Bois Roymend is more compact amd works with
greater procision. The electrical arrangements being made the
experiment is begun. 1. The velocity of the eylinder's revolution
at the moment the corrent is broken is ascertained: lot us suppose
that it makes exnotly 13 revolutions in & secomd.  The civeumfe-
reace of the cylinder being & inches, 15« 6= 90 inches Jinear of
surfacn of oylinder, equivalent to o sesond of time. 2, The cylinder's
surfuen is blackened by causing it to revolve rapidly in the smoke of
s turpentine lsmp. 3. The gnstrocoemius and seiatic nerve of a
frog are disested ont, and atéached in the manner above indicatod,
4. The commutator is armoged so thet the induction shock will
pass through the portion of nerve near the muscle (111): the clock-
wark is sk in motion, and i stopped when contraction of the
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muscle has taken plece. 5. The machine is arvanged oxactly o
baofors with this single exeoption, that the commutator is turned =
that the induction shock will be given to the portion of nerve at ew,
inches distance from the musele (IT), 6 The cockwork is pat s
motion, and the contraction o ngain prodused, 7. The
cylinder is then rolled along & thin sheet of moist gelatine, on which
& print of its tracings is thereby obtained,

If the experimont have sucevoded well, the print will show thre
tracings (o0 the lower third of Fig. 3). 1. A horizontal line )
proddueed by the contact of the stilette with the eylinder doring it
revolution while the muscle is st rest. 2 A curve (o) produced by
contraction of muscle whon the nerve was imritated near the musde,
4 A seoond eurve (5) produced in the same manner whon the wee
was irvitated at 5 point two inches further from the musele than the
first poink.  The distance betwoen these two curves at their o
mencement, that is, st their peiut of contact with the horizial
line—must necessarily be equivalent to the time taken by the
norvons influonce to pass from the part of nerve over the wires at 1 6
that over them at TiL The twe curves arve, lot us say, fth of an inch

wart.  What is the valae in time of this intervall Ninety inckes

the oylinder’s surface having been fonnd to be cquivalent to x
second, §th of an inch must necessarily equal 1, th part of & seeond
If the nervous influence take 1oth of & second to travel along
2 Inches of nerve, how long will it take to travel 12 inchesi  2th o

mosecondl  If, then, it uh:n:':},th of a second to pass along ome fool of

nerve, it will of course travel at the rate of B0 fmd per second In
nerves prepared in the above manner the rate varies from 75 o
120 fout per second.  The rate depends much upon the temperatur:
to which the nerve is exposed, being slackened by low, and quickened
by temperatures. I the nerve be allowed to dry a litdle, the
mpidity is greatly ineresed.  The experiment should be made with
rfcctly fresh and healthy frogs, for when frogs have been kept lorg
withont food the nerves me 50 wenk that the manipalatioa
necessmry for the experimest produces such exeitoment that the
nervous influence travels with a mpidity to great for measuremen
by means of this instrument.

. Troughs for the galvaromster. The porcelain troughs with
the platinum plates and solution of salt, at first used by Dua Dois
Reymond, have for severnl yeurs been superseded by another of his
ingenions contrivances, vie, tronghs of zine measuring about 2§ fuche
i s direction (Fig. 4k The inner surfaces of the two tronghs am
amalgamated, and contain a el salution of sulphate of &
‘This nrrangement does not give rise to the secondary currents which
are s0 disteessing when the old sppamtas is wsed. A pad of blotiis
Eww {m) is folded over the side of either trough, dipping on the coe

anad into the satureted solution of zine, while on the other @
preseats s froe edge on which & thin layer of potter’s elay (o) provicusly
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moistencd with & dilate solution of common sl ar saliva, is lni
The muscle or nerve is always lnid upon this elay in r..:r.:p ][Iil.l.‘.lg'
they may 1ot come in contact with the cormding solution of sulphate
of zine, by which the layer of organic matter in immedinte
contact would be killed, These clay plates serve instead of the
bladder and albumen in the old armngement, aud answer the parpose
ﬁr!mt,h.-rl.@m these, innsmuch as they can always be made from the
dry pulverised elay an vory short notiee, and form more perfinct
""‘“",il'.’J:"”'.‘ than the othor substances. :
s zine trough is fxed upon o plate of vulenite to insulake |
When small nanpolarisable electrodes are vequived, ag. to : nl1'i‘m-
the electrical condition of different points of & musele or for tating
wirves when |tuim];‘o;ru¢ to avodd all sccondary curronts, ancther
armuagement of D Reymond's answors the purpose, It con-
sista of a little glass tube, open ot both ends and supported on & stand :
i the tubo is placed a thin strip of amalgunated e conneeted ont.
side th tube with an ordinary conducting wire, tho other ond of the
tube i closod with maist patter's carth druwn b n point at it
(6] cocbromity i and tho tube i5 Glled with satarated solution of wul
phate of zine.
A pair of sach tals is always required,—of conrse the wi

the zine plates may bo conncetol with  galvanometer, o
Tatbery.
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ness o malstissess af the atmospheres the mumber of clear o ralng day;
the quasaity of min 2l ssow; the degres of husshlity of the alr; and
many oiher cirumaaances, o doubl, excrcise some influesce.  As the
Swiss Sockety of N lists has appeinted a i to inguire inta

of cofmmmpticon the warioss pasts of Switser amd

Saciety has metearological. stations all over the eountry,

may be anticipateld that gradually some of 1he dreumstances |afluessing
ar counsemcting e occurrencs of consumption may be elnckdued,

As it has been repeatedly shown that eossampdive discases, im theis
earlier stages, are fwourably influenced I..Lllut removal of the patient io
higgher elevations, it appesrs surprising that his plan af treatment has
beem almist entirely disregasted by the medical men of Earope.  Twill,
therefore, shanl; -di-um the principal ok cibons met with in convera-
ton with men of deservedly high repusation in our peofedon.

5. The low tempersiyre and the roughsess of the Alpine clisate
during the greater part of the year an: wsua]ly reganded as hostile ta the
delicato constitation of the eonsemptive patient. Cold, however,
iksell surely no cause of phibiss, which, is somve of the most nesthermn

s, s rarer than in the South of Europe, The popular prejudics
consbden

inst eold may, perkaps, be underitood, b idering that cokl

.'l‘u‘;m dellcate p}-w}){r ta semain indooss, nw;lqu their '&wr« and w

dows closal, and that it often peevents the poor iming th

Tivelibood; that it, therefore, gives rise inll'imlllj' a0 the mo powerful

i o eoaf ot in ill-ve tedl oo, (nsul

, scanty el aml wasy of

. that <ol in jtseld coun

Feraets the tesdency to consumption whene there b a sufficioncy ef fvod

&l clot fo bt eamses an increkeed abatractian of head from the body,

Lo supyl ch ihe Pespiratory action mmst b peo portionately incressed

and the expassion of the lusgs paomoted, which latier 18 ‘ane of the
greatest prophylactios sginst ennsampdion.

2 A secoa] objection often raised i, that the mrefied air of eevaicd
Yocalities increnses the beadescy to hemoptyske Tt probally pwes its
arigin to the description of great ascents by Sausare, Hussboldt, and
oibersy bt these climbers were in conditions very different from those
of the invalid gently walking abont mear bis temporary ssountuin pesi-
dence, These who have ascended high sountaing, and cspecially steep
snow-alopcs, withoat Being in thorough sraining for such work, will re-
membses the viobent beating of the heact asd the throbbing of the carstid
and tessporal arteries, which maght, one should think, wasily lead 1n
Tupturs of the weak wessels; yet, how rarely such & ruptore acly
does oceur, bow wn any bleeding fros the nose or mouth iakes place,
all thase can testify who are in the habit of speseding their helidays on
the Swiss mountaizs, Some of the famous guidos who constantly ac-
company the great Alpine climbers tll us that they have earely, others
that 1 have mever, seem those much talked of hlcedings, eithee in
bkt fellow-guides of i their enterprising patrons, Tt may, thereore,
to concluded that ibis supposed effect rarefied air has been much

etedy bt even il it wene to oconr amosgsl setive climbers, this
P nod in deter the quick invalid scfourning in elevated valles.  One
of the most frequent causes of il saua TG is probably ike
raphl breaking down of lung-tisse, and through this the leston of Blood:
vk before they have been ohlitemted 1 and stances farousing
sach & process are likely to increase the tendessy 1o palmonary haemor-
rhage, while these nnfiveurable te it diminish the tendency; and 1 trst
that such an nfluence may sooner o lnter be acconded to well selected
Alpine cismates.
Hhaea, st i . ler s see what experemce teaches  Ihr
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snowhields is the neighbonrhood, & circamstance which, thou
takes away from. the g niess of the soesery, increases the valee of the
locality s a heahth resort, as being dews subject 1o those icy winds
descending from glackers and extensive spowfickls,  The princpal vil.
lage is Davos am Plate, abhout 5,100 foet abave the =ea, with two guad
inns situatedd 161l on the slope of a hill Bcing the south.  Two excellent
medical men reside there, Drs. Spengler and. Unger, who devate them-
selves particularly to pulmonary affect
ibe progross of the cases under the
am mslebbod for much valuable &
his right lamg when he find pesorted 1o moaniainous dimates, aml no
afier a lapso of four years, is not cal free from cough, bub i alo abde
to undergn cosshlerable bodily exestica,  The population of the valley,
espocially the male, has tbe appearancs of robust healih, with the beoad
shoulders and whie chests peculsar to mountaineers ; asd the bocaliy
has for many years past enjoyed & good reputation for its influence oo
serofulons. discascs® 1 am not yer provided with accuribe métooc
gical ohscrvatic but they ane being made by Dy Speegler.” |
winter is, of cousse, cold ; but this ool is not excessive, and appears o
be rather bess than in somo lower localities of Switoordasd, ow
principally 1o the fact that the valley & protected on the 0
nosth-rast, The sumber of chear days ks compamatively great ks autumn
and wi in fact greater th i 3 the configurs:
tion of the locality, the r
part of the day, und their 3
the Envalid on fine winter days to st in the open
window,

regard ta the diseases prevalest in the Davos, there are, sc-

2 1o Dr. Spenglec’s experience extending over pore than twelve
years, no endemic discases,  Prneumonia is ibe mest frequent of the
Enope serious affcctions, but B terminates in peneral favoursbly an the
seventh day without active treatment: the lower bubes aze those mod

wsnally believed, CN"#{I & a comparmtively freg
spring. Rheumatic affocti diseases o
and not bess 5o various forms of dyspepsas, and chronse
stommach, especially the rousd uleer.  The mostalisy of children i
semall.  Scrofi scaies orkginate very rarely in the valley, and thine
introduced from abread are fvosmbly influenced by 3 prolosgel re
sience. D U eapectally mentions the entire absence of fubsr-
enlar disease: nf:{::h:ﬁj;i asang the natives wha have never ket thelr
valleys and Dir, Spengler perfectly corroborates this statement, and has
ko mentioned 16 us cases of men whe had becoene consemptive while
working abavad, and have regained their health by a thmely return to
theis native bome, I, Brllpger, it may be reuscenbered, has made the
samve statement with regand to the peighboasing valley of the Upper
Engadin and I Boner of Klosters likewbse states tbat, in the upper
part of the Prittijay, immedintely sdjofning the Daves, thomgh below
ihe lovel af 4,000 feet, he has not met with consusption ) whilc it
Nuss repeatedly sceurred to him in the knser pan of 1he sxme valley. +
The albsesco of consamption and scrofibons disesses among the i
habitants of the valley wio have wever loft o bame, the infmence
e Heilgoailon wad Kurorroe der Schwein,” Berich, oo,
ot of Dr Bases™s expiniancs o & commuzication frem Lo
Unger of Daves am Flatr
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euerchiod on thess discases, when the natives have acyal
their stay in other localities, by a timely ret o
wimzlly Bvoumble fermization of pneumonk
commendation of the curative

serafuloms and consusptive

the same manner for other locatitie

siony and the peblic,

sivas

of the sceustomed eon
which o some invalids are

0 in fawvour of ¢

the peesent disadvantsges woald th o

I’n:uhl:lrll' !'rI\IfalF ]lulrpwr. igive an outline of thoss cases w
Buenced me b forming & favourabde vie

oy a{mnm of the observal Tors. Spe

at the Davos,

mer of 185, wiil
i ptoms. it o impaized re
gkt claviculir and infracla A K
preedually lost weigh 5
will broachopnremosi
crvepd wpwards,
reached oo the bick
|

i heing persdstent in the upper,
shle, the dulmes eetended fo
scccenpanied by a slight deg
thonchi.  There was great

pempi tewards the
expansion 33 to 344 inches.

in the Black Forest, about 2,500 feet above 4 i

he sealevel |
I skr h
o6, nothisg e ulr -
elu, m be discovered o 1he
upper part of the right was considershly {1 e
tended omly from the
phony was re[.u,,-m y
pi n 3 and there were no t ilse B2z ol
He ren

tian,
L

-
o 364 knches; Incroase i ar [k
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C et which, w
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St Mirtem Examination. Th
. g 5 e upper kobe of the rig

adberent | the apex hard, contracted, const b
dense, fibrons tisue, almsos I
of ihe mme lobe was cxpanded, as in emphy
lakes were free from old discase; but several Droneh
with coapulated blood. - The lelt Tung was evesywh
Lbi:hwulm of the Epee lobe was 2 cmall fresh cavity §

prey sofl. inliration in its neighbosrhood, |
bodh folis were' apoplects B Pt s ol
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decomposin mchhlnd Blood. The heart was fury.  The liver was
ikewise -Iién! iy, The kidneys were: §

i cas. awhiich evideetly was oeec of Addisos's pnenmenic phiks,
& of great imere, mot oaly on account of the raphl recovery aficr 1k
lhens's rerurn to his moeniain hotss, but alo on account of the re.

e and fatsl termination nfter the too early retum inso unfavoursble
condilions; aed, faribes, on nt of the Bght throws wupos the
natare of the affection by the res f moriem s poction.

Casg 11 J. Ko, agadi22, 0 native of Switseeland, formerdy bealiby,
came to London in 1849, and was employed as o waiber (5 a Cily
dinis He began 1o couph i 1550, aml had b poplysis in

@ 52, Dhilness and rienchi extond ol from the right apex 1o
the thiir rib,  There was inmaw«.rwﬂmn pyresia ia July.  Fneu.
manic affection of the buwes pany of the sbde was discoverad in Au-
jpest. The dulness and crepis ebeomchi dmally asesuded to the
spraspinal rog e left sado (i Novemberh 3 and the older affec.

gron
thon of the rght side had much extesded. The patient was never en-
tirely free fever, Loss of weight, 30 Tba. in cight months ; pulse 5o
s expamibon of chiss, 344 1o 350 inches. Yn
Vovember 10 an chvation of abos
5 almost pure milkadiet, be gradually fm.
];.\ = iin M havisg gained 24 T

3 the wpper I"J‘,ll\l.b*-nnk
bt ibers were no rhoschi, and the duleess and defective beeathing o
tended caly (o the socosd 1ib, Pulse 785 respirations 143 expansion of
chest, 38 b0 371 imches.

He remalned well usiil March 1855, when e contracted Bromeha
followed by plenropecumonia of ihe right slibe, begmning at the apcy,
ard extending mapsdly downwards.  In June, the epper part of the Beft
side ]mumu?fkmw- affected, Dheath caswed at the eed of ihis moath,
feom Bocesopiysis

oot Afsrtem Examinatior. There were extensive adhesions on both

he upper bl of the right lusg was much confracied asd

% was ccoapiod by several € coneretions, surroumded

i '_[rhcn—..uhudcrnllh.r ight

E 3, with several fresh isrogalar

canilies.  The apex of the ldl u similar condition ; but the

reater past of this lung was permeablc o air; it contaimed many

[emorthagic qeote,  There were no. miliary fubercha.  The heant was
faity, The kidneys were in b first stage of Bright's disease,

“This was again 4 case of Addison’s preumanic phihisis, eccurring
under the b non of comfined air is a8 youth accustomed 10 pure
msountain ale. Great i cnt o cure wis produced by a prolongel
stay in te—an iEprovement which continied
fior some years after his returm intoe usfavourable hygienic canditios
At Tast, bowever, a fresh anack of casarrhal prcemonia lod 1o rapid
hreaking slown of tsiue, the furmation ol cavities, and death aceelemtol
Ty hremogtysis.

Casg . H. F., aged 31, o Germin, came to Lesdon in 1852, had
a chomic eough in 1853, asd haemaptysis in the susmers of 1834 and
1836, He spent then seven months inCairo, where be became betiet,
velthomt, however, entirely Tosisg ks cough.  He bad again hamopty:
in March 1857 in Cairo, and sich cough during the summer af 1857
omdon, There was improvensend durir 1he follpwieg winter 31 Canncs
amil Nice; but he was much wore after his returs to Lomdom,  He wii
ferst scen 1 my\:IF'm!'u] 1858 He bad lost 20 b, in three pears
e e e the Tefl xide from the apea 1o the filh b,
eonchophosy and crackling Hkonchus fn the supe- and infra-clavicelis

°

spaces; and an amalogous condition on 1he back of the mme side.

Mothing abnormal was discovered bt
ness of broath,  Palse 85 thorac i
went i0 Valparaiso, and hail there o
eight months an the T Andes fat
and 10,000 feet], and gained flesh and Jost
o Now Orlecams, where he

sl thener to the tnblelas

n
-

y
= pwenty-sever il

36 te 38 inches.  He i?\':l:l‘l.r;[ wiell

again “began to cough

somve hemoptysis,  Wh

ol fem of the left side had rema;

bo 37 inches.  He went
;:g Inst his cough D
guimed 151h. The dulness d
wocoaed  ril e Wal o rI|-|m
mmrnur over the dall space.
inches,

The mpid improvement repeatedly
moval to elevated regions is very
reiark, that the impeovement effec
South of France was noitbeor so gres:
mountin sojoum,
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Hhe spent the wi -,
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the end of the month a pes
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wpper tkind of the scapula.
ceaced, under a treatment o
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tamt rhoschas over the upper part
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almost entirely, He spent the «
wually abiwe 2,500 feet above
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satack of sore-thevat and bronehitis: and whea he meturned io London,
tawanls the snd of May, the right side was qpuite normaal; the lefl side
s in Front, G the sapra- and infrclavicular spaces, slight sunk in;
there was mwderste dulness amd scarcely perceptible breashing feom
ke apex to the second rib,  He had F.'lnnjll Ib. in weight dunmg ten
mom‘ﬁ,lwl felt in every rospeet perfecily -

well.
Cask v, B. K., agel 21, had peeumonia of the ng%lll side abomt tem

ago, He came to Loadon in spring 1865, ard n o
and lose fesh in the wister 56 T&. Hearseness supervensd in
spring 1866, and the cowgh gradua imcreasedl.  When seen in July,
he was thin and pale, with circumscribed roid cheehks; be had chromic
swelling of the tarsal portkon of the ey 3 pulse 195 10 110} e pirar
tions 24 f0 3o; tomperluee crenlng slighily inereased,  There
was fresd peamonic affection of the bower part of the Redi side ;. ddulnes
and abscste of respirsiery murmar on the right from the apex 1o the
qhiird 1l The evenisg pyrexia gradually subsided usder perfocs sow
and milk dbers bat the pneamenic afection slowly & upuants, the
dulnees extending oa the posterior part of the left e trom the batis
to the uppes third.  When be left Esgland towands the end of Awgst,
there was ermi-.:mu with slight bronchophany aver the greater jai of
the et scapuiny sand the obder affoction of the right sile had remalac
unchanged,  He was advised o go o e Diaveos, but went first 16 (Ges-
many ; as omly after having been attacked by frod calds be repaired in
November in Davos ams Platz, where he stayed until the middle of Aprl,
andl, i splte of a rather unfavoursble winter, entiredy bost his cough, and
paizad -I.lan_ in weight and 1 splzometer showed as increase of pulme.
Pary capacity amoustisg to mose than 900 cubic coniimitre,  Acconl-
by, Ungpes’s eport at the time of A, B8 depamure from 1he Dhavos,
1 could be discovered on the Teh side, excupt, prrhaps,
he Jowst parti and Abe dull space on the upper
spht side was llewise diminbhed. In add e
affeetion of the eyciids, which had existed for severnl years, hal ¥
||':-\=E|irﬂl‘ﬂ withont remedial interference.

With regard to the experence collected ab Davex am Flatz, nce
cursle reconts dste.anly from February 1865, when Dr. Unger, him-
welf formerly consumptive, and then not yeb guite recovesed, came io
the willnge, actompanicd by o young pentleman with e lung-
discase, Howoes February 1865 and March 1867, 3% pa with
comsnmptive affections had boen usder the clsermtion and tresteent of
Ihs. Spengler and Unges, who have kindly fumished me with a me-

of whith, howeves, 1 can oaly give a very short summary. Of

35 caves, omly 1, belosging i 3 consisy ive family, offcred no
iviinet signe b nuscultatbon aed percassbon, although the spirometer
shewed @ considernble impalrment of ke ratory capacity. O the
cother 54 casesy, 19 were is the fink stage, wwik i s 15 in
the secomd, with cavitics, O the 19 i the first = 3 had depasits in
bath sides, and some had other complisstsons, as l;tcs‘u\niﬁ-: effemdon ; 7 of
ke 1 left cared, 6 improved, 6 remained under treatment, ; 18 of the
ad grined in wc'u:llll; 5 had previensly had aitacks of Bemoptysis
which oaly in one of them retumed i a very slight degree during 1be
seay,  Aliacks of fresh eolds were remarkably rre ia all of them.  OF
the 15 in the second stage, anly 2 were free from fever; 3 of them had

slenritic exulations; § of e 1§ died (3 from gradual consusnption, 3

}wm haemoptysish; § beft worse than he anived ; 8 impeoved ; 2, whe

had  mrri with advanced palmonary discase, are steadily im-
- peoving; and 1 i regandol as pesfoctly convalescent. Bt b woathy of

temark, (hat diarhers olid not occor In any of them, and that the

night.perspiration in 2lmest all cases disappesred after a short stay. 1=

ome case only, earoless expocare
ledt lower lobe, with a favourahle ieemés

_In.e ireatmant adapted st e 5 ation an the fith day,
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later mp hill, - =i
wantage.
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Havixo from time to time dur'u:,.; the last ftwo or three years
h

callocted material from our hospital books for clinical and patho-
Iogical Jectures, T propose in this series to nlace on record some of
{ha cases from that source which have furnished me with a basis for
my leetus 1 shall alsa ingorporate with them a few ot

which have come under my own notice bearing on the s

Bne, and append allnsions to any cases from other quarters which
may appear specinlly illustrative of it. The instances of chorea
which I have [s:wl in Chapter the First T hnd already prepared and
intinded to have supplied (now nearly a year ngo) to this Review, but
postponed them on aseertainin that my friend Dr. Tuckwell, of
Oiford, was engaged upon the observations wh n conmection
with the interesting case of fatal maniacal chorea, were prbilizhed
in the number for October last* T proposa to add, by way of
short mtes upon the individual eases, sush obscrvations as each one
may suggest, and ab the end of the chapter comment upon them

a5 2 whole.
t The cases which 1 have preparsd for this series are cases of chores, of futal
g
* 1 ghall append to this chapter the details of » chronke bat severs case of

maniseal chores in & prognast spmarried girl, which net bemg mgo cami uedes my
wurg at the hospital,
1




CHAPTER I.
Remarks on Chorea Sawcti Fiti, incinding the Mistory, Courss, and
Termination of Sicteen Fatal Cases, and alvo cerlain details of
Out-patient and other Caves which were not falal.

Case L—Chorea ; preguancy ; fibrinows deposite on the heart's
eafres

Anme (i—, =t. 28, pre for the second time, was admitied
July 21st, 1841, with chorea, whieh had been apparently brooght
on by a fright.  She was confined forty-seven hours before death,
No further particulars are recorded, except that she died Augost 30th,

Post-mortem examination,—Crawinm, —Pia mater moch congeed,
especially over the cerebellum ; brain much congested; ifs ventr.
cles of nutural size, containing only a slight amownt of fluid.

Spinal eord healthy ; intru-vertehral veins very congested.
Whole of brain and spinal eord rather softened, but this probabis
owing to great heat of temperature.

Thorar.—Heart's walls softened ; £he fricwspid eafve dad, on i
seguents, several soft flrinsus grannlations, ensily remoratle,

Abdomen.—The right kidney and urcter were wanting, but the cor.
responding supra-renal capsule was in its natuaral position ; the bladder
hnd only one urethral aperture; the uterus was contracted to the
sige of a fotus’ head ; the corpus lateum unussally small, and the
coais of the Granfian vesicle could searcely be seen within the yellos
matier,

ftemarfs.—As points worthy of notice in the history of this cas,
I would draw attention to the pregnant condition of the paticnt, axd
to the fright which she experienced; both being circumstances freee
rally acknowledged as frequently instrumental in the causation of
choreie affections, Amongst the anatomical characters preseated
after death worthy of considerstion were the congestion of the nerv
ous centres, and the condition of the beart's valves, The softening
of the spinal cord need mot be looked upon sz other than o result
of post-mortem change. The abscnee UF the right Kidney, t
of course without sny possible eonnection with the disease whith
the patient soffered from, is a fact worthy of notice® (149).

Case 2. —Chorea ; congestion of fhe brain ; wanswal amount of facel
acenmilaiion in and adberent fo ihe inlestines,

Emma L—, a mabd-servant, b, 17, was admitted November 18ih,
1842, with violent chorea, which had been coming on gradually for
the previous fortnight. The catamenia had been absent sivce

L Thia case [ find has been related by Dr. Robert Lee, in his * Clinical M
wifery,” 1548, p. 112,

¥ W have the bistory of several cases in our hospital records, In which astacss
or malformation ofa kidney axisted.
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August, but then was seanty.  She had not been frightened and no
cause of the disease conld be given.  The polse was quick and the
toague coated, and thirst was complained of.  She bad had no me-
dicine excepling some pargative pills, Two three-grain doses of
calomel, followed by a dose of senna, were given, and o warm bath
ordered.  Ason the next day the bowels had not been opened, the
calomel and senna were vepeated, also the warm bath, Two days
after slmission the pulse was more fecble and quick. She was
quieter, though she Tlnd had no sleep, and been very violent in the
might, A largesized evacuation had followed the enema. The
choreic movements rather quickly ceased, and she became coma-
tese, and died in the middle of the following night.

Post-morfem eramination.—Craninm,—Ureat congestion of the
vessels of the brain existed ; there was slight serous effusion at the
basc of the brain, and the cuter parts of the brain were much darker
than usual ; the bloody puncta in the white parts were much more
pumerons than natural ; ventricles of natural size. No other morbid
appeATaCe,

Spimal  eamal.—Congestion of the posterior vertebral veing
existed ; and slight effuston of serum in the theea vertebralis ; the sub-
slanioe:of the spinal cord wis congested, No other morbid appearance,

Thorer.—The right side of the heart was gorged with blood, and
slight hypertrophy of the left ventricle e ; the langs were ad-
herent to the chest walls, No valvalar diseass,

Abdfomen —The small intestines from the jejunum to the ileo-cecal
valve were lilled with feeces, very tenacious, and in many parts so ad-
berent to the bowel as only to be removed with muel i
large bowel also was filled with feecal matter ; the lining
and ascending colon very congested; the peritoncum every
was very congeated ; the uterus amd ovaries were snuswally frge,! the
former very congested, as also the vaging; the ovaria eountaining
several cysts,

Remardks.—1In this case, which followed a very rapid course, there
appears to have been no bistory of fright or of rlew |
were the heart's valves found after death to
Amongst the noticeabls poet-mortem appearance
of the brain and spinal cord; the remarkahl ng of the
bowel with fieeal matter, nnusunlly adherent as it was t
also the loading of the large bowel, which was congeste
congestion of the peritoncum and of the uterine organs (75]).

CaSE 8.—Clhorea ; diseased clavicle ; fibrinous deposits on the hearl's
valves; frees adlerent fo he colon.

Mary K—, mt. 15, was admitted November Gth, 1544, She
had emyoyed good health until twelve years of age, when before one

¥ Much larger than = those wio bave borne children,
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of the catamenial periods she was attacked by chorea, commencing
mﬂudl} and becoming severe, at first aﬂmlg‘ ome side ehicfly,

v bocoming general.  The movements during the night,
Bhe was often drowsy, and fell pain across ihnﬁmhmg Tl ab-
dominal organs appeyad to be patural. She gol well in two
months by taking tomics, purgatives, and sedafives.  About fwo
months afterw she had & aecond severe attack, preceded by
drowsiness, and recovered under the ssme remedies, & catamesi
then appeared, were regular for eight months, and the girl enjoyed
good health. ~ Afterwards menstrastion became frregular, and fisally
eeased ; and after Hiree months the involuntary movements refurned,

She eame into hospital with slight chares, which increased, eomizg
o i paroxysms, leaving great exhaustion. She died, quite wory
out, November 24th. death she complnined of pain like
rhoumatism about the left wrist and the :l'i%:ﬂ- ide of the chest.

Pout-snorie examination,— Crawinm.—The brain was wet, ofher.
wise it was natural.

Spinal canal.—The veins of the cord were much congested, other.
wise the cord was qin.ile natural.

Thorer—The clavicle was denuded of pericstenm, baving oz
ahscess under the pectoral muscles in connection with it; the lungs
were condensed posteriorly ; fringes o filring-congulum were foued
.an the aurienlar side of the mitral valee curlaiis,

Abdemen.—Much light-coloured feces were fonnd adherent to
the inner surface of the colon, otherwise the abdominol contents
were natural ; the generative organs were vascular.

Remarks.—In this ease the recurrence of the malady theee time
(with distinct intervals) is to be noticed ; the two first attacks, at
any rate, appearing to have some definitive relation to the uterine
functions ; also the headsche and tendency to drowsiness, and after
death the congestion of the spinal cord; also the condition of
the heart’s valves, The abscess about the elaviele appears to bave
been unnoticed during life (268).

Case. 4 —Chorer ; congestion of the brain; fibrincus deposite ox
the heart'a valres.

Mary H—, mt 20, a morried woman with two children, the
you! being at. &, was admitted Janmary Sth, 1845, She kd
complainel of ]i:im in the head since her last confinement ; shunly
afterwands she twitchings and jactitations of the left side, genc
rally not severe, but sometimes so sndden as “fo take her off her
legs.”  The movements were worse when the headache was bad, and
also worse when recumbent.  She had had rheumatic fever bwo manths
previously and recovered, and about ten days afterwards she wa
suddenly” thrown down in the park by su jactitations on the

ol
bt side of her body. These then gradually affeeted the ather
ido of the body and inereased.

Bome days before admission she had bad no sleep, and had
dysphagia. * For n long period she had had hemorrage fur a week
at 8 fime every fortnight.

When admitted the face was fushed and hot; jactitstions wers
violent all over the body equally, and she could hardly speak or
swrallow.  She was quite sensible, and complained of pain in the
head ; the pupils acted readily ; the pulse was frequent, but almost
jmpereeptible.  The tangue was coated ; the bowels open.

‘etid gums were ordered, and ordinary diet and porter given.

On the day following pain in the head was very bad.  Calomel
and gPium were given every four hours, and a turpeniine encma
almimstered ; the head was g{;m-ud and ice applied. The bowels acted
twice after the injection. She slept in the night a guarter of an
fiour, and then the jactifations ceased ; they again came on when
she awake. The ealomel and opium were repeated.

On the 10th the pulse was 140 ; ghe slept in the night, and on
the following morning (the 11th) she was noticed to be drowsy.
The calomel and opiom were omitted; she became exhansted, and
the pulse much slower and weak.  She sank and died the same day.

Post-mortem  examingfion.— Croniwm.—The scalp vessels wero

with bload, as also the meningenl veins,  The cerebral mem-

were healthy. The grey substance of the brain was dark,

and the puncta large and pumerous. The pons Varolii and medulls
bk a were very congested,  Their substance was firm.

THorae.~The lungs were congested posteriorly,  Slight firinous
Jepowit eristed round the mitral orifice of the heavt on the auricular
ameface.

“Abdomen.—The uberus was large and hard, and its cervix could
handly be cat, but no seirchous deposit was met with. The neck and
lips of the uterus were much, but superficially, uleerated.  Eatra-
vasated blood existed in the ovaries, in cysts,

The other organs were healihy.

Remarks,—Notice in this case the painsin the head, to which
freatment was divected, the existence of dysphagia, and the previous
existence of rheumatic fover.  After death the congestion of the
nervous centres (the spinal cord unfortunstely being not examined),
the state of the heart's valves, and the condition of the uterine organa
are moticenble (10).

Case b.—Choren ; areclar fiseme inflamiation and eryaipelas ;
abseess of the mediaatinum, and empyema.

Anne M—, mi. 17, was admitted October 15th, 1543, Six or seven
menths previonsly she had ad a fright, which deprived her of move-
ment or speech Tor a quarter of an hour, and afterwards she had
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symptoms of chorea, with twitching of the muscles of the face snd
upper limbs.  Catamenia absent ever since. She had ascasides.
re had been no previous attack of chorea.

On admission the faco was fushed, the movements very trouble-
some; the heart’s sounds were nateral, but its action was quick;
breathing nataral but hurried.

Iron and purgatives were given, and morphin subsequently to
procure sleep.

A swelling existed on ene of the wrist-joints from frequent mave-
ments, nnd 5wm was soreness of the back and limbs.  The symp.
toms of chorea were almost instantly relioved by o water-bed follor.
ing a warm hath, but she complained of a © pricking pain’" at the
heart, and & lond broit came on with Sofd oardise sowmds—at the
apex loudest with the first sound, loudest at the base and downwards
towards the aortic valves with the second sound,

Calomel and opium, and afterwards quinia and belladonns, wer
administered,

October 81st.—Tt was noted that the chorea had almost ceseed,
the chest symptoms increasing. Dyspuea was oppressive ; there
was shorl cough, and expectoration ; the pulse was irregular and
qluigk; the fingers almost eonstantly flexed, thumbs drawn into
tl Ims.

ovember Srd.—S0 weak as to require stimulants,

Eth.—The heart’s bruit had disappecred, but the left side of the
chest was dull, and not rising on inspiration. She became worse and
dyspneea inereased.

7th.—Erysipelns of the ankle set in, and she became weaker until
she died; a slight refurn of chorea came on two days before death,
which occurred November 19th.

Prstumortem eramination.—Sloughs on the surface, and erysipelas.

Thoraxr.—An ahscess was found in the anterior mediastinum, and

in the left plearal sac, The lungs were compressed, and without
air. The heart was healthy in all respects.

Craninm.—The brain was natural.

Spinaé cofumm.—Much fluid existed in the arachnoid cavity of
the spinal cord ; otherwise the cord was natural. A small abscess
existed in connection with an intervertebral eartilage just below the
diaphragm.

Remarks.—Notice in this case the fright as the assigned cause,
and absence of entamenin sinco the commencement of the attack.
The abscess of the mediastinum and the wjema were thulnly of
pyiemic origin, and connected with the bed-sores. Unfortunatelr,
the wrist-joints were not exumined after death. The disappearance
of the cardine murmurs must not be disvegarded (261).

sk B.—Chorea ; fiakility to rhewmatic fever; old pevicarditis; filris
wons deposit on the Reart's valvea.  Softewing of the spinal cord.

v 8§—, mi, 19, was admiited June 27th, 1850, unable ta
dand or walk, It was stated that he returned from work on the
soth complaining of pains in the knees, which had since then
swelled. fl. had hiad several atfacks of rheumatic fover since he
was twelve years old.  On the 24th involuntary movements of the
fands and legs had begun, and had inereased ever sinee.  On ad-
mision the movements were wery decided, but not very frequent
ot severe, and there was a vacant and painful expression of face.
The heart’s action was excited and its sounds nowhere very distinet ;
» well-marked broit existed at the point where the spex was felt
beating. ‘The urine was very loaded, bowels relaxed, tongne whitish.
He was ordered half a grain of tartar emetic every four howrs, under
which the movements became much contralled.  He put out his
fongme without much diffieolty, but the painful, almost sardonie,
countenanee continued. On the evening of the S0th he became
more restless, and at times delivions; he answered questions with
more difficulty, and the choreic movements became more frequent.
He had to be placed on & water-bed to prevent the evil effects of
friction. Calomel and opinm wers given, but he beeamse worse, and
would ot times almost jerk himself oul of bed. For two days he
was passing his evacuations involontarily. He quickly emacited,
and sank and died July 4th.

Postsioriem eramination.— Cranivm,—The sinuzes of the dura
mater and the cerebral and meningeal vessola were full of blood.
The brain was tolerably firm throughout, but very congested, the
“ pancta vasculosa” being very large and many. The ventricles
were nearly empty.

Spinad canal—The spinal veina were very distended with blaad.
The whole spinal cord was rather softer and more moist than natural,
and epposite the third or fourth upper dorsal verfebre it was com=
pletely mkult down and almost difiloent,

Thrar—The pericardium was nniversally and firmly adherent.
The 1eft ventricle of the beart was firmly contracted ; its other cavie
tiea contained small congula. The margin of fhe boft auriculs-
restricular opewing waa fringed with a row of beads of firm fibrine.
The other valves were healthy.  Both lungs were loaded with blood,
and their bases contained pafches of lemorrhage.,

Abdimen.—Thie varipns organs were natural,

Rennaribs —Observe the tendency. to rhenmatic fover, and the ex.
istenee of the canding bruit, also the delirinm.  Among after-death

noes the softening of the spinal cord, the state of the heart's
valves and of the perieardiom, and tle hemorrhage into the lung are
1o be noticed ulgf.n
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Case T.—Glorea ; apparent softening of porfions of the spinal cord.

Mary W—, mt. 17, was admitted with chorea November 24th,

18556, She was emacinbad, and had never menstruated. * She by

been quite well until five or six days previously, when she cxpe.
rien shight jerkings of the lmbs, which graduall inw:.-dpi(;
frequency and severity, There was no history of any I{ight, and she
hl:j never had any “fits”" Her complexion was flushed. The
tongue was moist and fissured. was full and soft, and
the skin warm. At times the jerking was absent for a period of the
day, but retarned at night. She was perfectly rational. Morphis
at night was preseribed, and four grains of sulphate of zine every
six hours, which was subsequently inereased. o days after ad.
‘mission she was Nﬁ;nmbemuv and in o hysterical manner, and
she refused to take incs.  She e exhansted by the constast
juctitations, and ehloroform wos exhibited, which speedily aeted,
and for o time quicted her; but the movements agnin retursed,
and the chloroform was again required.

At 10 n.m, on the 28th she became stertorons and the breathing
hurried ; absence of all movements ensued, and she sank and died in
two hours.

Port-morfem eramination—Cranins.—The bones were natoral,
and the brain and its membranes were quite healthy.

inal eolunn.—The bones were natural; the sentral of

L
the dorsal and the upper parts of the cervical portions of the cord
appeared to be somewhat softer than they ought to be; otherwis
nothing of note was found.

Thorae~The heart and | were healthy.

All the other parts of the were natural,

Bemarks—In this case there is no mention of fright as a sup-
posed canse,  The catamenin were defective.  The ease illustrates

the relationship of the affection to, or its ilence with, hyster,
and to a certain degree the periodicity which pertains in some instances,
The sudden stertor which came on, and after death the softening of
E;ba spinal eord, are to be observed ; also that the brain was natuml
9).
Case B.—Chorea ; albecosser beweath the infegument.

Muary A. B, wi. 7, was ndmitted with chorea, October 10th,
1560,  She was a delicate-looking child, and very irritable, and had
always been considered nervous and exeitabl

Three weeks before admission she had been pushed into a ditch
and greatly ﬁiﬁi;nnﬂ. She remnined greatly excited, and ten days
afterwards she me affected by ehorele movements in the limbs of
both sides; the sproch also became embarrassed. The bowels had been
confined, The tongue was furred, The sounds and impulse of thie heart

9

patural,  An enemawas sdministered, and antimonial wine with
ﬁ;mntq of potash given in solution, and ordinary diet prescribed.

At the end of abont a week nausea and vowiting were produced,
anil the spasmodic movements were kess viglent, Sulphate of zine
and valerian were subsequently given, but ap]:ort_l-ll_; without advan-
tage; to this sulphate of iron was added. Friction of the hands
fiad been 80 great that the skin was to a great degree rubbed off,
and the hands had to be fastened down. Subsequently the ehoreic
movements were constant and no sleep was procurcd. ~ Opium and
amtimony were given overy four hours; later on an abscess was
formed under the integuments of the chest, near tha shonlder.  This
was by means of poultices.  Wine and bark were ardered.

At the beginning of November redness of one ];Ivul was obeerved,
and an absoess at that, plece eventually formed. The abscess on ihe
thorax also discharged blood, and she became very luw, with sordes
on the lips.  She aank and disd November 6th, the choreic mave-
ments having continued to the last, .

Post-mortem exauination,— Craninm  and spinal_colusa.—The
brain and its membranes, ns also the spinal cord and its coverings,

atural, }

w?!i:ru and  abdswen—There was o | cavity over the

lis musele, extending into the axilla from the 'cla\'u:lc to the
seventh rib. The lungs were very void of thuo-ll. The heart was
natural. The abdommal organs were natnral. L5

An nbscess also existed oE'l;'r the fibuls, near the snkle-joint.

All the tissnes of the body were very pale. f

Romarks,—1In this case a history of fright is given. The absoesses
under the integuments are to be noticed.  The nervons centres were
mataral (295). . !

Cusk 0.—Chorea ; death after coma and convulsions, following an
atback of acarlet () fever ; plugging of the carotid arlery by
Sibrine. !

Fdith S—, mt. 11, was admitted into the haoapital O_cm:lh.l 23,
18681, with shight chorea, affecting chiefly the feft side (of ﬂlrr;’:
weeks” standing), which was said to have followed o qurn-n-l_ in whic!
ghe was engaged.  Her general health was goad ; but her father had
been subject to epilepsy, and Iad died of aneurysmn, The bowels
were much loaded, and she was purged and treated by generous
Jick and stimulants, After a time fever and sore throat [7 searfet
Jferer) came on, but without any nru?l'unnlnn the surfuce, and wos
attended by an albuminous state of the wrine. An epileptic attack
came on, and death shortly followed (Nov. 29h). 4

Post-moricm aramination. —Crawinm.—The hrnml Was aIEmic ;
{hare was o excess of ventricnlar fuwid. The carotid artery in the
cavernous sious, on the left side, as far as the origin of the ophi-
thahinic artery, was full of firm fbrinous coagalum.
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Neek and thorar.~—The heart and other
i’;ﬁi thntr:!m I.!'u.dm\ I“;?; Ii;led&:ry NEJ]&», ﬁhr?ﬁﬁ::'uw:j:ti::,uﬁt
cavities ol =
existed in the neck about the mj ‘“glsln:g‘:.ﬂmsu!m i
hﬁdmﬂ.—l‘m kidreys were large, congested, and dripping with

Remarke.—Whother the plugging of the caroti in thi
case was the result of eml ﬂ En uneeriain. Lalrugﬁ;“ul::
f:at‘l;::l: depuwmlt i htzu--;:l ﬁm; on the heart's valves or lining,
been removed before 3;:;1 ;;;ys).m U e

Case 10, —Chores following scarlet (P) ferer ; conpestion i
Sibrinous deposits ou the Aur!ﬂ}'ef!m .’ mx‘pﬁ?ﬁ;gm )
Ann H—, wt. 9, was admitted March bth, 1562, She had had
charea two years previously, I'nILol'ing a fright, which quite vielded
to treatment ; and she went on well until November, in 1861, when she
had what was called searfef fever, and since then had had p&in.« in the
Limbs and ankles, which had latterly been worse.  Ten days bedare sl
mission [hp chorea again came on, preventing sloep for several mighs ;
when admitted the tongue was coated, and the pulse 76 3 urine turbid
amd seanty ; a lowd systolic bruit existed at the apex of the heart;
the chun'eu: movenints were most severe, and she gronnd her testh
loudly ; if the movemenis eeased ot all she would often scream,
unile‘:a?.'h‘w' iod: of potass., bark, and morphia at night, were

No improvement occarred, and on the Tih she passed i
on the Sth one sixteenth of a grin of sirychnin was El:l::nll:r;nn
#ix hours, and during that and the next day some diminution of con-
vulsions ocourned, but bed-sores owing to friction fo form. She
became very low, and wine had to be given with quinine, in addition
to morphia at night. The strychnia was omitied, The movements
became less as she became weaker, and she died March 14th.
Proat-mortem eramination—Tiborar.~The lower parts of one lung
were hepatized. - Phe inner surface of' the mitral valve flaps was
deaded with recent blood-siained fibrine. Slight indications of
rocent pericarditis existed.
Abdemen—The kidneys were vascular; other o
Crawius,—The vessels on the surfiuce and in th?:;mgcml} the
lllﬂEIII were vers full of blood ; the brain othewise natural.
hth}a! cord.—Flakes of red eoagulum were miberent to the side of
the spinal durs mater (snpposed to be of post-mortem origin), and
the nnlghbuunnf veins very full of bood.  The inside of S:n durs
mater was of a dull red coloar, but quite smooth and ‘shining; the

* This case has been reluted b ion wi
earotld waaial T e mmes AT Dhln umxm?wjﬁv% o
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s mater and cord itself were natural.! Numbers of small recent
E.uqd clots were met with bencath the periosteam covering the
central parts of the bodies of all the dorsal vertebre, and were setn
on removing the spinal eord.

Remarks.—Notice the history of a previous atiack of chorea from
fright, the existence of so-called scarlet fever (7 thenmatic), fullowed
paing in the limbs, preceding this, the second attack. Natice
=0 the eardine bruit, and after death the condition of the Treart's
valves, the fulness of the cerebral veins, the blood eoagulum adherent
to the dura mater and heneath the periostenm of the vertebre.  The
spinal cord itself and brain were natural (71).

Cuse Vl.—Maniacal chorea; epileptic atfacks, Fibrinous deposits
on Lhe heart's valver.

Mary A. M—, wt. 20, and & married woman, was admitted
June Lith, 1862,  She was a barmnid, and had had rhenmatic fever
in the winter ’m.vious, and had been ailing subsequently.  She had
alsn Biad two “fits™ singe, For five days before admission she had had
chorea, and for three days but little sleep.  When admitted she was
in an excited state, and in something like an hysterical condition, in
sddition to the chorea. She was treated with zine and valerian and
iron,  These movements could for a time be partially controlled by
suitahle stimulants. On the day following she beeame decidedly
manineal; but after taking several gquarter-grain doses of tarar
emetis, from which she vowited, she became guieter. On the next
day she was again sensible, but the choree movements continued.
I the evening she had an epileptic attack, and again hecame violent.
8he =oon sank, and died Juna 17th,

Post-mortem eramination.—Craninm—The cerebral veins were
full of blood, and the grey matter of the brain very dark and con-
faining many paneta.

iwal cofumm.—The cond was very vascular on its surface and in
the subsiance of its grey matter, but was otherwise natural.

Thorar.—Much recent fibrine eristed, fringing the mitral valve
flapa of the heart, whick were also muck thickened. The other organs
were natural.

Abdamen.—1In the ovarics were several cysts containing blood.
The eervix of the uterus was congested, and presented an appearance
:hq:ght to be from ulceration :* Fallopian tabes containing pos-like

.

Remarks.—1In the life history of this case notice the attacks of an
epilegtic character which had existed previously, and which recurred
sﬂrﬂy before death ; also the hysteria-like condition in which at

} This case has boes rolated at langth in the ‘Lances,’ May 17th, 1662; i
B larms xmd varies are: proserved in the 3¢ George’s Honpital Patho-

Musenm, See * Catalogne,” series xiv, No. 5.
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one time she was.  As points of pathalogical anatom
w dﬁumbnm, the congestion of the uferus and ﬂi’om":?",ﬁ;
ry, ax thestate of the heart’s valves, are to be regarded (164}

Case 12.—Charea ; nevvons conlres i i
i g poriicly :nmflﬁf.ﬂﬂlsu depority
Jane G—, wt. 18, was admitted Ma i
n § v 27th, 1864, having i
::ah:ng from ehorea three weeks, atiributed to a fn;mg nﬁ:
o ]quu lwm absent two months, and during that time she had
- 1ndau_w_ of rliamatic pains and had some reduess of the joint
n admission she was very thin, having been bat imperfect \?I}LI
myég wdﬂ:s chorea.  Articulation was impassible; respiration very
rapidl, and lond rilles existed in the i Bourid.
mmmfxmmh tartar emetic, were ordered.  The muscuilg-r
0 e :
m$y o\fad.mininnl.nwe. extreme, and she died m the evening of
i-mortem examination.— Craninm,—The vel
the brain were full of blood, and th"emhmn' :nheu:fn:::memge.-mrr&?e;r
rer?n::{ cwd.—gm vesscls of the cord and its membranes were
gested. O seotion the
&n;“::::i, a;i&wye:tu;! with pc»i|:|E":;B:rnfmh]‘.g:j«;_lul:t’hc Rea e e
#.—The right long was partly hepatized. Fecomd jibri
beads eristed ] i i
w‘:m 2 ‘:,:f:‘? and aorlic Haps of the Reart, which
g, —The splee i i i
I.ullﬁu"\i::sé the kiﬂni;n ':Er:n:::lguwdn&d '.th Sl R
rEr—Notice the fright mentioned as the ned
and after death the son i mml.m:e e e
Al Mook 1 {];g)t.mn of the nervous , and the state

% GC_J.S.E lS].]—ﬂiwaﬂ; eougestion of mervous ceafres,
Mary C—, a well-grown girl, wt. 15, wasadmi
;JIHJ violent chorese eﬂm:ﬁai;uu, aﬂ‘ecbinp;'cf:iﬁ;dt'}l:lflanubll'm&
l.}mm movements could for & time be partially controlled P]L.:iuﬂ'
. arms M‘;t ‘the chest, and when she was steadfastly gn;enl at iE
the eyes. The tongue was much affected, and she could only speak
:n: mﬂo;ﬁahw_ ery, which could nof always be anderstood, N‘F:-u
f:d .:-" lowing was pretty Her expression was anxions
'r eves often suffused with tears.  The pupils we natural
Ilwl heart's sounds and movements were ua,tnral.l L £ ]
e r.sm?zed t]:i seven months previously, she had lived in ahard
B u;, and was awakened ofien by shouting into her ears,  This had
i rightoel b, and sk 1 b cnabion, but hd over since
" b the muscles, and
:niged oy nennug.ly'l'ha calamenia h;dapp::udhgef'ém:ll:-
ack, and only once since, and then only very scantily, .
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No good aross from the use of snlphate of iron and zine with
sulphuric il and she was then onfcnu] half & grain of fartar
emeti ina morphia draught every four hours. Sleep came upon ber
st times, but never long. ‘The urine passed frecly. Wine
was given and the medlicing continped.

O the Srd a very restless night was reported, and the pulse was
150, and weak.

The movements cnly ceased p short time before death, July dth.

Poslemioriem  eramination.—The body and Limbs were well
gourished and healthy looking ; excoriations of the skin over the
gluteal regions and ankles existed.

Craniam.—The white sabstanee of the brain contained muny

neta, and the large blood-vessels in the veniricles were very

istended 3 the corpora strista and optic thalami were natural.

The pons Varali was very full of blood, gi.\'illﬁ: ink colour to
{he tissue, chiefly the anterior parts.  The medulla oblongata was of

n ur.

I']i'hs cerchral dura mater was congested.

Spinal cord —This was very vascular, and particularly the grey
snatter, and the vessels of the pin mater were large and full of
bdoad.

Phgrar.—The heart's cavities wene uncontracied ; its walls blod-
slained, and the contained blood very fluid, otherwise nothing was
noticeable in connection with it

Abdomen.—The os uteri and vagina were bathed with pus, and
showed evidenoes of mechanical irritation, the os uteri being also
very open,  The uteras and appendages were very full of blood;
othier organs nataral.

Remarks—Qbserve in this caze the pecaliar and exceptional
manner in which the chorea movements were under voluntary
contral, as nlso that * fright " was the supposed canzeof ihe attack ;
after death mark the congestion of the mervons centres and the
extremp frritation of the urinary organs (167).

Casp 1b—(horea ; altered state of the apinal eord ; fhrinous
deposits on the heart's valves.
1d L—, set. 11, was admitted July 1ith, 1804 ; he had been
an in-patient with chorea, but. was discharged, still suffesing to some
degree. The sympioms never Jeft him, and in three wecks he
returned (the discase having Jasted three months, and no cause
i ascertained for it). The whole bedy, which was well

having been

nnnmriﬁed, was affected with the movements. After the use of
sulphate of zing and iron the movements became less marked, the
appetite continuing fair. He subsequently relapsed, and strychnia
was given (gr. vsth up to eth) along with iron; still he became
‘warse, began to emaciate, and arsenic wae sobstitated for the other
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medicine.  The sarface of the body was Pm:llnmlly torn with ths
bay's nnils, and the tongus often bitten. The lips beesme very
parched and deeply and mmnlknl’}tiy eracked and fissared, and 1),
motions passed involontarily, e severity of the eonvalsion.
prevented his being lifted out of bed, and in consequence 3
* water.-bed ™" wos resorted to. There appeared to be also great ey,
citability and passionatenvss of temper, and to some degree the
paroxysms could be controlled by speaking sharply to bim, — He by
at lust to be tied down, so great were the strugeling and kie g
and the hair of the back of the head became worn off.  The mo, th
and tongue became deeply ulcerated.  Belladonna and other reme.
dies were tried in vain. {Ie sank and died from exhaustion, retain.
ing consciousness to the last,

Postumorfem evamination.—Craninm and spinal column.—The
surface and also the other parts of the brain were generally injected,
The ventricles were nnlur.!]. The veins within the spinal colwny

were very distended with blood, as well those lining the spinal cay v
15 those of the durn mater and those covering the spinal cord jtel],
On section the cord did not at first present any unnatural Appearace ;
bat on minole cxamination portions of the groy matter were of 5
duller and more yellow colour than natural, and this was ehiefly sa
towards the upper part of the cord.

Thorar~The right pleara contained o few adhesions. The loft

ventricle of the leart wos contracted.  Efpow the inner ede of fle
wtifral valve was a line of soft beadn of fibring, casily detached,
The kiduevs were much congested; the other abdominal orgins
wire natural.
Hemarks.—The congestion of the brain, the diseased state of the
spinal cord, and the condition of the heart’s valves are to be noticed
in this ease (244),

Cask 16.—Mawidcal chorea, preguancy, infestinal worma, conpestion,
and softening of nervows centres, fhrinous gramulations ou the
Aeart's valves.

Harrict 5—, mt. 17, a general servant, was adenitted onder my care,
April 24th of the past year (1567), with well.marked but not severs
Baint Vituss dance, affecting the whele body, which she had suffored
from sinee about Christmas, The catamenia bad been abeent threo
mcnths, bat before that had been regular; she had never had
rhenmatism,  She had had measles the previons somuser,  She was
reported also to have vomited worms of the size and shape of carth
warms, She was very violent in temper, and whilst in the hospital
showed this considerably. The abdomen was very large, and evi-
dently contained & preguant uterus; this was confirmed by the ful-

* This case was oelated by myselfin the * Transactions of the Pathological S
clety,’ vel. avii, p.421: and the fasured state of the lips, Wustrated by n weodeut,

Ileatration referred fo im Casg 14,
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nees of the mamme, and the well-marked dark colour of the areols
of their nipples, which weee found to exist, The face was rather Aushed,
and the patient was evidently greatly distressed in mind about her preg-
pancy.  The heart’s action was g wickened and irritable, and a systolic
hreit existed.  The pulse was regular, but fechle. The urine was free
from albumen and sugar. Bowels confined ; the pupils were naf quite
of equal size, but acted tolerably well to the light. lomel and Jalap
were at onee given, and subsequently the mistu ra fierri co. with valerian
{hrice daily, and one third of & grain of the extract of cannabis indica
ordered every night. In the conrseof the evening of the 29 hit was
found requisite to give her morphia, as she had beeome more violent,
ard 8 this incrensed, in the middle of the night she hid a goarter of a
gruin of acetate of morphia, and one sixticth of & grain of sulphate of
stropine injected suboutaneously. She had to hawe the: jacket ap)

The violenee of the ehoreic 1 ments eontinued unabated,and =o
were formed on the lips an f she also screamed much and
was evidently highly il 3

and at & p.m. the sane day she vomited a lumbricus.

more furious and maniscal, and more exhausted, and

evening, twenty-four hours after the dis s had become so much worse,

Poustemoriem eramination—The body generally was well nourished,

ke surface generally congested.
Cramivst.—The cranial bones were natoral; the cercbral me

branes were much congested ; the brain itself wos * wet," and

on the surface ; the * puneta vasculosn”” being increased, a

1o the brain gencrally a pis Mo fluid existed in the ventriel
anid, moreover, the central po s hrain were much softencd, and
easily broken down by water falling upon it. The veins at the base
were much congested.

Spinal colwmu.—~The vertehre were nataral.  The spinal cord was
hardened in chromic acid solutiom, and subsequently exami el
microscopieally by Mr. Locklart Clarke, who reported n
follows :—1In the cervical and lombar portions of the spin
appreciable alteration of structure was diseovered ; but in the v
part of the dorsal region, at the ninth dorsal merves, the ant
columns were swollen, ond formed & convex protubemnce of
sidorable sizge.  In a transverse section of the cord carried throt
this part, and examined under the microscope, it was very cvident
that extensive morbid changes had been going on, the white sub-
stance hud been softened, and was now very frisble under the action
of chromic acid. i two or three places there were circumseribed
wifusions of blood, surronnded by granulur exudations, which lad
probably oceurred before the effusions |

Thorer—The left lung was very greatly gorged with blood
in patches—it howeror floated i watcr. tubercalar depsit
existed, ‘The bronchial tubes were congested, and contained nauch
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mucus ; the lower lobe of the ripht lung was in the same siate.
The left ventricle of the heart was contracted and empty, the
right one partially contracted, and containing a daool.oumi eld,
The strocture of the heart was firm; the mitral valve-flaps were
;i,,lfdhﬂir‘umk}g} andd’un tll.e‘;’uricular surface of the orifiee aome
r o nons deposite of recent origin and easily remorendy,
existed ; lf: o}ﬂ: anlm were natural. i 5
Abclomen.— iver was congested ; a small fibrinous deposit
existed in its _n'ght Iobe, which was slightly fatty ; the s leer:pw.,
soft, Bath kidneys were coarse, and congested, and muufed. The
intestines were natnrl with exception of containing one nsearis lum.
bricoides in the duedenum.  The nterus contained a fietus of abost
four months' peri
Remarke.~In this ease we have the veryunusual conjunction of foar
eonditions which are separately apt to be upon as having x
elose connection with chores, viz., the presence of intestinal warms,
the preguant eondition, the anxious state of mind consequent on the
concealed preguaney, and fourthly, the heart-affection. The case
passed through a very rapid course, and its complication with
manin is worthy of note. & ahsence of rhenmatio listory is to be
regarded.  Amongsi Ilbeﬂ'nlhulogiml conditions ascertained after
death the congestion of the nervous centres and the condition of
the heart's valves are particolarly noticenble (118).

Cask lﬁ.—.ﬂwm,' sudden eomgestion of he Tungs ; sfum inls
the pericardivim ; fbrinous grannlations on fhe fearts valves,

Mary A, G—, wet. 12, was admitted under my care, October 34
of the past year (1867), with slight chorea of about six weeks'
duration. She was pale and anmmic, but it was affirmed that she
had never been laid up with rheamatism. A very decided raiher
Joud and rough candinc bruit existed, attending Im:!fl'hs systole and
diastole, and beard both ot the base and apex ; not particularly con-
ducted along the lange vessels.

Auscultation showed nothing unnataral about the lun,

Bho was at first treated by steel in varions forms, and frequently
rllqg:d._;w] santoning was twice given in of evaenating any

umbrici.  She was going on much the same, when dyspnea came on
suddenly December 3rd, and the right long became full of moist
sounds.  She was confined to bed, and doses of morphin and
antimony were given mrs- four hours. On the day afterwards she
had greatly improved, and was in all respests much better. The
antimony was continued.

She went on improving until the 20th, when vomiting came on,
and the dyspneea and the heart's action and the pulse were greatly
inereased, the cardiac brait being much intensified. Congestion of
the lungs set in, and she suddenly died early on the 26th.
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Post-moriem examinafion.—Craninm.—The bones were natural.
The cerebral membranes were natural, but the brain itself was
wwet” and anemic ; otherwise it wos notural. The large vessels
ot its base contained much dack, only very slightly decalourised and
well-aiherent blood.-clot.

Spinal cofumn.—The vertebroe were natural.  The spinal cord was

i a solution of chromie acid for future examination. I have
fer on to give the resolts.

Thorar.—The lungs were very loaded with seram and somewhat
solidified.  The pericardinm was guife full of elear serum. The left
ventricle of the heart was contracted and empty, the right one
dilated and full. Around the margin of the mitral valve orifice on
the auricolar surface o nusber of beads of soft recent filrine were
Jomd  gdberenf, forming a distinet ring round the edge of ihe
orifice, A similar ring of fibrinous beads was met with around the
right awriculo-ventricnfar aperfure.  Similar deposits were also
found on the swrface of bhe emdeeardivm in several parts, The
strcture of the heart was vataral.

Abdomen,—The liver was fatty and nutmeggy, and pgreatly con-
gested ; the spleen was natural; the kidneys congested.

Jiemarks.—In this case observe the absence of rheumatic history,
tlve condition of the heart as ascertained during life and after death,
the suddenness of attack of lung symptoms, the anexpected death.
It is noticeable that the bruin showed no signs of congestion (305).

Reviewing the shove sixteen eases, T will now proceed to indicats
certain points, suggested by their consideration, eonnected with that
form of chorea® of which they are illustrations.

First of all as vegards the sex of these cases. [t is generally
anknﬂwlnda;ed that chorea much more affects the female than the
mals sex, © This will be amply exemplified by the details of the
exscs of mon-fatal choren contained in the tables given later on; but
among the above-detailed futal eases this preponderance in favour of
the fewale sex is remarkalile, inasmueh as, out of the sixfecn cases,
we have no less than fourteen that were females, It is interesting to
find that the late Dr. Bright observed that the acwfe form more
affected females than males. Troussean obeerves that the rare
instances of chorea affecting persons after the age of puberty have
almost exclusively ocourred tn women.

As to AGE, these fatal cases oecurred in individuals presenting,
on an avernge, a greater advance of life than i generally given for
all cases (including fatal and non-fatal) of this varisty of chorea, as

1 I shall have the epportunity of deseribing one ar bwo cists lates o of ather
ﬁﬂ_al of chorea (uot the 51 Weit's danse proper) which have mome under my

3 In D, Bright's experiencs males were meore affected by ehronle eborea thay
fiema i,
2
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o shall see in connection with the table of my out-patient chureic
; for out of the sixteen fatal ones only two were undes he
iz, Cases 8 and 10, which were respectivel
age), whilst threo were of the age of 20 a.rsg
., Cises 1, 4, and 11}, the mtl:eiu;;qa:;c;gdil:le-—ho
12, two 14, one , tlires
ane 19% e:lmtﬁgtuolwhinh 5 8ex, and «hc:ﬁl
isposing causes may favour attacks of chores, will be
re fully alluded to when my non-fatal esses of chorea shall have
been given in an enswing Number.

As regards the Lexern or Time during which the patients had
soffered from the affection before it proved fatal, it will be found that
aof those whose history contains information on this point, this peried
was, on the whole, a short one; for th in the case of one (viz.,
No. 18) it was possibly seven mantls, inanother (No. §) six or seven
months, in two others (No. 14 and 15) three months, in another
(No. §) six wecks, in another (No. 16) nine weeks, in two others
(Nos. 10 and 12) three weeks, in No. 2 two weeks; yet in No.@
it was only ten days, in Nos, T and 10 only ten days, and in No. 11
only cight days, 3

As regards the fact of the patients having suffered from ¥REvIOUS
ATTACKE of chorea or mot, in only three cases have we mention of
this—viz., in Case 3, in which two previous attacks occurred ; in
Case 10, in which one previous attack had existed; and in Case 14,
wherein a relapse was suffered while the patient was in the hospitsl,
Speaking of this well-known tendency to relapse, Romberg quotes 2
case in which a girl aged O bad nme relapses, with intervals of
about one year.

The details of my cases are not sufficiently explicit to show which
parts of the body were, in various instances, chiefly affected.,

Respecting so-called imporiant CoMPLICATIONS n{ the affection, it
will b seen that in Casez § and 4 deadirche and drowsimess had
betn suffered.  [Of course, 1 exclude in snch complications the
headnche, &c., which might attend the effects of opintes and other
remedies, and which might alse result from exhaustion, pain, wast
of sleep, &c.) In one case (No, 11) epileptic attacks had existed;
in one case (No. 9) chorea and eomendsions followed an atlack
of scarlet fover; in two cases (7 and 11) Apsteriz-like symptoms ; and
in Case 6 delirivm existed. In this latter case, also, the sphircters
were mentioned s having been affected.’  In Cases 11 and 15 (o
a married woman, aged 20; the other 15) mania existed. It
may here be worthy of mention that authors speak of a connection
between chorea and other so-called neuroses. For example, D

! Jules Simon obaerves that in ehorea the sphincters may be also aFected, o
that the fecal matter is by the i f the abdomsinal and

wisceral musches. This would appear m’hn nt any rate in those cases B
which there is inabality to retain the urine, & somowhat rare ocourrende.
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Theoplulns Thompson, in his article on this disease in * Tweedies”
Li of Medicine,” alludes to chorea as being, at puberty, super-
seded by hysteria, and this by neuralgia, sceming to depend on
& similar condition of the nervous system ; he also refers to chorea
s inducing fatnity, epilepsy, or hemiplegis.  Dr. Bright thought an
nmlogy conld be traced between choren and other diseases of the
BETVOUS m, marked by general irritability, and remarks, © Thus,
1 am in to point out a comnection in this respect be-
tween chorea, hysteria, and the deliinvm of drunkards.™ A gain—
“In chorea that part of the nervous system which ministers to
voluntary motion is chicfly affected ; whilst in hysteria the nerves on
which organie life snd involuntary matters depend are principally
irridated ; amd in the delirium which takes place in drunkards ﬁwsc
portions of the brain which are particulirly associated with the
manifestations of thought and reason are lahouring under disease.”
Thompson =peaks of *choreic movements being mistaken for
drunkenness, It is inlemsling to find that Youatt speaks of
¢horea in the dog as terminating wn epilepsy, or palsy, or paralysts-
agitans.  Todd closely associnted chorea with certnin epileptic phe-
nomens, for he was of opinion that the actual state of the nerves and
nervous centres, npon which choreic hemiplegin depends, was very
amalogrous Lo that whicl exists in the so-termed epileptic hemiplegia.
As regards the SECONDARY AFFECTIONS which supervened in the
fatal cnses, we lave two instances (viz., 5 and &) in which so-termed
B + ot erysipelatons inil tion existed. In one of these
there was empyema also. 2
With reference to the oft-mooted question as to what links may
be sn to exist in the chain of causation of that perversion or
disorder of the muscles secondarily snd of the nerves primorily, !
which results in the eondition termed choren, it may be worth while
to consider how much light and instruction these fatal cases tend to
afford.  The historics of many of them show that some disturbance of
the generative system existed, for in five casea (Nos. 3, 5,7, 12, and 13)
the eatamenia were defective, and in two cases (L and 15) pregmancy
existed® Now, it i well known that irritation of the genito-urinary
system has been often looked n az an exciting cause of the
malady. Ont of the six eases wm D, Bright had known fo end
unfavorably, in one “the most unequivocal evidence of extreme
ntering ireitation was found after death " in o second one (at the
Manchester Infirmary) the patient was four months advanced in
preguancy ; and in two others the paticats were of an age ** when
1 ot of the MoTOR merves alone, of eonrsn, as it s well known that the senmey
fiérves are oft-times ales afected, ss proved by the apmitbesia and somelimes
I:J-Pu-ulhuh which oxiste. - .
Later on I shall b nble to quote ome or b cases of non.datal chorea, in which
m"hm ome being that of a woman lately snder Dr. Page's care at
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wterine irritation is most likely to exist.” Bright sssumed that it
was probable that the nteras was in many cases “ the source of tht
ral irritation whicl so strongly marks ehores, inasmuch x5 many
cases were connected with irregularities in the menstrual dischargr,
or with amennorhoa.
Romberg nanga that * the occurrence of chorea before the first
:Iu.pmen.ti.qn the mllmmi:l; or during lmnarrh'?:, oF fven
UFing pregnancy, es that the uterine system ma the soure
of the Llr)ﬂtntiml ;"m fquotes three eases of the h;:ld whieh ame
under his own notice, in all of which pregnancy existed. In one
case the woman became pregmant a stcond time, and again had
chorea. He observes that * the chorea penerally commences ag
about the third or fourth month of ey ; it rarely occars
earlier, and then less frequently during the latter months™ He
untes eases bearing on the question from Dr. Lever's paper ©“On
isorder of the Nervous System associated with Pregnancy sud
Parturition He remarks that it is quite exceplional to find
chores. occurring after delivery, whether at the full period or pre.
mature. I find, however, a case recorded l');l Spiegelberg in wﬁich
clorea came onin the latber half of preguancy. l;r fﬂrich of Ame-
ries, in 1862, recorded throe cases of chorea associnted with aney,
and described utering irritation as one of the canses of the disease.
Quite recently Gubler and Dumont have recorded n very severe
cast of choren in o woman five months preguant, who was eured in
gight days by large doses of bromide of potassium.?
Trounsseau, speaking of preguancy in conuection with chores,
stafts that the disease is owing merely to the chlorosis which so

uently attends ney.
ENixnin, a5 mgar([: MENTAL EMOTION of ALARM being influential in

exeiting or determining the choreie state, it will be seen that out of the
sixteen cases there are eight in which fright or other emotion was
supposed to have contributed to its production (viz. Cases 1, 5, &,
#, 10, 12, 13, and 15) ; in others, it was either denied or not ascer-
tained to have oceurred. Some observers are inclined to protest

inst the idea that fright is nearly so adequate n canse of the
%‘::li.m as is generally imagined, but there can be no doubt of this

al

being frequently the case, and almaost every author wha writes on the
subject supports the sapposition by authentic eases, One of the
most positive and remarkable cases of this kind is quoted by
Dr. Bri%hl. It was that of a child, aﬁ 9, who, having got well of

an attack of chores, was sleeping with father. The father had =n
attack of apoplexy, which so frightened the child that * rrou
wmar TiME the chorea refurned™  Mayo, in his ¢ Outlines of
Human Physiology,” p. 170, relates the case of a woman who,

¥ Guy's Hospital Roporta, scond series, vol. ¥ and vol. vi.

* Quoted im the * ham Socisty’s Year-Book,” 1859, p. 389,

* Ses * Belletin de Thérap,’ 15558, p. 178.
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M.!'p“gnmgr, was greatly frightened ; the alarm induced chorea

in the fetus.  The child grew up, but always remained choreie.

As mespects the history of RuEuMATISM or rhewmatic symptoms
having existed, we have meation of it doubifully in Cases 3 and
10, but ducidlxl]y in Cases 4, 6, 11, and 12 ; in the last instancs,
the rhenmatic symptoms eame on during the absence of the cata.
menia.) Presumably also, m Cases 1, 9, 14, and 15, rheumatism
may have existed, as after death it was found {to be noticed here.
after) that cardiac affection existed. In Case 16 particular in-
quiry waz made, and a complete denial of any previons rtheumatism

iven, although the heart was obviously recopnised as being diseased
ﬂlri.ng]'i[e, and found to be so after death, At the present day we in
England almost unanimously connect chorea and rheumatism to-

her (whatever may be the mode of connection) ; this, no donbt,
1 mainly owing to the researches of Bright and Todd, following
these of Bouillund ; still, there are those who have only foun
{hem to be at times coinecident, and obscrvers are much divided on
the sulject. I shall speak of this again when reviewing my series
of mon-fatal cases. In the mean time I may state that Romberg,
u high authority sn all nervous diseases, says that the rheumatie
disposition was rarely traceable in the cases which he has observed.
He, however, noted cases of chorea as being greatly affected by
climate and weather, being always worse in winter ; and mentions
that the disease occurs more frequently in the southern than the
northern climates. Peacock found that in 14 cases of chorea rhea-
matic or cardiac symptoms had existed in 5, but states that this
proportion is probably too large. Trousscan says, that of ull predis-

ing pathological states, rhenmatism is the most marked and the

t questi e: and one of the most recent French writers looks
upon chorea as a manifestation in the rheumatic diathesis.

As regards the PatnoLocicaL axarouy prescnted by the various
fatal cases, we find that congestion (more or less complete) of the
nervous centres (heain or spinal cord, or both), wos met with in six
cases (viz. 3, 4, 10, 12, 14, and 15), whilst i Case 7 there was
aotual softening of the spinal cord, and in Case 14 the spinal eord
was otherwise affected. In Cose 15 there was softening of certain
parts of the brain?

In Cases 2, 8, 4, 10, and 135, there were proofs of congestion and

1 Tt Ia Interssting to find that Dr. Tedd established a connection betwen rhea-
matic fover and deranged sterine secretion. Hastatod that soene of the most sivere
cases of rhemmatic fover bie bad ever seen followed dysmencerhom, He observes, I8
woal] seom as if, in thess cases, the uterss were but imperfestly evacuated, and ita
eoatints beesmning decomposesd and getting into the cireulation, produced & morbid
sdate of the , which gives rise to the symptoma wndes which the patient
laktoure, and requires for it ense the elimination of the snbealthy material by the
warious emuneteries—n state € and lu‘!npn_: mry-miu.'

+ With pefurence to such lesions in conmection with < hores snd choreslike symp.
tomsa, i8 will be not uninteresting briefly to quole such cssos as bave bien pres
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other graver lesions of the genital system; in Cases 1 and 16 (ns
before noticed) pregnancy existed. In Case © the peritoneu ws
greatly congested, and in Cases 2 and 3 the condition of the intestine
was remarkable, inasmuch s they contained faeal matter which was in
a poealiarand r:oepuunn! manner adherent to the walls of the bowel,
C«'ummg now to the state of the ueawr, it was found that out of
these sixteen cases 1% No LESS TIAY TEX casks there existed more o
less fibrinous deposit or granalations upon some portion ul' the fieart’s
valves or lining membrane, viz. in all Cases exeepting 2, 5, 7, §, and
18 in Case & old pericarditis existed, and in Case 10 we hm.l! decided
evidence of recent pericarditis having msml. alehough in this case we
have no mention of a cardiac * to-and-fro” murmur having been ob.

senied ko onr London Pathologieal Soclely. Thes, st page 16 of vol. v dsn e
of choren following a fit, related by Dr. Hale, in which chronis disease of the
ceretiral \lull M!E was found. In a s, whicl vame on immed iy
after a related by Dr. Goodfellow (see vol. xif, p. 19, extensive scftes
of the md.:pl.n.l] gord was met with,  Im nthied case, related by Dr. II-u::F-
bent, at po 246 of the samo volume, s tumcar was found arlsing from 1be
cenire of the spinal cond,
qun&a seven fatal cases in whiﬁ lmlhr orgasic lebSoms wens
G - u1 qquoted flJom Dir,
L b ) 188,
e s
OPAGUE ORAXULAR DEPOSIT also exivied om ooo of the sEMILUNAR Valves
of the heart. Case T was that of Dr. Bright's, alveady quoted.  Case 5 was re-
Inted by Frorichs, - In this case the choreic movements existed DURING ELEEr!
After dimth tho qunl.& oblengata wian foumd presed upon by sn enlarged odon.
tolil prevese.  Case 4 wan from Cruveilbier, and lﬂu eombined with paralysie
Snﬂtm of the eccipital cerebral comvolutions and strophy and depensrstics of
the 'ﬂc\. cond were found. The :mmllnmg casex were from Romberg's own
In ome ense, nged 76, chorea had oxisted since sho was six years old.
Mening of the crura-cerabel and strophy of the brain wera met with. In Caso 6
the central parta of the brain and wwa ?‘n-d Figeming, and i Cass T softaning
of the spima] cord, were found, [mworn'hw of thia Review for Oct,
m:a}m:d- II-nIHII case of n bu:.lgud 11, whe died in a comatose stade wiz
days after fsafon Into tho hos with chores, which had been sbserved ons
month, Arltrd-ﬂl the arachnoil membrane, on the sarfuce of the hemispheres,
was found egague, abd moch serom ezisted beneath it and in the venteicda, The
nal eord was mot ezamined, The pericandimm and bart wore bel|u%
two of the aortic valve flags were congenitally wnited,  Recemtly Mr/Hise his
in the * Medéeal Times and Gazette,’ Angust B, 1865, the case of a prog.
nant woman who bad chores, spparently eansed by smation, In whom saftening of
the spinal vord was found, Dr. Aitken, in & casp of ehoren, found [ Glasgow
]Itd .Twnll,. wol. i.) that the s gr. of the corpes stristum and eptie th'h.':ﬂ

srﬂnul on ene side than on the other, I, Chambens, in

l.-«:mv«. g 361 and 369, menthons that in three fatal eases of chorea ke found

after deth that thnmu:mwoi.hnli 1o a fonrth fatal case
the

tubereles were found | 1||§ of softenfing of the
wepiam backdom amd fornix, . BEgioeits 1hit
a8 RXUDATION in the m'l-mni T In ﬂu bnm in the immediate cause of the
dissase {* Canatali’s Jahrh.vol. Hi, p. 57} £0 eanmine the records of
lﬂﬁllluhﬂtﬂam'iﬁu'hlmﬂ.ﬂ,u in what propartion erganic

T Marshall Hall ohaerved that d derieg eleep
IF drouming existed ; and Youath noticed lutmhdng i bl aliep was disturbed
elurin aveastals mqhz continwe.
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served during life! It is noticeabile that in several of these cases in
W) after th fibrinous deposit on the heart’s valves existed, we
have no record of the oceurrence of any valvolar murmur whatever
during life. It is wortly nl comment that in several of those cases
in_which, after death, fibrinous deposits ou the heart's valves, ke,
were discovered, we have no record of the existence of any walvular
murmurs whatever before death ; indeed, only in Cases 9, 15, and 16,
does such a record exist. In {,a-w 5we have o distinct notics of a
double valvular bruit at the base of the heart having existed and hiving
subsequently disappeared ;? in this case we have no mention of any
fibrinous deposit on, or other affection of, the heart’s valves. In
Case 16 the pem:,a!dlum was found to be distended with serwm, and
possibly this caused the paticot’s death, This zequel in cuses of

is, of conrse, of uncommon ocenrrence. It is, however,
mentioned by De. .Thompsnm in his article above quoted, that in
chorea serous cffusions into the arachnofd cavity and into the
FERICARDIUM I GOTO8 OI2,

Concerning the presence of the fibrinous granulations or fringes
soofien met with in the heart’s valves in these cases, the readers of
the case of manincal chorea described by Dr. Tuckwell in this
Review (bo which I have alluded ot page 208) will remember that that
gentleman drew marked and renewed attention to the probable exist.
exce of this phenvmenon iu the majority of eases of fatal chorea ; also

tothe fact that saftening of the bruin or spinal cord frequently was
found in such cases, and will remember thot he supposed that the soft-
ening of the nerve centres often resnlted from the plugging up of the
eerebral and spinal arterics, and aceounted —as would e
sanse parts froi a similar cause—for the charea,  Dr. Kirkes had, in
1863, pointed ont that when chorea and acute thenmnd re
ciated the connection really was between chorea and valv ular [11 &
of the heart ; and Dr. Tuckwell shows that D, Kirkes ]ntl been the
first to indicate that clorea © was the result of irritation produced
in the nerve centres by fine molecular particles of Abrine which are
seb free from an inflamed cndocardium, and washed by the blood-
current into the capillaries of those contres” Dr. Kirkes, with

§ Dlately bad & mest intoresting inetasco of the rapid wa
cardial friction sounds may come <n. The patient was brough
for Fhoumaticfever, and was examined le'rnrv:hml'r Thi heart's
Tt though earefally lsiened for, hruut (e or endo-card
In two boars aftermarda & posi
ihe base of the heart. That ly oceurring periearditis may be
futal al is showm by acoase of chores, related by De. K.

! Leclures,” r 179, In which lond frietion sound eanse on in the course of the !'1?1}.
ud fle patient dicd of poriearditis in tho ovening,

B dissppearance of cardial murmons in chorea might take place i the

bhlil was resulting from that condition ealled anmmie, or from somo Lrreg

{of ehomele oeigin) of musealar or tendinous filkres comtrolling th samgumnts
heart’s valves or the exit of the spertures of valves, e even, in some cuses, winre
owlsg b reciat fibsinons deposits cosmected with thetm, ruch bodies are bable to
B washed off by the blood stream,
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other obscrvers, had noticed the occurrence of softening of the
nerve centres in this affection, but erronecusly thought that all such
were cases of pale or white softening, and did not attribute it 1o
embolism of large vessels, as does Tuckwell, but rather to  the im.
E,hg‘j;u,‘-let. nutrition of the nerveus cenfres, or the unhealthy state of

which affords the development of the chorea.”

It will be seen, on reading Dr. Kirkes” paper, that he does not, in
forming this view, repudinte the nfluence assigned to supposed ey
citing or outward canses ; for he remarks that, owing to this assomed
defective nutrition of nerve centres, they bawme unnaturally eapable
of being offected and excited by what would, in a state of health, prove
1o be but ordinary impressions ; and with this tendeney they are Linhls
additionally to be affected by hhod rendered irritating by rhenmatiz
affections ar by discase of the heart's valves.  With the above viers
of Kirkes and Tuckwell in mind, the large propartion of eases which
1 have recorded, in which the heart’s valves ara affected, will prove, [
think, of eo:mxlt'rablt. interest,  8till, for my own pnth I am not at
present prepared to give adbesion to a necessary connection bebween
even the grave and fatal cases of chorea and embolism, whether the
embolism consist in plugging up of large, tangible vessels, or in the
circulation of minute atoms of fibrine within the minute capillarics
of the nervous structures giving rise to “ ierrrariox ;* although, an
the whole, I incline to thmkmglc latter supposition is, perhaps, the
mare tenalile

I venture to throw out some considerstions, as a contribution to
the question, to which I have been led by thinking over the subjeet.

In the first place, either view necessitates “]:gl.'ﬂ.!iﬂll of all troe
elinreic eases, not merely into those that are nnd those that are not
fatal, but into those that depend upon embolism and those which do
not; although in each kind of case the phenomena be not only
=0 alike, but so identical, that until death it would be impossible to
predicate of any one msmm& to which estegory it pertained.

Dr. Todd had suggested that the choreic cases of adult life, and
more ndvinced ages, might not be due to the same morbid con.
dition * a8 that which gives rise ta the ordinary chorvic convalsions
of early life.” Dr. Tuckwell suggests that, iblv, the causation
of the chorea in fatal cascs may ﬁ different IPM that of the non-
fatal ones; lilah in fuct, there may be o cm‘trl.c and an excentric
chorea ; but I think he seems inclined to suppose, though he leaves
it an open question,' that in all kinds of ¢ om we lnve the de.

1 e “ Wehave not s yet nufflclent evidonee to jutify the eoncluses that
eembollim s o direct comse of severs chores, bat we Bave euough fo warrant the
strong auspicion that smch may be |.I|e wasin, and to fix the attention of medicl
men on the Beart aid blood.vessels in the future examination of wli fatal eases”™

Dir. Tuckwell will, T hope, exense g_l quoting I'mtn Better which ha wroto to me
soeme months ago o the subjoct.

[ wa glad o find in the pul,-mm :u madn im your fatal cass of chore
[ case raferrod to at feol-gate of page 2307 that the mitral valve was studded
with beads of st fbrise. 1 havs u motion that, I the valves of the heart are
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pesition of fibrine on the heart and valves, which, being removed
and {ransported, produces the cerebiral or spinal embolism v.]ur!| ix
the cause of the affection.  Certainly, as both he
gested, inquiry led to the finding ‘of this depo ry large
per-centage of fatal cases, and very eareful inquiry, inst ated wiTh
THE omiEoT 0¥ mixnive svew, may lead to their discovery in a
sdill larger proportion.  Still, even i they were met with in aLL
cases, something more, T would with deference sabmit, would le
reqquiredd to warrant the inference being inevitable that the tial
canse of chorea was embolism ; and for the following reasons :—
Bupposing that i‘|1l'_|l|.‘ﬂ were owing to the presence of “GLAT
fibrinens material in the blood, cireulating in all di ul parts,
a3 fibrine would do in this form of meehanical subdivision, I would
sk how we could find an explanntion of the fact th
conditions opernting =0 generally) is so frequently unsymmetrical and
ong-sided 48 it s, or even confined, it may be, to certain muscles or
series of muscles,  Should we not of necessity get nI"II er and graver
motor svmptoms than merely defective hars
ments T snppose that the * oxe-stnED” or mere [| offect from >uLh
A MECIHANCAL cause would be considered as being not at all anale-
gﬁl‘l‘w ta those similarly pariinl effects |rr|\|iu|r<| by cerfain chemical
rations of the bood (el :h a8 we lave often in cases of nremi
rhenmatic, neuralgic, miasmatic, and other blood-poisons strictly
called), in which the supposed materies morbi has what ey
termed an affinity for certain parts or tissues, or in which, so to
such tissues appear to Arraact the baneful ¢ |.|_mcm;el.

Again, whin by experiment fibrine, in a8 minutely divided state, or
any ather finely powdered substanee, is made to cireulate in the blood-
eurrent, do we meet with resolts at all comparable with the symptoms

eargfully exsmined in all futal cases of choren, slmilar, thosgh sometimes very
delieate, benda will bo fomnd. 1 you shoull epen a body in whish thi 2

i Bt b, will yom Kisdly fell mo? [ am sure that
times overloaked in thess cases in the eagerness of the pathol
Bhing in the spinal cord. I think I told you of n case I saw in the K
wiere the beart was opened as nmal, nad]'mz nskdo ns Aealihy ; ned when the qnnnl
eord was send to Robis for exa tion 1o supply Troussean
clinical Tectnre, a German student, wha was prosent aml pokicg
didris as only Germans who wear spectacles can poke, ronted out the
found that, when examined mlllllh'lil the mitral valve was fFnged on Imth “Baps
with very fin and delleaty boads of Abrime, This was shown to s, EA‘
toslk 0 etice of i, dilating o a suppasd colasgenent of the
IFM cord which had been foumd,  Agmin, a wom the fusrth ]

died with bad chgrea in the Vienna Hosy
Iuknlmkr. His nasistant, who mnde the post-mortom, i ]"m{unmf
s the exisg of chores, and took Bo notios of the eomdi spa of the
aortic valve, which were corered with abundant

b




26

of choren? I, also, the chorea were the result of cerchral or spinal
capillary embolism, surely we ought always, in fatal cases, cven whey
such ulterior stages as suppuration and ol are not arrived at, t
encannter lesions (stasis, congestion, or other appearanees met with jn
that condition which goes h; the name of secomdary depasit, the
resalt of meehanical impedimsent) which, if they existed in such
delieate tissucs as those of brain or medulls, would be at oney
appareat,  Then, if they existed at all, they would mast likely, a0
cording to some, be in the neighbourhood of those parts which Dr,
Todd pointed aut ns]{:pbs'b'l.y contituting the eentre of volition and the
centre of emotion.  Where wo have reason in obher cases to s
capillary embolism, have we not rather the symptoms, and also the
post-mortem appearaces, of pymmin or of gangrene ? 1 cannot eall to
mind a single instance of acknowledged capillary embolism attended
by phenomens which could even suggest cﬁo‘r\m- ‘Then, again, sup-
posing choren to be cansed by plugging of the larger cerebralor spia]
vesscls, how rarely in those cases in which such n state is determined
to have existed, produsing softening, did ehorea-like symploms arise ;
and how rarely hnmau&]la}'inplnm’;shem mentioned in cases of soften-
mF of nervous structures of any description or arising from any eause
(thongh, of course, convulsive action may bave existed). How rarcly
agrain, do- chorcic symptoms accompany “rheumatism, o condition i
which fibrineus deposits on the heart's valves so often exidt, More.
over, wnder such @ supposition as the above, how should we be able
Lo aceount for that sedden occurrence of the discase as a result of
mental emotion, which undonbtedly often exists, or, what is perhaps
more to the purposs, for its fréquently sndden disappearance or
cessation,? or for the good effects at times found to attend the use
of certain remedial mensures? Will it ever happen, T would sk,
that watohing the effects of remeiios of whose action physiologically
wie may know or learn sometling will give a elue as to the part of the
cerchro-spinal axis affected in eliores, if, indeed, any ane part. in spe.
cially concerned in this affection ? The chorea ought (under the shave
aupposition), taking an average of cases, to be found mainly affecting
one side in correspondence with the frequency with which embolism
otcurs on one side.  Porhaps investigation may prove this to he sa.
Again, it might be asked, if there was merely a meehanical eause
! Dr. Tackwell quotes froma Dr. Todd. to abow i
Lrain are sosetimes attesdod by mwumundeg:hm;‘hwmﬂ:‘wm
¥ Many cases might. be quated ilustrating the rapid remoral of the affction, A
remarkal i
T ;nj“wm:w I-m-:'rloml_b;- 8 of wnvere and gonoral choren
Kitg's Collegn,
and which eombined comstant restbessmess and
with menial fncoberemes, was cared within fes days snly.
A very savere case of & foran of charea, of which 1 have Botes—that of o

4
A ool i i i
wmlilnm hhhnaindugmum-thpmwbmwnguﬂhg
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(which, of eourse, would be constant in upcrn!inn], sneh as embolism,
why should the movements be so demdedly and universally wi-
interrupled during quiet sleep?  Or why should certain peeuliarities
as to mge or sex be considered as predisposing influences 7
Recognising the frequent existence of these fibrinous deposits or
jons cm the heart's valves in chorea, T should be much inelined
o look upan these post-mortem appearances rather as results of some
antecedent 1 eondition of the bleod, common also o the choreic
condition. It is very freely recogmised that this affection is frequently,
in some way or other, connected with that eondition of blood whicl ob-
tains inwhat weeall ansemia,! or that existing inrheumatic constitutions,
In both of thess states, we know thut the fibrine of the blood is much in
excess® (ns also it is in preguancy, another condition looked npon
a8 obmoxious to chorea), and in these states we know that the fibrine
(with which the blood is surcharged) is very prone to be readily
precipitated, cither owing fo its superabandance or from other ob-
sonre and acquired properties (possibly also from some interference
with the relation of the fi ri.ncamlﬁ thoother constituenis of te blood)
upon the heart's walls or valves? May not this hyperinosis be the
explanation of the coincidence alluded tof In most cases the de-
pesit s probably \"eri shight, and i many cases so slight as to re-
-E:im search for it.  May it not infrequently be that it 1s often anly
rmed in quite the dying state? Specalation wight suggest that
the fibrinous deposits arise from some interference with the degree
of solubility of the fibrine, indueed by the presence of some wn-
wouted elements within the blood (some result of tissue meta.
morphosis), produced by the excessve muscular action and other
functional disturbanee which exists in the chorcic stale, thus being
pol i any way relaied to this state as a canse, but s a cansequence,
Posterier—For the following notes of a highly interesting case
of chores, suecessfully treated by the oil of male forn, I am in-
debited to my friend, Dr. Giles, of Deptford. It illustrates well
quigk recovery under the use of remedics,

£ Case of acnfe chorea, canred by the preseace of a lfapeworns, and
snccessfully treated by the oif of wale forn.

“T wes mihumtﬁl to seo the following patient by one of the
surgeons of the Pimlico Dispensary, during his absence in the
country. He described & to me a8 a complication of rheumatism,
chores, amd worms, and said that the nnl;r remedy that seemed to do
oty good was atropine, which he had gven in gradually increasing
doses,  She had been under his care for sbout o month,

1 Some authorities look upon rhenmatian 31 causing ansmis

* Andral, giviag 3 as the average relative Elrupnﬂim of Shring Lo 1000 pasts of
Bealthy blood, states that the variation In disssse ranges from 1 ap ta 10k per
1000, In eases of anmimia he gives the propoetion of Sbrine as 45, and (o rheu.
matiem s 10 per 1000,

1 do not speak of the eomdition of the heart’s valves alloded to as being the
rewalt of endecanlitie.
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#Fllen L—, ret. 9, vesiding in Pimlico, was firsl seen by me ey
20th September, 1563,  She was evidently sulfering from aeute
ehoren ; lead had no sleep for four days and mights; there was constang
irregular_spasmodie action of the whole body and face; she was
never still for o moment (eontinually working). A bed-sore had
formed over the scrum the size of the paln of the hands, and tke
elbows were much chafed.  She from time to time uttered a feeble
whine, and wore a pitinble look of distress ; her consciousness was

erfect.  The tongue was dey and brown, and sordes had accamn-

Eml on the lips. The pulse was exeeedingly rapid and fech)
The pupils wers 1r|udrrnl(-]r}' dilnted.  She had faken no mourish.
ment, exeept a litthe wine and beef-tea, for some days.  She seemed
rapidly ‘.<i!|{lil|!. The wother told me she hnd been i the habit of
assing portions of tapeworm for the last three months, and that
ieees had come away while under treatment ; she had never

I saw by the patient’s letter that seammony
ealomel lad been the medicine used.  Thinking all these nervoos
symptoms might proceed from the intestinal irritation, T resolved to
try a full dose of male fern. The mother was at first unwilling to
bove any clange made in the medicine (morphin) which hal last
been |1!|'s:n-rii‘ne<i-J thinking the case hopeless, but af length yickded. 1
preseribed Ol Filicis Maris 5], ex Mistura Acacie Yiss, to be taken

immedintely, and to be followed in six hours by O], Ricini Jss.

O visiting her the following morning, 1 found the child asleep,
:lui‘tf: free from any convulsive movement.  The mother told me the

raught had neted freely four hoors after taking, that the child
turmed very pale and faint, and she thought she was dying. She
however gave her somo wine, which revived her, sl in ihe conrse of
a fow minutes she was fast asleep aad quide quiet, with the exception
of scensionn] iwitehing.  She slept for two hours ; on waking she took
some heef tea, and then sleptagain,. When she awoke the convalsiv
movements commenced sgain, though in a greatly mitigated degree.
Ahout seven yards of tapeworm were collected, and the head with
the four snetorinl dises found.  The castor oil had not been given.

“The subsequent history is simple.  She continued to fmprove
daily, the mouth and lips cleaning. The bed-sore gradually healed
under the use of nitric seid lotion. In a few days all convulsv
movements liad eeased, and in ten days she was ablo to leave her
bed. The medieine prescribed was bark and ammonia, generois
dict, and a little wine at fist. On the 16th of September T took
my leave of her, slie having been able on the previsws day o leave
the house, During ber convalescence I examined her heart sevenl
times, and always found a distinet mitral murmue,

o 1 have lately seen her mother, and she tells me her danglter bas
enjoyed good health ever since, and has seen no more tapeworms.”

29

It may be remembered that in deseribing the post-mortem
examinatton i the fatal case, No. 16, T said that the spinal ecord
was placed in o solution of chromic acid for future examination.
Mr. 'ﬂr_klmrt Clarke has sines then kindly examined it for me, and
found that, extending mearly balf an inch downwards from the
escond cervical nerve, an oval area of considerable granular disinte-
gration, having at its outer side another strip of the same disinte-
grition, existed of the baso of the “capul cornn”’ of the groy

Having concluded the details of the fatal cases of chorea. which
I bave to record, and offered such obscrvations as were suggest
them, T will now give ?.umc particulars regandis 'msh."rrolvl::r:_
cascs, all of which, with two exceptions, occurred n my r
z:-lpllicnt practice nﬁhe hoapital ! To these I shall sdd the rela-
tion of a few enses illustrating cne or two of the more unusual
ar complicated forms of chorea. The l}'i?]ﬂ.}' cases I have arranged
a2 follows in & tabular form, which will cnable them te be com-
pared with cach other with some degree of facility.

+ Fuor help in scoumulating the details of many of thoss cases 1 have to thank
many of onr bespital students, who 1o willingly from time 1o s smsisted me in
collecking motes of intereating cases in the oub-patiat degartmeat.
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Teviewing the contents of the foregoing Tables, T will now pro-
soedl to summarise some of the information which they afford ; and
first of oll, with regard to the sex of the patients, In giving the
details of the sixteen futal cascs of chorea, in the January number,

223, the preponderance of females over males was, it will
remembiered, very conspicuous, the proportion being fourieen of
the former to iwo of the latter! Out of the cighty non-fatal
casea in the Tables it will be seen {hat the females are very much
in the majority, there being sixty-one of this sex to nineteen of
males, i, Tother more than three to one—a pro wriion which
strongly snggests that there are cireumstances in their case which
render them especially prope to the affection.?

As respecis aor, I find that out of ihe eighty eases all, exeept-
h‘ﬁlinurtut!l, were under the age of sixteen. Eleven is the age in
which the greatest nmmber were affected,viz., thirteen®  Up to this

the mumbers increase pretty wniformly from the age of eight,
and decrease to the age of fifteen, being ot the age of cight and nine,
six in mamber 3 at the age of ten, l‘ibﬁll in nnmber ; and again
the outer side of eleven), being nine at the age of twolve ; <
the age of fourteer; and six at the age of fifteen. The youngest
was five years of age, and that was the cnly instance under th
of six The only two cases which were abave the agze of twenty-
one were twernty-four and  forty-three years old respectively.
Thus it is very clear that circumsiances of age as well as of sex
have marked influence in counection with the ffeotion.®
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1 Trking thefatal cases of chorea registorod as baving oceurred in England dar.
firid ikat tho proportions as regunia @1 were as follows =—In
in 1548, 24 t010; in 1850, 30 to 2
n 1654, 25 1o 20 in 1856, 47 to 2
Ber figure for the females in comparisca with the
Dr. Wilkshire, who has had mnch exparience in tho dlscasos of ¢ lidre
+ Ml Cire.,” Fele, 16, 1505, 5 Iul?um. chore & moc i
frentistet in boys than in giris, It Is p;ﬁ-.m ta ‘D'lbp:trll' that
great pansces for chorea was purgation, hints that @ disase (8 more
cro I grirks, Beeausy tho structure of the Female palvis w of gr
Sanity for the accamalation of foculont matter,

3 Tha Influeses of youth In predisposing 13 chorea is aleo apgarent in the lower
animals, Yomt cheerves that in dogs it oftenest cccary In youny owes, and afbes
the distemper.

4 The patient in case 17 bhad Bad an attack of chores, when aged three and
ki years

® In the ' Register of deaths in Engla
which prowed fatal ut the age of sivens c-five, bs recomded.
Jemo 1, 1861, p. 530, Me. Ellis rocords a cas of choren
servnty-five (bbe thind attack). The movements e
He had adanghier whe = tp"\lrp:i.c.ﬂn! a son who was i
Times,' for July 25, 1 repotted m case of chorea, und I
care, of the age of slxty.cight. and s1so ot nnder Dr. Peacock’
of fifiy-soves, the nessits of alarm. Al the saee plat .
Fromn which. the pationt, aged teeniy, ad bees suflerizg nearly all 5
a cse, recorded by Hostan, ls alia alluded to in nota at foot of page. In tha

wit
frat momuid
Had pever had

rheumatio

fover.

1 Was an is-jatient under my care, sdmitted June 15, 1567,
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As the parrs AFFEOTED, it does not appear that one s
was much more decidedly affeeted than the other.  For, mu;:ﬁjil.l.l'é
ten cases in which oo mention of this matter has been made, 1 fmﬁ
that: in twenty-four cases it is siated that the ripht side ual_-r was
affected, whilst the fef¥ alone was affected intwenty ; and in m-m_}.
five cases it is reco that ol sides were affected, althongh i
some instaees one or other side wis more involved than the oppo.
site one.  In one or two cases the movements g to have
changed from one side to another, 05 in case 63 ;Itm 1, mud
5, amd 39, in which the rigét side was affected, both sides hml'b«-“
alfeeted in o previous sttack; in case 5, in which the right side
was affected, 1t had been the left side in a previous attack. 1In
cnse 63, in which both sides were affected, the affection had been
one of hemichorea on the loft sido in a former sitack.!

Respecting more resiricted Jocalization of the choreie move-
ments in cerfain cases (taking any period of the attack), the follow-
ing were worlhy of note. In case 19, the first symploms wers
confined to the mouth and tongue; in case 23, they wers
cotifined to the muscles of the face and eyelids ;* in case 80, the
hands and face were first affected ; in' ease 20, the hands
* British Medical Journal,’ for May, 1567, & i i
s A Tt s Pkl noyvamily 8 womas,
i dotadlod. Mr. Honkelsoer descrflos in the * Dentseh, Clisik," 1950, 52, tho e
af & e, aged ehghty-fossr, who had a choreio afeetion of the arm and b o
s, T an attack of hness in the arm asd confusion of the mind, niter
drinking. Dr. T. Thompson. quotes easest of chosea b the age of sevendy axd

wighty, recorded by Dr. el ned Bonteille ; and Tronssesn
Cbes 6 choen nE the aiges of sixty wil sevenks. nae also oms dstisbed by Torr,

i

rigistesl a8 baving occurmed in England, in 1 :
Eo:h'ml:—'lindvr fomr yoirs of mge, 1; nndes 6I. uﬁm‘ :xy.ﬁn'k:‘
12 rases ) between ton amd fifteen, 7; bitween Sfteen snd thisiy, 1) eelwees
thirty and forty, 1; bedwoen Fori; forty-five, 2; beiween forty-fve asd
fifty-ive, 2; bebwesn fty-five and sixty, Zpbetween slxty and cixty-ive, 3;
Detwoen sixty-five and sivestyfive, 8; bebwoen soventy.fivo and elghty, 1,

V Romberg, in his werk on * The Nervous Systess,’ vol. i, p. 56, o vt
wLmIJ;m‘fh:Fuu:tln;:E&-oflhbodyw affoeted,
= mnd others, that ¢ it side bn moro vislently snd mor freqoent

than the right hus not beon confirsed. 1o quotes Trom ey M
ot of fifty-cight cases, the loft 5o was affected in twenty.thres, and the right
i Sweniy.siz ; that in ono case it passed from the Joft 6o bhe right. Trousemy
absirves that most sommonly unilateral chores & on the left hle.  Band, in sn
interesting articlo on chorea, In the * Brit. and For, bed. Chér, Rov.,” July, 1860,
chwarves et seconllag o Beé nad Grixile aad othecs, Imeluiing himaslf, choris

enerally begin in the left srw, aed tat the hemiplegic form generlly oeeupies
tha Jeft side, which, if true, Dr. Bond megpests may bo swing to the fect that the
ledt. Timbe being, as a rals, subondinate to the right, are of weaker organistion,
el }hmm more linbke to thi hwmm"biﬁ i {

mever seen n exse [0 which the muscles of o Bails, 5o an to
squinting, wero allectel, though of course we often h.l'ymlliné nb-;nr. El'fd;ic.‘?
e S o 1L ey i et | T e B e A T, i
o H

‘meniions & case of In which nnmﬁﬁ-;m - = 3

oot the age of elghty-throg, On nhmmn.ﬁt ..glﬂmd a9 fatal eases, which a
¥: ich are
5
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wore first affected, and then the legs and the left side of the free,
anly three da_js before attendanee, the eyes and the other side of the
face remmining wwaffected. In case 33, the movements con-
gisted in ** opening the mouth about every minute,”  In case 78,
the movements were confined to the head and arms,  In case 43,
whilst the whole of one (the right) side was affected, it
the muscles of the neck of the left side which were affi
case 5, the right side was first alone affected, and afterwards the
left alone. In case G7, both legs, but only the left arm,
affected. It has been olserved by some aunthors ol
movements are more localissd in the case of adults, Y
that in the dog they are often confined for long to one
stringhalt in the horse, & local affection, has been looked on by some
a8 analogous to choreie movements.
[ now pass on to the apparent cavses of the ehoreic affection,
jncluding in one eonsideration those eauses (determining
eiting) which by friends were assigned or thought probable
also those which may be Tooked upon as being |>h1|1~|1. ng or
mote. 1 find that out of the eighty cases, in ten ne ion 15 made
of any eansation whatever, and thercfore no ¢ ure can be
farmed regarding them. In thirty-five it is recorded that no canse
of any kind was suspected by friends.  Fright or wenfal oo
Teinge often thouglit to act a3 a determining inlluence, 1 final that in
five cases this cause alone was assigned.  In another case (No. 78]
it was saidl to have agpravated the already existing alfection.  In an
additional case (Wo. £4), fright and quarrel, following an attack of
theamntie fover, which had existed three months were

.

assigmed conses; and in six more cases fright and the presence of

the common ascarides, ar_of lumbrici eombined, were thought to

have been influential in producing it.}  As respects the presence of in-

leatinal worms,in addition to the cases above alluded to, were said

1o Bave worms at the time of commencement of treatmont, and 4

had formerly had them. 1 bave notes of a case under Dr. T

Jones's earo, in the hospital, Jane, 1358, who passed a large lum-

bricus whilst in the hospital, and in whom there was loss of power

in the right arm and leg, thought 1o be ehoreie. §--e
As respeets rhewmatins or hewmalic fever, or cardiac affection, in

connection with the disease, it appears that in cight cases rheamatio
1 In the Registrar-Geseml's seturn for the week

tha reeard of o fatal case of choren in & {:Ir'l.a.-.\.

fright prodaced by the explosion.” § o U

same rekurn For the week emling Fo

woenan from * paralyshs, seceleratod ]

lomg ago had » gird, agped slxtes L h e

bromght oa by an attempd o b t b hier, by

weizing her at the throat, Th diroeted apnizet him

by the magisirstes, on the t the eommittal of the

masant and of ita beading to har
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fever had existed, In one of theso cases (No. 8) no menti

state of the heart’s valves has been ; whi inﬁngagitE
stated that the cardiac sounds were muu:-lram] in one only (No. 12)
and in this case it was somewhat doubtiul whether the fever spoken
of had been rhoumatic), were the cardine sounds interfered with
tha{: zmgmon i i afmmnd a?.nim sonnd, :

ses s il 8 ic: biruit. existed

bove of dhe heae 1t i ot semee 1 alimnal oo 2he.
matic fever had occurred.  In case 79,  systolic bruit at the apex of
the hieart existed ; but there had been no rheumatio attack, Mo
likely in several cases there Tad been unnoticed temporary cardine
bruits, arising either from an awemio state of bload, or from jrre-
m action of the fleshy columns and tendinous chords of the

In case 18, it appears that theattack wum&u&cﬂ it
of three weeks' standing, but it is stated ﬂwrebrll"ﬂm f:é'l]él:

;l::n;:u[: gtl-:k.‘ Fains, however, in the limba and palpitation hed
Dr. mbers found that out of thirty-three cases of i
his ok, i s the afctin ke begae, daring mhenmatl o
or followed immediately after it, or else rthenmatic fover succeeded
to the chorea.  He, however, made out no connection between the
chores and previous valvular or pericardial tension of the heart, only
one of the six above cases having any candine affection.  He justly,
however, observes that, * considering how very common inflamm.
tion of the central organ of circulation is in rhenmatie children, and
that it is at this aﬁgb that ehorea usually octurs, on the mere
dugtrlmssl' chances they would (i.e., ehorea and leart disease) often
:mmmd_e. In the 'uhrml.ia of the London Hospital for 1864 (sec
Hospital Reports,” p. $88), it is stated that out of {wenty-four
cases of chorea twenty hod a systolic brait st the of the lieart
persistent in oll bt two; andin the statisties fm&{g&a (‘ile[mrq;,j
. 432), it was said that out of thirty-seven cases, 15 or 40} ;n:‘:r

mj;lmﬂ \'IINJ:LMH of the hearf.

regards derangements of the wtering ayatem, 1 find that i
case (NG, 3) the aitack o e fisd el
is stated that the entamenia had been scanty and irvegulor, or over.
abundant and too persistent.! Looking to what may be termed

P It will ke rememberd that, among tho Bdal cases before rosanded, twa wene
Of thisn, I Bl that cea (No, 1) had

Clinfeal Mpdwifery,” 1548, p. 112,

i m:.nlu;i_- ;u‘nﬁlml. wh#.cl onced seviral

In thecarly part of sk seur we iad, i St, Gaoree's b ok o i
gﬂﬂ- care, a paticat with chorea who wa preguant. In * London Obstetrical
oby's Tramsactioms, vol. wid, p. 102, are two cxses related by Dr. B, Woodimas,
showing the combinatlon of ehorea with preguaney ; one, the case of a yuung

nﬂqd canses of MISCELLANEOTS character, in case 40, the affection
was it possibly to have been connected with sores on i Aead!
It case 75, o fit had oceurred, but a long time (four years) pre-
viously; in case 32, the patient had fallen down stairs three weeks
befee the attack eame on; and in case 66, a fall had ocourred two
‘months pm-rinnalr. In both the latter cases the fright of the acetdent
wmay have been instrumental in causation.  In case 74, so-called low
fover had oxisted ; and in case 80, the attack followed, at a short

interval, an attack of mumps.

In cases 22 and T4, the mothers of the patients had had chorea ;
and in case 11, it was stated that a sister had had it, possibly from
imitation. Authors quite recognise the Aereditary character of
chores in some, though rare cascs, Thus Bright mentions it in
page 462 of his work;? and Sed says he has found the disease io

mwhomwu'g{ had chasen from the age of seves to thirbeen, in_ ki
oum and sma fallowing fright, in . Down's, at the London Hospital,
‘o exprosses bis belief that choreio movements are chiedly rellox, and connecbod
with the sympathetic nervous l{lh‘m,pull sllndis to n thind caso of chore ln
& proguant woman which he had heard of, 1 have beforo alladed te Be. Lavbek's
papér (in the * American Journal of Medieal Science,” Jannary, 1832, p. M), giving
the details of thros cises of ehores asd ny aesociated.  OF those cases oo
was fatal, and in this it is said that * the brainwas found very woch congertel
throughoat ; the heart small and firm, with a bead.Jike deposit oa th i
valvem™ i fhese cases the chorele movensenta, though mitimtal, b
Mn%:;u Dr. Lavick qustes flve cases of chiorea, combined w
from Dee. li:;;l:'b (' Lameot,’ 1640, p. TEH)p also fwe such owess
Duncis (Ed * Med, and Sarg, Journal, Januarg, 145534); ned rontain
amnciation of comvulsive Esvemants and preguancy, described by Skenkins,
1606 (* Obsarer. Med. Rer,' Do Spano, pp. 12590, 1 sl hese allude to a
Wirchow's ¢ Archiv, £ Path, Auat," 1. xxif, 1802 (HM. 1 and 2, p. 149),
e akgr Choren Giravidsrum,” by Dr. Mosler, which ho kas eollected and
twenty-ono cases of chorea in pregn

ihe choren commemond seven casis it was ab the second, and
in cight cases st the thisd or foarth month. It was seldom that ano lb.leo'r_imr
the s alfected | in many cass the choron was acvnnpanicl by epilepti
conval andl fn most thers had been hysteria provicusly. In very few was
there any Intellectas] shermtion. Foar aboeted and three were oonfined a.-enlm
the tormy threo timos the abortion was followed pretty rupiidly by eossation
of .ﬂ”ﬁu movements. In fve the chorea wm‘-mﬂl:nﬁl lhvl!llllnhf.prl:;‘qlnwj’.
and I nine cases wecarred beforo that time. stment was chiefly by ira
lﬁ Fine. Tllulom.'{“mﬂwh several of the cases which [ have alluded to, and
were. recomied by Ungeo, Frank, Haosd, Joffrey, Bexcdd, Homberg, Heift, Aman,
Lever, Sammani. F
bebweets menstrual amil mbering frrogu-
«af th menstrual fusetion, ke, amil w0 termed nervons dissases,
even inmity, b of Ul highest interest, and bolh weathy and eapable of much
dirvelopment anid sttestion than it has at prescat received.

% [u tho * Brit. Med. Josrnal ' for May 17th, 1562, weans of chore, i mmedistely
fellowing a severs burn, is related as belng under Mr. Cravon, of Hall resovery
ensued befoeo the burid bealed.

* Dr. Day, in his « Ctinbeal Histories,' p. 1003, allides to the ssore than ondinary

Dunesn, Inghedy, :
The whels pmbject of the comnoction

Tarities, suppression
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be hereditary in very many cases, They also allow that imitasi
m be, in certain instances, instrumental in its ]Jmpngn.tinmm;

that Brichetean describes the case of eight paticnts, within o
space of six duys, contrecting the disorder after the admission of
a sovere case inta the wnrdf uiring instant separation of the
patients ;' and Chambers, in his ¢ Lectures,’ before quoted, recards
the interesting: case of nmﬂ, ngﬁd sixteen, who had been operated
on for stricture, and a ntally placed in a bed opposite to
Elh_el ::m ied by lnollmrmb?'y hmlh chorea. Ha soan n to
imita movements: which he witnessed, although moved i
another ward, and eventually dicd, alirasions and pcrE.rd[ﬁs [|mill:'l:
due to pymwmin) hoving eome on, I may mention here that we Licly

twa patients with chorea in the same ward, in 88 George's
Hospital (as Lam informed by De. Archer, who was a‘tlmuli:lglu
the cases in the ward). One was much worse than the other, and
the severer case was af one tine so injuriously acting upan the other,
whose imitative powers appeared nmairlan{dr,l.ha.l ey had to be
placed in separate wands. ]

As respects the fact of the patient’s having had PREVIOUS ATTacxs
or otherwise, I find that (excliding thirt -t{m:cm in_ which no
miention of this has been placed on record, and one ease (No. 85) in
which it is doubtful), there are nineteen cases in which it is stated
that no previeus ehoreic attacks had been  experionced, against
twenty-five in which previons ones man oteurred, and out of thess
five (viz., Nas, 9, 10, 56; 03, and 67) had suffered from Two pre.
vious attacks, In case No. 17, the paticnt had had smveiar
attacks since the age of three and o half years. Case No. 85 lad
hud choren every year for seven years, lasting from September to
Christmas. In order to prevent rtlareu, Sydenham, who bl
regularly for the disease, enjoined beeding an ing for a few
days on the year following, at the same time of the attack or

ety amongst the Jews
O o Dicabars tmdoy S (o ielons oo B s b gty S

with the following oiworssT: i i
ol sllo u:limwtn this smpposed prevaleses of chore

WMo
1L In 1834 1 beard ghe Lt Tir. Addi 7 during
e clirical reriirke, Lt e hast dontlcad w'?;t. .n:,“mm T:j.m

(vide * Woehenseheiit fiie 3 [eilkunds,’
*Bei. and Por, Med. i I:}.,Euﬂ-.::gm.p L et
8, In | attended a Family of Jews cousisting of fsther, moth
ehiblrea—four girls aee smo bop sl tho foor e -JLL"...) el
S uttacked at omo & The mother had had chorea whes a child,
"f:‘:}?&:ﬁm‘? AJ;:!M frerm . the same sifection,
4 5 i ew Eleman ), well wp i sl
s o, o] me o st s bore e St ik sk pecm e 1t
s were h Vil damos, i
Gcmm,.mhun whole fansd o o b 15

&, Ihn Stiebel smys that chores i partion ﬁuﬁ:—nl wmomgst Lhy Jews
S04,

liet Lo be affeoted with it **
¥ ¥ fiaz, des Hop.” 1563, ii'q.:& :

oy

carlier.  Heberden also alludes to the fact that a * little tendeney ™
{0 the reeurrence of chorea in some cases lus been felt every spring
and antumn for three or four years,

Case No. 73 is a peculiar ono, inasmuch s it was stated that the

jent bad “ had some severe nitacks three years previously, and
never nite recovered from them.®  In several instances the attacks
had been of long standing. Thos, in ease 4, they had gradually
Tseem coming on for four years; in case 25, the symptoms Thad existed
off and on for cighteen years; and in caze 76, for six years. In
nane of these long-standing cases have we indieations showing that
any cerchral or =pinal lesion had existed.

{ will niow pass on to consider such eases as presenfed any
PECULIARITY 1IN THE syMmpross which it secms desimble to take
notiee of. In addition to other interests, this inquiry might have
special value with respect to the question s5 to whether the choreie

hod reforence, in any cases, to organic disease of the
central nerve organs.!

Tuking into consideration the state of the urso, i only two cases
(Nos. G and 34) have we mention of any complication. Even i

¥ o tho subjiect of elorele movements g their source, in some case
obyicss discase of the braln or inal carl,
lmwt‘l to make an isquiry into such cascs as 1 could fin
1 existed, I may here, i passing, atlude to an fote
&b, p. 122}, of & dog which hisd chorea co
“ pommil - anl
s were foumd, bat two spies
home wiro met with, one sixth of an inech long. projoeting from the lmer
wof the parietal bone, near the sagittal suture. "Tha brain was, L all appes
watural in subsiance. In thé footnods to pege 22 1 bav
posithom of Skoda's, that on exudation in tho nervous st
of ghoren. I find that o cass of choren in & wan gl
+ Wien, Wochenbl,' zvil, 1851, 86 amd 33, by Stedfell
soltening of the spinal corl young ceamective tisme-form
thie forns of fine greyish-oloired opaguo stripes, the gro
being very fatty. It seema that Rokitansky found # i BTk e
m%nmaqi-lamdlnnrtai_ casen of irtrwas mwd of byp 1 have at
hand notes of the fellowing recrtly rocordid cases of fatal chorea i which
leston of the brain or spisal cord was found aftor death, or suspested (—Bouchut
* Ginr. des Hop.' Augnst, 1E&!} dencribed & case of semi-chonea with inecmpleto
kplegia i & ehﬁ:l:‘ following u fall upon the bead and « E
The i pafwess, loss of memory, sl pains Jod to the supgs
tioe was the cwsse of the chorea.  The paticat Tecovercd,
1, i LBEE, was a futel case of eharea, nader Dr. H, Thompson's
t ap thy of fright. After death the mibsianea of the b im
was found moch softened, especially the anterior prilkiss of the &
and the tum ineidam, aml the left side was more saftence than the
Mul"m softuning also oxisted of the spinal cond from {
i the sizth and seventh doreal vertebrar, and the corvical ww
thian nataursl (ses * Med, Timses! July 25, 1963). The neader of
' of Mekicine® may rewdmbsr that, in 1521, bo necor
pli E kng with i, and with el
Tneart and spinal membrancs, which, after death, were found L be evvered with
coagulable lymph, &o.

7




case 6, eomplication is not equite clear, and in case 34 it was only

i a former attack that (he nzinmd had been affected.  In case 68

zm :lm.:mltmnnﬁ;,““ l;hﬁ she was going out of her mind,” hud
o T Is comparntive immunity from any affee-
S mind in chorete cases is perhaps worthy of com
hﬂ“&: :hum ﬂl:llurs have spoken of the not Imfmqmil allignes
et b]ﬁ two.  In cases 44 and 80, the patients had been me
& ? iable io hysterical attacks ; it may be mmmbmdtlm'm
m?m[a':,;:ehtl enses, hysterin had co-existed.  Dr, Chambers al;:
pieddy O €it,, p. 365) of chorea in which hystorical pitacks
Begarding paravyric symptoms, in eleven cases we b isdi
Eml;gn_df ?anl\’ms of some kind or other (viz., ;::muw ?:‘Tl?
L, 43, 52, 55, 62, 66, 74, 76, and 79). Tn this category 1 have
58 T e e e s e e o pore s e e
S i Nl ) 1o i whish muscular
mg_ of ba.mon;-:n;:lg the mﬁ?ﬁﬂﬁéﬁfm 5 s
1 cases 30 and 75, positive anmsthesia existed,® and in the laiter

l_.‘(su -umd this * Review'
) rAngT i
sensbility AR o ey
i mokility of filias, and ieabilley
= and sbeoplag, and of the sight
«h?z. may halba ind affected,
18635, o el 7,
ateresing cas, resorded by Thore, and. quotad i b
mP‘Muuumh e nf;mhnﬁlquhnu.wr chorea ; and lﬂmi‘;:'
ool well-known anthors, ehowing that varions
o S s A
Y T e
of Hndlthl [ ISﬂ.‘p. 1EE, ohservis that “In ehmpm::.;r rb: o vy
Liom, amoniting almost 4o § e Row&u-ﬂ A7 i
;,:““&'.'" complications, no paychical distarbaners
n"hn,lo ex that in every easo of chorea
it S bt

In:nmvb.d nny fright
Tromssenn speaks of diminoiion of sensibil
ﬁ.ﬁ' nnasthesfa, when it exdals, helng ;qu:ﬂi:;in
nhid‘;! Intely hadd relsted to me by Dr. [lots, of B
hn:hew-tmmlwmninnl to lﬂeﬂlﬁm which :Mlhl-lnu
S i“:nll::n strappod down to the body; when relioved, the m uncm, o
rl:ﬁb-:g:n. It was almost estl dreoid of ressati am:'
Mﬂrﬁu plrlbt;a 0 time, ﬂE want of soneal gradually m;;md ":I'h
ummm.'h" o m:t«i: violent." Tt seemns that =the improvement d.lcr-lj-.l.lhulnba
mum?& Hlpecul?-ﬂ‘l-hlilldwn'hhmﬁn]h:h 3
ot the eommimcemsent of the attack.” From this Gme the EM:
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case thers was loss of power in the beft arm and left side of the fice.
The atrophy of the muscles and of the bones of the shoulder, in
memts wers mach “morn wnider tonirol, and B owes caly when b beesme

excited that he hsd any bwiteking  Ho bas now quite recovered, and i employed
a5 French pofisher, miskical troatment coasisted chiefly in the usa of ivon

im warious s'" The patient was an orphan boy, aged 13, asd of average
ability, as Mr. Cattling of biom, who knew et me. e has ale
fold me that the boy had paralysls during his lee, ned aleo, he
thonght, hed bees the b of tapoworm.  He bad been usder D Guil's come,
b Giuy's Hlospital, snd also usder Dr, Hase's enre.  The case ressinds one of those

u!uulbni by authoss, in which the movements consist of eation.” The
i) bl i D, Charlé Boek  on the Tath Watens,” o b, may

A sl & feight, whick Bret brought
ot eoeubions and great pain b the gowach,  Afterwards she wns the ssbject af
.Fu-u]hr imvelustary motien of the right T ni whs perp
= fike the swing of a pendalam,’ i ratlon, Kighe
tha bead, and
‘the wris always cessad during sheep, bat setarned immedistely
continued afl day. Sk gob well, as was sopposed, under the isfluence of apiam,
given o comsidernble duset.

The, Parkes, in 1501, had 0 enso uader his caro at Unlversity Callige, | !
the isvemants were limited to tho Fight arm, and were llke those §
ehecirical shocks, Semetimes thery was anastbesia of the allected
a tendency to teitching of the opposite arm. 1t was desc thbed &
cases recordid. by Dir, Pigmaces under ihe nane of lectrieal o
Drwhisi, of Milan, sod which are probably epileptic in charct
Biarch 2, 1801, p. 214). Dr, Parke's paticnt rocovered. A cuse of = choren -
trica tranmsativa trated smocessfislly by wet-shogt packing is quaied s * Behimidt's
Jahrbich,’ 150, p, 305. ) ;

Alomg with these cused alio may be qooted one desceibed by Dr, Aspray, in the
* Laneet,’ for July 15, 1865, p. 64, in which the patic female, wis afficted by
violent ehorein jaetitations, first of the right arm, which was thrown upeeards
and downwards, froes the fae 10 the knee, occasionally changing to the mtabary
‘mokion, asd then of the epposite anm.  The patseat il o reburs of the attacks
Shie had bren saffering from constijation,

Tn commection with the above o, seation may alen bere be well made of the
cant diseribed by Dr. Sandess, In the Elinbargh Med Joarnsl,' for day, 1585,
umdér the name of * porndo-paralysis ag :
helemging to the clam = tremons. " =

tual,
than

aded on a weak and &
mator centres in the spinal cond, e 1o nnavmia of ita groy sl
ingreeals bebwein frue choroa and other fin
rmsenlar movements s dificult, Dr. T. Thompeon (o cit.) quobes n case diseribed
by D, Dafor and Rennes, tn which the chorelo movements wers * zigrag,” in
and were mistaken for those of
Hillatsom, that when the disorder is eonfined to
feand, mnd expeclally i the adult, be had never

1t b besn remarked by Dr.
the muscles of one arm or of the
knomn the diseass eured, -
Although not an instance of ehorea, hat eather of hysteria, I may here reenel the
Felllowing interesting rase which 1 witnessed s=Tha grticnt, nyoung lady, had been
ot dying father, whose respiratioss were veey lond und of rathera peca=

fiar rhythem, After his death, the ughter, stunned as it were by hee loms, a
hardly realising i, conld not shed Lears, bot for e bme {khmee or fowr hours)
comtimued pacing up and down the peom with o pocllsr movesseat of the head,
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et mlll m cases 16, 17, and 33, the l:'?l?’ ie
gl hlt, more o less, to eomtinge during sl g
il b the patient was said “to ply whq; i
sleep, f]_u Bl in ease 43 _thg eyes would « lwimlr:g:a he"'1 ulrcl]
el case 24, the patient was said tobe 4 5 @mﬁfﬁ
o llg:&nsml up from sleep.™ P
g case 80, “roaMixg at the 2
i ot the mouth ™ was deseri i
mgdoubt, mia“r: -I;B, n h;]:gi:yt? c&usmoa:ll:ilst m;’ E‘rl?lts_
o, ¢ of the difficulty in swallowing,
hich, as well as difliculty of speech, is so mf;m;.na gfﬁm
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Iring mam At Last ih o i el T .
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1 e most

intemse B e
hml%‘mﬂbm-hrm- day tagether, and <an almost slways

eder his care of an obd lady in
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certain of the severer cases of he disease, or it may have been hys-
terieal in its character.

Case 35 was remarkable, as exhibiting a fendency to RETENTION
o unrse, which sometimes lnsted for tweaty-four hours, Dr.
(Chambers, in his * Lectures,” page 360, mentions the ease of n bay,

ning, with chorea, who was unable to retain his {
and Troussean alludes to cases of relaxation of the sphincters of
reetamand bladder, Totheeondition of the sphincters in charea, Thave
already slluded in conneetion with one of the fatal cascs described
{ee footnote, page 18], Dr. Levick, in his paper above quoted, states
that Dr. Pepper, of the University of Pennsylvania, told him that Tie
liad known incontinence of urine to interchange with chorea of the
external muscles and eonversely.

In addition to the above cases of chores, 1 have notes of one
or two other remarkable cases, in which the symptons were ex-
eeptionsl.  Thus, three or four years ago, we had in our wards for
o length of time & case of a lad aged eighteen, the son of 3 medical
man, affected with a form of choren in which, in addition to the more
ordinary involuntary spasmodic movements, the most grotesque and
at the same time alarming actions were cx 1, for e was eon-
stantly and violently throwing about and tw his whole body
and fis head to and fro, and his arms in all dires sometines
falling down as if dragged down by his own contortior
“hanging himsell” aguinst the bedstead, amd  makin
quite turgid, and potting himsell out of Lreath by his exertions aml
inctitations, making also a pecaliar grunting nodse: all thiz time

ing wade worse whenever he wis noticel or questioned about it.
Tt was said that e had caused the affection by
Yabits, and that he had been treated by caustics applict
urethra.

He had been in St. Mary’s Hospital, and most
fonnd that it was the ease deseribed in Dr. Chambers’ * Lectures,’
:_[’“ 876, as being under lis noties in St. M 7' Hospital in 1860,

b movements nre well described as  coming on in_parox
principally affecting the mnscles of the neck, aud twisting
#0 far round sometimes as to eause him to tumble down, screaming

and barking.” Among other remedics, morphia was iried subenta-
neonsly injected at St. G s Hospital, and it was also tried, along
with other things, at St. Mary's Hospital, but no god appeared o
follow. e left London in much the same state as when he came
anid eventoally he was, as it turmed out, placed wnider the ea

fricd, Dr. Boyd, at the Wells Asylum, where I a tally saw
eoveral months afterwands, whilst on a visit st Wells, He was out
in the garden, talking to himself amoug some Pusshies, and 1 was told
that his habit was to be ont mueh alane, which was permitted.  He

socidentally 1




nmm andd
L el I e fo s me, and talked about
R Bt ek el et e L
Deecmber Last, k - ,Inﬂ]dlu_‘ received fi head &
with chorea, n:wc ‘:)é’r with reference to i :%"ﬁ Dr. .
o pocey o agod bwenty-four, v il bere. e has o by
cold douche ]mllm |§ treatment lately, bot he uﬁ“nm, Teen
very good health h:r K shower. hath, R mll‘_ln
fach e meck yot, ok wlll has spusars affectin gy Lt
when spoken principally ; he stammers, and f & muscles of the
o ypoken to, especially by strangers. Dy e Spasms increase
the llmdﬁun:““?lch also in the weekly i
Titthe for. cold wir, bt hdm” occasionally. ~ He has "T] be nesist
for food.  He mi hlb eat oppressed him, e hns o ;Wn)'a cared
In the case of EJ"‘:’u' enage m some suitable ocen fﬁﬂaﬁmlw
toes, who was in ou “h%emn,_wnh M“"“ib'oflh{:.mw'
about two years r hospital with an lysterico-ehore; rs anid
symptom m": Flﬂl who often visits the wards arcical attack
T e e Lo of the neck-muscl now, the chicl
larymx, mniindiu;m"fﬂ-, .:"":;fnhhlesth, ;";;,:. i "J':r, J:rk
. i i ormed 1o b
e Sy o vty sl y o s 15
{ Acsimilar jerki e G the
q‘:ilu:[l-:! ::thkg::fi“ I nJatulJ h;. r?“ﬁ:kr:rh‘_ froin chorea
by Guaete fo 1863, July 25th. No other the " Modical
a case of chorea ;'E:I':r]”r::ﬂul recovered, Oy ‘he‘:zuac]u““]w
:;:;: 1"‘?331:0-”1 af 1!13-m:?|:m-@|' t“':mkk ”w“i‘-c“ijlﬁnl{gigejl:
< nt sction,  The by » o s el :
ing noise recal atove-mentioned ali iy iheir
Dr. Thompson l’“'hﬂwnd a remarkable P‘:w ';’r ?hund o squesk-
Bk i s e B Sl St
ol & MW e )
l"‘-'m:ﬁ;lf?;:’mlag paticnt liad '.:n ;Li]::tn:ur;mh'_‘?r othor
of titne-seeo hds,mﬂm“g:gj repeated with ﬂmn;f :’}":;ee;q:ll_..i,
Tousit paralysis agi w;.? by an agitation of the h!tkpm1:|
o case, which was under m
y care as an out-patient ak thy
&

1 Rsanbary, in val, 5,
 femal + 0 vol, i, p. G5 of his work
it maseles &J:ﬂmmue{ it ';‘EL"‘:&"';K s ‘h}:n .

e, .ﬂ",-'_’,}',!'” o b it g o = ineplration was

thoraz,” .-.h“,“h| whom was mﬂ":‘&"‘ i e L
sffection of the b ly secomipanied by o lwi:rw nmil g
dition of g e, napiratocy, pecially interco snappi
el '-b:[;ﬁm- T Smtar 'Nh'tn:elv

coming out in inspiratio o .lihﬂlnl'.hhlzg in some cascs

oy immbead of expiratio s e "0 Alss of the wod

63

Tospital, the patient (awoman] was constantly rolating the head s fast
a8 she possi )‘l:.nl.llll; the veloeity of this movement wis exeessive, but
it aﬂ"["“l”] to have no important effect upon the patient, whereas on
trying myself to execute it with the same papidity, Lbocame quite giddy
af onee, and wnable to proceed.  The paticnt fad been subject to the
affection for some months, and nev
aut this rotstion of the head going on. After o time T quite lost
ﬁg'hb of this patient. In another case, apparently of chorea combined
with hysteria, related lately to me bya pon-medieal friend,, during the
gttacks the patient would rotate round her own axis with great
quickness, somewhat reminding one of those singular and rare
cases of disease and injuries of the different parts of thie cerchrim
wroper, also of the pous Varolii, medulla oblongats, and cerc-
Ld;:an, or its peduncle;? in which rotatary movements ane b times

er “li'l“-""”"! ab the lespital with-

1 Flourns, bn his * Experiments en th Lespestive Indepemlinice of the
Functions” related 1o the Fremch Aeailomy, April 1, 1861, fond that
b semicinealsr canals ned emsquo Eotions of the lead im varko
wooonding to the eanal injored.
% It may be of intencst haers b Tefer u Titthe to theac rotats
rities, chiefly French, as to the cans: of such EoveminLs are
wrlers off yeary, bat the resdler will Bl ssore rocmt
iy Gratbolet and Lawen, related fo the French Aca
Ui axis of the body, producel y, reocrilid i
e M., wol. iy 1861, . 12, . A vertil sectic
the kateral lobes eamaed the amimal sk il to rotate, and whin the rotalcny
morements were arresld for a time tho besst mise or mow leeid their
peturn.  The ebservers came 10 tha conclusion. that in 1 1 all
e missenlar equilibriwmi. were in mooarl
tho cervhellum thers was 3 magifet o 2
effect comytantly resulting from ivery Jeskom of the literal parta of t
wl 3 F oo-ordimation af the movessants of the b
+ Jemrnal do Physiologia’ 1361, W in ki &
the braln, u&n{h ihe nesults =] Ly %)
adlilition o ather cos memees b fousd that isjuries o e 4
movements of rotation sometinses e the slde of the
cm the opposite side ) bk thvie mevements after o
al ia a node b Trcwn-Seguand on rotatory m
= monyement de o™ in @ caly the resuit of
Yarolis, in which he mj that Fotadery mévam
yulainers Jocalined in eeriain groujs af mmschis, wnd
srritatio ls the cwase of thise conyulsions. In th
H by Floarens and
i

3
Biguards

remarhs eaist (p- 182)

ments, which vary *

Injurry,” amil are the Test

of distant nerves,—injurics of. tr

ceribyi, the fuwbercils quadrage |

werves, and the nelghbourhiod tiow of
nopording ko the experimects of Bimself, of Flouren
3. Magrow, &e., being queted,  The varipus Lheori




manifested.! Troussean, am other varicties of ch eaks
chorea rotatoria and dm:;?cﬂlaicm i &

Bimilar cases nre

parts of the body, and ohse had been
nokived i_:y T, Canoll and Crawfond, and Mr. Hunter, and athers ;
e ﬂpemll,r quodes alson case of Dr. Watt's, in which a girl wis
wont to spin round on her feet Tike o upinning-hg. or to roll rapidiy
in bed from one side to the other =Xty times a minote, Dr, \4'|':m\,
in the ‘Med. Times and Gaz., 1840, records the case of 4 child
wha, being nine years old, had had from infancy constant ratatory
movements of the body from feft to right. Sometimes these moye.
ments are doubtless the results of habit, A child with dropay and
disease of the kidueys, under my eare in the lospital lately, had
clearly the habit (without any discase cansing it) of rolling the head
on the pillow constantly from side to sido, Another child in the
nest bed, under the care of my colleague, Dr. Barclay, had this
movement also, but in hor case the patient: was subject to remark-
abls epilcgtifcmn attacks, which could be at any moment excited
bl’ a sudden (unexpected or not) tap on or shake of the head or
shoulder.  Dr. Barclay will publish u'.’rs interesting ease, T beliove,
but allows me here to mention it,

Among these anomalos eases of chorea or charea-like affeotions
Tew are more singular, perbaps, than these which, consisting of bowing

movements, have been termed © eelam, in nutans,” and by the late Sir
C. Clarke *salaam convulsions*"  Of ghis affection T have only seen
one instance, and that was in a ehild whem I attended wlong with
Dr. Marshall Hall, who has deseribed this form of disease.  In this,
the patient, a child, was from time to time affected by a peculiae
slow and measared to-and-fro motion of the entine . Levick

[:5. cit.) speaks of this variely, and describes fwo eases of it which he
had seen, one in a ehiild, and another in an adult, e ofes goveral
anthors wha have deseribed or given eases of this singular affection.?

are alig in with il

by Velpeau, In the *(ar. Méd da Paris,” 1662, Xo, 20, ﬁumfrr"éiﬁ?lli
commuznicated to the Acadomy of Sciences thy cnsp ol m pationt whe was ]
fise Frackuro of the right parietal bone, and who sl uently heeane affeetod
with dinketes, them t rotatary o "n:u&n” movements in the longitsdinal
axis of' the !mlﬂ,ihew hemiplogia on the ghe siide, and then paralysin of th
par vagum,  He takes cocmsion to make several Propositions g the
eonditions for fhe production of this rocal (e .m‘a
of & n‘::iw- FTIM(\M [3 :;W:.' En the *Archives Gifm, o
ugsa the so-ca Seireatar ¥ or gyrab o and the ma =oTeindnila,
o likens to the staggers in sheep, amﬁnm thngﬁ:‘g; the reamlt
Presence of ceauri.
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The following case of anowalous chorea was under my care sowme
months age (—

« of sevon sisters, of whom '.'“ nlljrru
. E_l'h::gi}:{wu?:m?fy was p'.uhislt._n'l, was ;ml:um\cd |1|ll_i.
i 3,H sital, Ootober 4th, 1864, with chorea, She had
o Gmmﬂi U:Eangl.:; and done no waork all that time,  Her illness
e having begun with symptoms of cold and snt:”ll:g‘
i dﬁm‘wd:::l :Mfmlmitlcd there was some enlargesment ui'[lliu,
"ﬂ i kwfc; of both tibim, and some cﬁ]_uma of i The
ihgg oo » natural.  There was a little cough and pain in
Emwamaiswme ) was phosphatic and turbid and contained o
“':' head. Th‘ﬁ'fm;;fmfgn_p The patient boft t_!u-. hmmga! on "'“i
sight _u.mnhunt o condition ss when she came in; and i r—'\l-{
o tc:i m;nlhﬂ who died after an eighteen monthe” illness of
ool l:l % but without the St. Vituss dance. Jnis
thsm'fém:,,'m‘zﬁ; admitted Febroary iTlhi, n!ss;;v.1-.1.‘1';:”,;._\'1_31':
vhes o Jelt fhe lsos , h g
}]“filn i rmut:L\;?Ul‘;l; a:;t;rtﬂzz :E;:cﬂ& The mamu!:ia had never
or five mond

gl i i he would lie in bed withont
2 ‘F!I'm fmuuli'ti;i‘—ﬁl:‘uﬁm-til:;m:h;uﬁ continual choreio |n_m'-L--
HAnGing: A 1,0; Is hody : when the movements ceased the lm |]~;
mt’.“’"“ ‘h-?'hw wu cui{{" unable to articulate, h:lLl nnderstood al !
st i E;r - She was apparently sullering pain, and St.l{..
that was said .h’ tli‘" her fingers into her mouth. The ]n:lalg
was fmlmnl{‘\la&m hEL equal in size, and acted well to ll-z.']:l‘.llll:l
were rather di 1. Thers was complete paralysis of the rill];l.l.!lll ;
?fns]'l:lm::‘:j::m,:fhc limbs were all, as hcfn:lv n!ﬂ, r'.;.‘,iu]l‘: c:x:_v\.\wl._m
o : sain in £8e same porition fm sl ey w0
s m?llﬁll‘}:;jnx{lfﬂngc]ﬂ':citﬁy 1lnnw1|':d over 1o L]I:'!!Il'I'rl iz
i a;“l'lw. rirht, sterno-cleidommastoid musele. : 'ii“ul‘llln.r.h-zil-
R it I!n,m‘h the skin wory perspiring and D l-- iz
i mg;li:luﬂ an oil and assafeetida enema, and scamvmany
ralure. I i e
“I?mﬂ:n“:vigl:‘;ﬂ{l‘;ctmiwmlnw was 1|I1r F -’-i ":‘I:I 'I:: ﬂhlfur‘m-lf “-I.::a
n : itation was Tound O, 8
oming MISDI- !IJ-':::grL lrilr:]“l::‘lf:ulﬁud Was ] !:ﬂll‘li.\.‘l”!' :c:::n—..c?n:’l;
two or three days b noisy and delirious, requiring the sular;]:mn_u .;c_
.“.d ‘M Tiad been “lf‘i? which was afterwards from time io .uu“m
e i e a:ul stecl, and walerinn, u_wl mm“.rlm-m'-.mg
e AE;:TT:’WK after admission, the puptl of the fF cye
Ve,

v head was from siile to shde,

ssemteric discase: ihe movement of the hea b

gl Fatomen <hasi threo woeks. After death. g

:N" uamhh';'n: wllhf:;lmm"ﬂ“mm:ixnr the I.Lui“ with effission of srus in
of the ceroheml oo

thi epinal casal were found.
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found from time i
ﬁ]?lg:sa. Th::lhmh

e o
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Oa;nnh[s wns mrwu':"i E:Te eh:l‘;c ! i dnmw:]- e
- v sed, utan injecti Pl
) rort;.:‘ﬂ;w were given.  On the !ﬂbil:ﬂ:;almmm i
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e rﬁrt :mpenlune in the above case is of “i:!gofher g
vrhape, not 80 mukch &0 a i tho case had been s cony Ty
ilm heart and «mdamt}:d i rﬁum“g il qmﬂﬁkﬂf
y M 1
un:ﬂmp} ordinary cases of harea hlue“ 'Ioldme g iy
I; :’;‘W e atled to meet with any posi.
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! o alshe fsoc Lectures on Clinical ;I g
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uring did nol range ahove 1018 or 20% but lithates were wery
abundant.

o doubt under the light of former physiological knowlege it was
naturally expected that an increased exeretion of urea would take place
2e an inevitable result of tissue metamorphosia in chorea,  Present
teaching, however, shows us that we ought neither to have found nor

l%;r such inceease of urea in chorea,  On this matter see the
cRd. Med. Journal,! Feb, 1306, wherein Dr. K. Anderson describes
the duily amount of urea in the second week of typhus, as being
i decidedly below the tandard of health, motwithstanding that the

ients were in a state of high fever with the temperture andl paulse
mueh above the normalstate””  See also the experiments of Tisehoff,
andd Voit, and Fick, and Wislicenus of Furich, corraborated by Pro-
fessor Frankland, from whieh it appears that mmseular ]ufwc! 1
derived from the oxidation of hydro-casbonaceous matesial mainly,
m not entirely. Frankland thinks the mechanieal foree of the
is durimffmm the oxidation of matters contained in the
Ilood, and ot from that of the muscles themselves, D Parkes
{see ¢ Proc. Royal Soc.,” Jan., 1587}, from experiments, came Lo il
conclusion that, unless nitrogen be found to disappear through the
ki, it must be supposol that museular foree i derived from the
carbo-hydrates, the amount of nitrogen excreted during active
pxercise being lower than that excreted during a period of rest,
though in the pcr'lwl of rest follawing work, it 1= slightly inereased.
Pettenkofer and Voit notieed recently that muscular work seems 1o
Bave no influenee on the amount of ura exerebed.

1 will now add the details of  case which was not under my eare,
but of which 1 have been favoured with the following notice.
fhave alladed to it at foot-note to page 20.

1t was that of a boy who lived in Derlyshire,  He had had
some kind of ® fover” and was inefficiently nursed, and, subse-
quently, became severcly affected by chorea ; during sleep he was

eeily quict, but on waking would at onee commenee singing
and shouting wociferously, and jumping and working about” as
friends described it until he was quite exhansted.  He would jomp
v]u'Lc:nll:,', and seream Joudly, aml by jerking motions eject the
#pittle to an enormons distance, For some time ho was unable to
swallow any substance, and at last became in consequence * so frantic
for food* that he sunllowed everything whole directly he put i into
his moath. Tn ihis condition le comtinued fior several weeks, and was
treated by T. Fentem, Esg., of Eyum, whe, in sddition to ather treal-
yment, applied a blister at the back of theneck, At lust, it was dotcr-
mined to take him to the Sheffielidl Infirmary. To the hu;\i’: l‘"l-ll:'-ﬂ't

Feclin cure ot the Infirmary), 2 carriage was progured for oo,
E? he wfswwayul Uhither & distance of several miles. He jumped




about and was u i somo

it nmanageable in the vehicle for i
pr m:thhllnﬁmur with him it wt:am chetianry
I. 'Lhﬂhf' ept him in the Inﬂ.m:f;':‘::
el aill:;lha food, &e., and he left
el n e hns married, and
This case somewhat s b;lwl’mi?u?:?n e
W i % ;
e e g s 117 % amloguus o cag

to cho
1 1 have = Lz
(el wlen rfiering o this fck e . Fenson g
kh::h centres existing in Sipainal
H—, who was i matimes Flace. 1 )
D, Pagge's care, noe M‘"" ik 5t. Georga's Hosgite] v
o s atpack 1 o e st ntirely aﬁ"'& P the Sabjecs ot
n case, * Bredtish Mo I gll'm i comse;
e o o L “Cius s T of el ey A 2 T,
Intely Sty ught i s honpial. Dr. Pnder, of feapiy
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on'tha groun Bany ot by the < fright ™ praduced. Uy the siche o 1
- Dary, neraly ¥ may remsemiber thy bif tho sight of n loech
o et ol o S L% £ thermometa umdes i ogn ¥
related by D, Inwas, of L b of » fatal cuse af chorea. 1o o ELn
R LA B ity

neats may be, howover,
";" very vinlent, bat not tremblin

oF chorea masgna, two cases arn
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In bringing to a close these observations upon chorea, T will (in
reference to the questions connected with the history of the fntal ©
cases which [ have already given) add the notes of yet other
fatal cases,! two of which Bave not been yet placed an record.
Of these, that already published by Dr. Day, in his ¢ Clinical
Histories with Comn?unls' (sew p. 101), is =0 interesting that T
may be pardoned giving briel abstract of it. The casc was
that of a boy, agel nine years, who had had acute rhenmatic
fever two years previously (7 with any heart mischied), and who
experienced & second attack. Four days after the commencencnt
of the second attack chorea set in. Pericarditis came on, and e
died eventually completely exhausted, retaining conscionsaess o
fhie Tnst. It wos remarkable that the choreie spasms wers mot
arrested (only lessened) during sleep; and also that the scid per-

irations were confined to different parts of the body at time, some-
thmes fo one side only, or to a particular limb.  After death, in addi-
tion to old-standing valvalar ronghuesses, the fleshy eolonms and
tendinous chords of the heart were covered with * dysmph-fike
erudetions?  The brain was healthy, but the vessels of the spinal
membranes were very distended with blood, and in =oume cases
had given way. The spinal nerves over a large extont of the chord,
where emerging from the intervertchral notches, seemed pinched,
their membranous covering being ot least four tines thick as
it normally should be, so that it appearcd to form o complete stric
ture, whilst both before and behind this constriction there was ample
evidenes of inflammatery action,” Morvover, large discoloured spots
were found under the skin of the body in many parts. Dir. Dy alludes
to Dr. Stiehel's opinions (see * Waehenschriit f. d. Gesamm, Heilk,’
1857, No. L.; u]an,‘Brjl.anqu‘u‘r_![td.-(:hir.Hv\ ot 1557, p.504),
that chorea was entirely sccasioned by spinal-nerve-irritation, the result
of turgescencs of the membrancs of the spinal cord or medulka obion-

1860, p. 30 1a n girl aged 12, apparently comnected
ysterical eonvulsions; and another,
rhiich,’ vol. exix, p. 294), inu

] gt
ik viglent ehorele anil jactitations of the sides, asd spent several
wights in sereaming, praying. and swearing. She cessidered me an

imperscnation of Satam, and em one cocasion bit me severely. Iu fwet, she resem-

FAch pome of the worak cases of Sevivalist ipstesical wasis, with the dement of

chotes In l.l‘ﬂl'lh’-lb!b(nmnmmﬁLm.l:-ﬂl'ﬁrcllurtﬁ.#l’_l:h’!l'l}

Jofy ber, but, ngainst my orders, the eurile was allowed o see her during ber

and & vecurrence of all her symproms. choreie and sibes, was
irely after a compléte bom from the rellgions
afterwaris of fever, having been conv
phion for .gight boars before death, and o besion of
‘braln was detected.”




rata, and t::imblysmf other eauses as  injuries o the spine and
of course: produce the above-n e ol g
howerer, unlike Dr. Stiohe, denio thay ai e g iaton. H,
?:nlﬁ:n?mn;‘dumw and unalterable cause, and afl nru:.‘r; -
e d.irl rﬂn:m“:' yielding forms of the affection, there i that
K sturbance,” while in the * graver sttacks thore i g
E\ulg_cm a local lesion of o severe chamcter” Dy, Dy i
m|tLj :Imimlldu_:ruu_a the movements were. rather li owl:mw
o fanmm“ Istmth a ulmrlend’  CONTROLLARILITY,” whi?;'!\
e Spaeh all control is evidently gone, and the spasm o
i mﬁ?&'mh nlmost of the nature of tetanus,” e
ke ool ke e S of . birgt ] ihﬂgwmh e
nmmr:i{au !:hlmminhlo that, as the upl':lnl mmnm mdl-‘:‘;"rf of its
b lw: n a bowy canal, there may be r]nzingiweiupmeﬁn” s
i due relation between the bones and the enclosed w‘mc
o Ih:nsialcm,luy: cavity nat cormesponding to th inmﬁiﬁn .
ing dﬁucl.”e“f nmn}':.:l; say thmntmffr.';?' e ]nfn :r-::::,
1 ) such an anatomical e
s hmlu:lalmt-lllmh the changing and tmwitw::msiuld
and the. mpi :rntralnlul; or removal of the ol s
e * iu?nmn s that of the nearly cne hundred cnses nlyemfl
pig el ofﬂ:; m not one was there wanting the evidence a;
e urqunaf nerves, few of the patients not having §
Emllam me olnc the vertchme during the course of Ihe.“dT:?g 5
; mysel E frequently noticed that ain was pmdu;iﬂ?r
Wchnmlm mcaw:sb gh%mre of certain parts of the spine; b 4“£
irritaiinnﬁ': o siich pain need not of necessity |mlic'ala" i
e A e, s bt
_ n e veriehre, i
;}th this symptom a case related by Dr. hl::sh:ﬂ and q]:nmiwtﬂm
dlw[‘hnmﬁpfn (op. m:l.) is inferesting, in which symptoms pesem in'l
Sha Wr:hi r?dumd by lig]rtm'ng,w these 5 H‘:ptomE
I:‘D{a Day, in Eiiud:iugtut P{iiwohu::dm "cl"l]-'ﬂt"tll'all e
: un, i i i
I;- mmﬂl& Mummneso comment on the eorln::h'n: ;IE::LLNPI:;
by s ors hetween  nerve losions” and certain mp&iomn 1d
Sk pcaramr = Thndr the skin. T will here refer to the mcnl?an
pe by U, r:mql:‘m (loc. eit.) of entaneons diseases, such
resulting from the nﬁmui I.he mWiI’il = ill'ﬂllﬂb]n;
rvous system
:?enmh:i olt—i.:mu-n of a remarkable kind, in Irl'uch ﬂiiiwl;[de i
% nmgl; cuwl:]rug]ﬂion]u;m&c ll::l;nunr the elbows, on éﬁ
; b three. daya, afierw.
again on the anns, when the eruption i:uurftul.nmf E:d fhla{‘{!
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]]rigg:t moticed the coincidence of roseoln with chorea (loc. eil.
. 430}

i Pr. hias Dh“t:i:?lj lately sent mee the notes of the following
sz which proved fatal,

“ A young woman, in the third month of pregnaney, was admitted
intothe (Stafford) infirmary, suffering fromoecas onal atiacks of chorea.
The ill\'ulﬁﬂlarﬂ movement of the voluntary muscles were strange
and grrotesque, but at firat mot violent 3 they seon, however, hecame
s0, ail =0 uncontrollable, that she wns placed in a ward by herself,
all the furiture being removed and the floor being coverad with
hedding to prevent her injuring hersell. No treatment seemed to
benelit her, and I was requested to see her a fow days before she
diel. T supgested that the uterus should be emptied; this was not
assented to, T had ice bags 8 ]_Hi.ﬂl to the spine (there was con-
siderahle spinal tlmdnl‘llt#‘jﬂml;us did not make matbers any better.
1 then sueceeded in Im'n%-ing her under the influence of chloraform,
and she got some rest and disturbed sloep ; upon waking, the move-
mentts commenced as violently as before.  She obt aimed rest and sleep
every now and then from the chlaroform, but ot last died thoroughly
exhausted, retaining her consciousness to the last.  Post-mortem

exnmination disclosed everything natoral except the membganes of
the spinal card, which showed evidence of intense inflammation.”

"The third and last additional fatal cose of which I spoke was as
follows, It quite recently cocurred ot the Somersetshire Asylum,
and for its particulars 1 bave to thank my friend Dr. Boyd.

{0, G—, wt. 23, married, was six months pregnant with her second
child. She was the subject of mast severe spasmodic action of the
limbs and neck ; the checks wers reddencd from friction cansed by
jerking of the face aginst the bedding. She was able to ans

nestions buk with great efforts, The tongue was moist and
The pulse could mot properly be connted owing fo the je
her anns.  Bowels confined ; the swallowing of food was difficalt.
She was labouring also under severe bronchitis and her bresthing
was difficult. The cedemn bad existed three weeks wlen prematiure
lahour occirred, the fetus having appareutly been dead two or three
days; on the following moming she died.  She had sleep from an
apante lhclliﬁhl. befors her death, but for several nights previously
fiad had no sleep.
Afier death tru\. brain, which weighed forty-four eunces, was frund
hut natural in structure. The spinal cord was soft and
sulpy throughout its entire length,  Ttwas examined for me by Mr,
hart Clarke, who has sent me the following notes of the speci-
men: “The spinal cord was slit throagh Jongitudinally ; only the
lower part of the Tumbar crlargement rcmnhm‘s? entine, and ihis was
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TO F. FITZGERALD, E8Q.,

SECRETANY OF THE Arnicay-Am Socirry,

My Dian Siw,—Whilst economista and politicians, statcsmon
and philanthropists, are endeavouring to point oot the Christinn
wants and political requircments of the natives of British Wosh
Afrien, it will not bs surprizing to you shoubd I now forward what,
in the opinion of an Afriean, sre tho chief politieal wants of this
Conat, in conformity with the wish expresed by you in your lettor
to me, dated the 23rd July, 1864,

For the last gix years T have mado it ono of my duties to study
how the interest of the colonies, together with their
advancoment, might be best promoted with s litile o
possibile to the Home Govermment i
opportunity of forwarding my conclusions in the fi

as to whether what [ have stated about the |
requirements of British Westorn Affrica does 1
might be conceded with advantage to the

peoples. T cannot’ help feeling o cortain o

asking you to bring the contents of these pages |

when 1 find that [ am addvessing thoso to wl

ricnes in political matters I have been aceustomi ke up s bat
I feel re-amured by the consideration that, as the meost o
plished audience is ever the most indulgent, they would detec

give the full value to every important suggestion which they may
obecrve in the Address.

Lord Alfred Chuorehill, in a letber to the editor of the A fnean
Wimes, published in the August number, has advised the people of
Africa to consider themselves as having the right, in comman with
other British sabjects, to petition either dircctly to the Hoase of
Comimons, or by memorial to Her Majesty, whose ears will never
be closed to their just and reasonable prayer, whether the colonr
of their skin be what it moy. The African-Aid Bociety and their
Jjournal have given the poople of Adrica great political liberty; thoy
bave made them to feel the power and mpacity of action and for.
bearance, the non-exiBtence of any obstacle that their will cannot
overeone when they have the desire o act, as well s the entire
absencs of any superior power that would compel them silently to













Tord Alfred Churchill,* and many others, as to mn down the
capasity of the African race, and liken them to the aathropoid ages,
otight to know that the African, in common with the most en.
lightened people, may b animated with feslings of philssophical
specalations ; and this is proved in the existence of a writton
langrage amongst them, desi entively by themeslves,  The
arigin of this ide, if their mythological is relinble, was from
the wonder excited by some messongors of the Quinh tribe, carey-
ing n lettor from an eduented person of a more civilised nation to
an individual at o distance, the veading of which eonveyed to him
the informstion of what had taken place in their own town,
Possessing clearly w philosophical turn of mind, they becams
curions to discover the contrivancs which so struck their obsorvs.
tion, and from Ehat time to put in writing on leaves and
barks of trees the language of their country,
Unider the abave considerations it is necessary that wo should
Er:vmian that the framers of the onlinanse regulating the form of
ernment should not expect to mect perfection in the working
of their plans ; since it is o well-known fict that no Government can
b copisl from a plan.  Ouar {alature, therefore, must recsive
with enution the report of the spased, who will horald any
aseming failana in their and should reply to them in the

sl
words of Lord Holland : 4 Attempts o form o perfect constitu-
tion have uniformiy failed, and those institations have thriven best
which have l}:mgom of the neseasity of the somsion.  Canstita-

tions are, in fmct, productiong that can neither be created nor trans-
phanted ; they are the growth of time, not the invention of ingenuity ;
and to frame o complote systom of govornmant depending on habits
of refersnce anl experience, s an attenpt as absurd os to baild &
troe ar manufsebure an opinion.

" The chisf objection ko 1 constitution complete in all its parts is,
that in the conrss of the lust twenty years the experiment has been
triod ander varbous circumstances, and anong different , and
that in ne one iustance can it be said to maumwdrpr
stitution sa dravwn rise expectations which are not esily realised,
and the disappointment produces cithor indifference to wll law, or,
on the contrary, a fresh endeavour, by the exaggeration of every
prineiple of liberty and the subvorsion of every prastical provision
an the Comstitation, to attain an ideal perfoction, of which, perhape,
no b sosiety bs capable.  Securitios are devised againat dangers
which never exist, and ineonveniences are sson folt which wers
not foreseen, and which no means are left for providing ngninst.
These difficulties must be submittod to, or, if removed, 5m altera-
tiom shakes the eonfidence of tho public in tho stabilities of kaw, the
fundamental nature of which has beon represented to them s their
only soourity."t

't cannok be denied by even the most casual observer, that the
British portion of Wiestern Africa has made a very raphi steide in

® Spocchin tha Houss of Commons, Tussday; Fobrasey 21, 1865,
+ “Skatah of a Constivasion for the Kinglom of Naglc” 1815,
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mprovement sines Sierre Loone has beon formel.  Faner a lob of
slaves—unlettored, rode, naked, posscsing no knowledge of the
usoful arts—to be thrown into a wild country, to cut down the
woods and buaild towns ; funcy these ragged, ‘wild nagives under
British, and, eonsequently, civilised influences, aftor a lapse of a
few to bocoma large bundownen—to posscss largo mercantile
etablishments and money—to claim & voice in the legisltive
guvernment, and to give their offspring projer English and foreign
education ; anddare you tell me that the Africn L't:llﬂr‘bﬂL‘Mt'iﬂ.'llﬁ‘ﬂ
of fmprovemont of the highest order, that he dos not posss
in himself a principle of progression and u dosine of perfiction far
surpasing many oxisting nations—sinee it cannot. be shown in the
world's history any nation with so limited advantage that las shown
suih results within fifty years. But we find that Capiain Burton®
and many otherst have unbloshingly sdvasced the theoreliowmn
abewrdum, the jejune and barren generalisation or agophthegm,
that British civilisation snd Christian influe have demoralised
the natlve Afdoan-—that, in fact, these institutions were the
chimers of a mistaken philanthropy ; whilst the very advanee of
the African is n positive proof that they make it their principle
that their great and leading objoct shonld be to ¢ illustrate the pro-
viskon made by nutare in the principle of the human mind and in

circumatanss of man's external situation, for a gradual and pro-
gresve augmentation in the means of national wealih ; to demon-
atrate that the most effectanl plan for advancing a people to preat-
niess s fo maintain that erder ntlrluingy which naturo has pointed ont,”
by encouraging the development of the useful arts, of agricultues,
of oducution in the wmuses, which will be produced by the governed
having a voice in the governing body, and which will lay in the
minds of the rizing genemtion n solid foundation of the fundamental
principles of politisal povernment. .

I claim the existence of the atiribate of & common humanity in
the African or negro mee:  that thore exist no radieal distinctions
botwoen him and his move civilised sonfiées @ that the amonnt of
moral and intellectual endowments exhibited by him, as originally
confierred by nature, is the same, or nearly o, 28 that found amongst
thin European nations ; and it is an incontrovertible logical maxim
that the difference arises entively from the inflaences of external
circumstances.  Troly—

Naturs wna of commanis omninm est.
This dictum has boen the themo of many writers in many ages
Bir Willinm Tomple,§ in his esay upon the “ Origin and Nature of
Government,” thos exprosses himself: © The nature of man seems
to be the sme in all times and places, but varied like their statures,
complexion, and features, by the foree and influencs of the soveral
climates whers they are born and bred, which produce in them, by

* “qWanderings in West Afrien,” p. 267

+ Lord Stanley, Spoech in the House of Commons, Tuesday, Fob, 21,
1865 Drr. Hunt ' On the Negro's Flace in Nature,” p. 57,

t Works, Wol. ii,, p. 29, ed. Svo.
















rly or yearly, for the benefit of the people. It is cortainly impos-
:i‘:l,o,;'nrm Tegal mind to clusify diseases, to trace their canses
and to point out their romedy. This teath is ackuowledged in
England, whoee none bnt medical men have the appointment,
The books in the office ns it now atamds are almost o dewl lotter o
the population, but which might hereafter be used for references,
and may sorve as o means for drwing up @ compartive slatement
of the health of the colony at variens periods. F

A medical officer of health should alse bo attached o the regis-
trar's office ; and I think ne place requires this appointment more
than Sierrn Leone, The officer thus inted should be made to
give a half:yearly report to the Town Carporution of the stalo of
the eolony; nd should recommend the best means of averting any
danger. A legal mind could not with these facts ; and now
that no plea can be mamde againsk non-cxistenco of officient
publie medical men in the colony, I think that the Executive
cannot do better than give the office to Dr. Sreith, a Sierrs Loone
bird, anda p ing general p %

V.—The Eutension of Colonial ¢ British ) Protection. to the Mer-
chants i the Rivers in the Neighbourhood of Sierra Leone, and
comsequently the Extension of the Custom-Olffice fo those Places,

Tt muast bo very provoking to think that nearly within gunshot
of the barsacks at Freetown, British merchants eould receive no
protection from the Government; that they eould be tried and
togged by the patives, and their p;wlsmnﬁm.ttnd, withont reeeiv-
ing nny redress from the local anthority, as is exemplifiad in the
Iate outhreak in Mellicourie River. Proper steps should now by
taken to prevent such disturl andl the Teants, 1 think,
wre perfeetly ready to pay into the colonial coffer duties om goods
Tanded in thoso rivers, should they bo guamnteed protection.

Most of the chicfk of those places have broken faith with the
Government, have maltrested British merchants, have been con-
quered Ly our arms in differont engngements, and have asked
protection from us, Wil it not be right that we should give them
that which will be & boox to the colony? T think it is time that
thess trading ports should e made an integral part of Sicrra
Leang, since the merchonts do more extensive business there than
in the colonies. a

Gallinas, the Searcies, and Mellncourie, shonld bo anited to the
colony, whoae torritorinl bousdary will then be considered rly
remodelled, and the administrtion of the Government will be more
efficient and economical; the colony ean guarantes the merchants
there sufficlent protection if a plan like the following be wlopted :—

Lot a Militia fores of 100 men be enrclled and puid by the colo-
nial Government at the mte of 11 108 per menth, which should
include mtions, &e.; ot the men be furnished with bed, Bankeds,
and rug; let them bo properly officered, and distributed at the rato
of thirty to ench station; et the oficer who will be the com-
mandant be properly paid, and be made also the Custom-house

officer in these rivors, with steict onders nod to interfire in the

native gquarrels, but to protect British property. Each vossol as

ik proceeds up the viver should hand over its manifist to the safe

care and keoping of the commandant—should give hi

immlm‘-]p of tho goods in the vessol, with their true

written declamtion attesting their truth, and s bond si

shonld it prove false, they wers to be liablo to a heavy S

should be required to pay an ad valoren duty of thees per cont. on
| gocels exeept tobacco and mm; it should be made optional to

. those who are well known in the colony to pay to the commandant

in cash the amount of the duty, or give an order to their principal
at Freotown,

That all vesls coming within the territorial boundary to trade
should b made to pay the ad valoren duoty, the commandant might
be provided with a boat, &c., and such other arrangements should
be made as the Executive thinks necssary,

Giranting that the Governor-General hasat his disposal an inter-
eolonial steamer, acconding to the Resolution of the House of Com-
mans Committes on Western Africs, the steamer should be sent
monthly to these stations for the conveyance of lettors amd ardors,
and for the collection of the revenue from customs, The very Fact
of this monthly visitation will have s moral cheek over any out-

ke amongst the natives.

What will b the veult of thest measares1—

L. That the revenue of the colony will bo incrensed from 40,000/,
to st least 0,0008 yearly.

2. That the British merchants will heve proper protection.

& That the inflaencs of the colony will bo greatly extended.

4. That merchants who have hitherto been afraid to venture on
the river trade will now make a beginning,

5. That the resources of the country will bo better developed.

6. That the political situation of the colony will be greatly on

advanee,

VI The Abolition of the System of Sendling the Eilerated
Africans to the West Indves, andd the Re-introduction of the 4 ppren-
ticeship System.

Aceonling to the present systera of the Mixed Commission
Department the reeroits, as soon as they ave Janded from the sbave-
ebips, are sent to the Government yard at Kissy, where they are
kept for two, three, or even four years, until they have escaped
three chances of being: sent to the West Indics, In thé Govern-
ment yurd they are kept in todal ignovance and idlences, slthough
they ave fed and clothed:.  They are not pormitted to g to any
school, mor are they taught any nscfol mechanical works in the
establishment; the eonsequence is, that when they leave, they are
seldom of any use to themselves or any one else,  This systom ve-
quires  radical change, and the colony requires their recruits more
within the colony than ot of it.

There should be formed an indnstrial estaldishment at ihe monn-
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tain villago of Gloster, ander the i of the Churel Mis-
sionary Socicty, paid from the Irnperial chest, whers paid carpenters,
shoemakers, asons, backsmiths, wheelwrights, de., are to be con-
tinunlly kepe st work, The suporintendent should be o practical
Ghormnn mechanie, a type of those of the Basle Missionaries at
Acera. The recruits shonld first be sant to the Normnl School at
Kissy, where, after learning to read and write for one year and
n-half, they sheukd be sont to the Indostrial Schoal at Gloster to be
put to a trade, and be kept there for four or five years, and so
thesa usefl arts might thiss bo tanght with great sdvantage to the

ealony. 2

The establishment might o mnde partially sefzupporting by
each department of trade being made to receive works from without
through the soperintendent; the tailors should be made to sew
the ganl clothes; the carpenters ean bo put to Government builiing
and repairs, ko, The fomale reeruits be placed av Charlotte

, and after o year and a-half of training in needlowork, read-
ing, and writing, be distributed amongst different familics,

VIL—Ths Formation of @ Dry Dock in Frectown.

The material for forming a dry dock is abundant in Freetown,
andd a8 thore are no docks in the whale of Western Afria, T think
that if a proper one is formed it will be well patvonised, and brieg a
good revonue to the Government, This will of course require a
good oatlay, which will be returned to the local Government in
kind in the course of & fow years.

Krew Day would be the mest fitting place that could be selected,
and o yearly grant of 3,000, or more will scon crect an extensive
docle, which will be sorviccable to men-of war and merehnnt vesols,
and which will incresse the knowledge of shipbuilding in the
eolany.

VIIL—The Buildivg of a Seafront Promenads,

Thure is no town on the Coast in which the ss-frontage gives s
dull and unhsppy an :fpmmnm as Froetown, especially during the
rainy season. e find hers a tamble-down building, there o half-
finished store; here hroken rocks and npheavals of the earth, there
an invoad of the sea into the town, We find mi:ung' in o

wlar form, but thin l-mell, We propose that an agree-
m walk be Iumm tzupiwfmm.ngc‘ wpl;..‘i:h might be made
wither a p,-‘uh; or pulbdic thoroughfare, and that seus be properly
m-mgggj it if iwir-lm, that each &m'ﬂy pay to the Gou_m'm_snt
the sum of one or two guineas asyear for the privilege of using it.

IX.—d System of General Supply of Water fo Freetorn should
b A dapted.

This must either be dime by Government, or by o private com-
pany, but us the former is betber able to do ity we bope that it will
nit e Before it will moke o beginning.  In dealing with the
subject of the water supply in the Chamber of Commerce, Mr.

Walker remarked that it will not enly bo ornnmental, but extromaly
usefil in a sanitary point of view ; iv will supply the wanis of the
thonsnnds who weekly attend the market, and will more effectually
lear the ensspools of their filth and dirt, and conscquently improve
the genernl health of the eolouy. Tt is & project that will Lo most
eazily nocomplished, a8 Freetown is a gradual slope from the hills,
anal several beantiful streams run down theough the town from
the mountaing,  With very small outlay, reservoirs, with pips,
could be ensily laid down, and the water conducted into the
difforent parts wheve it will be required.

X.—dn ad valorems Duty of 4} per cent., or 1034, in tha
Poundy ta bo charged for Merchandise, with the Eocoption of Spivits
asad Tobwora,

It bas been recommended to the Executive nuthority by the
Chamber of Commeres,* that s uniform o valoren duty of 21 par
cent. should be charged on all goods, exeept spirits and tobacon,

ig, I think, i too small, and would tend to reduce the revenue &
great deal, whilst it is the interest of the eolony to have it in-
ereased. A uniform duty will, no doubt, tend to facilitate the
business of the Customs and merchonis i amd will sbso procure
saving to the Customs department, and, therofore, wo recommend
for adoption the payment of an ad valorer. duty of 4} per eemt., or
10§, in the poand. i

X1 —Proper Measures for the Encouragement of Agricullure
and Good Huilding, as Becommended by the Chamber of Commares,
showled b A dopted.

BAL—The Ruiving of a sufficiant dmmmt of Money” for vapidly
Carrying out thove Smprovements which are Essential to the Health
and fundisteial Deoelopment of the Colony.

Lt will be obscrved, from the reading of the abave pages, that
the colony will roquire  large amount of money st once to carry
out these wseful improvements, over and abave the presont revenne,
A s b boon suggested by many, but the colony will ba obliged
bo pay o large intorest until the eapital is puid; and this will neces:
sitato an inevewso in the taxes.  In my opindon this can at present
be dispensed with if the amount required be not far over 40,000,
and let the eolony be her own delstor.,

Let. m coloninl paper currency to that ameonnt be issued, and
made equal in valoe o the speeiv in eireulation, and redecmable in
ton or mave years ; let the Legislature be stringent in preventing
any depreciation of its valne; lot the lnege mercantile establish-
ments take it up and have it civeulated, and lot the Government
redecm every year from two to four thousand pounds; and in n
few yenrs those large improvements indicatod will be made, which,
in the course of a short time, will pay their own expenses without
any outlay from the colonial chest. A similur plan wos, ‘some

* UChamber of Commerce Report, Janasry, 1565,







Two Sergeants at 21 10s. The sum thus made up, yearly :—
pw(mnullll; e ¥m?umrud mith

Four C rks nt rown, 5
m:l?m LHE pﬂ' B0 | David Bnmn,Pgl':lq.
Bixty Privates at 11 10s, T. F. Quin, Esy. .
permenth . . . . LOBO | M. Morrell . . .
O::Chit, B, o«

£1,230 | W. F. Goddard, Faq.

One Captain, at per year 350 | O, Vermie and Co.
Two Subalterns at 2500 J. Melbury, Esq, .
ench . . . . . . B00|J Dodgin, Esy.. .

Total . . . £2070 Total

Thus, 2,230 wgeinst 2,070 of expenditore.

OF the sixty wen, thirty can be stationed at M*Carthy's Taland ;
twenty at Alberdn, and ten at Bathurst; which would secura
the interest of the mercliantz aleng the whoele trading eourse of
the river.  The noncommisioned officers shonld be those wh
were penstoned from the West Indin Regiment, a goodly number
of which are to be fonnd at Bathurst

The eaptain commanding should have the sole charge of the
norihern distriet, subject only to the oeders of the mercantile
Council at Bathurst. He should hold the post of eivil ocom-
mandunt, and should veccive the pay of 20L, instead of the
present 1306 Oune of the subaltermns to be at Albenda, and the
other at Bathurst. . By these means the merchants will have their
intereat woll seoured in the rivers, and if their officers keop from
interfering in the natives' quartels their trade will be greatly
increased.

IV —The Postal Repulations of the Hivers should be Reos”
ganised.

Unguestionaliy the postal armngement along the River Gambia
in the most irnegnlar aleng the whole Western Coast of Africa, and
although there is a steamboat lying at Bathurst harbonr, sxpressly
for the use of the river, the delivery of lotters is in the most
precarious amd taxed state,

There is by fir o greater degree of regularity in the postal
arvangements botwesn the newly-acguired  territory of Sherbre
thin has ever been abssrved in he stations on the Kiver Gambin,
One who resides there is required to bave a fricnd nt Bathurst to
rective his letters and pmpers bofore he can expect to recoive them,
or they moy remsin ut the post-office for soveral menths until
claimed.  On the Gold Cosst, twice a-woek, letters loave the post-
office mt headquarters for the difforent out-stations, and  the
Government s well supplicd with the conditions of ita outposis.
This postal arrangement, or what might progerdy be callid disar-
rangement, is o great dmwhack to the improvement in the eolony,

the: soomor 1t is remedied the better will it be to all concerned.
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V.—The Appointment of Tioo Reprosentatives to the Legislati
Assembdy af .S?w?m Ligone. T

The requiremonts of the

GOLD COAST,

The Government of the Gold Coast hns always boon remried
a3 the most difficult and intricate of all the Governmants o the
Canst'; but if it be closely and quistly investigated, it will bo found
that moat of the ado which has from time to time been the cause
of tltlr;c‘n;isundnmmndingu botween the natives and the Govern.
ment had been ocensioned the Executiv i ’ v
the charter of the aela'lcuu-u!l.’r bo T g

The British Gold Const is merely n jrotoctorate, the natives
Baving eheir own kings, using their own laws, and performing their
time-hononred oustoms ; beyond the Fort gate we have not a foot
of ground in the country. After the tarbalent i
to FES0 and the peace procluimed betwesn Ashantes a
through British influence, the inhabitants snbmittod th o
the Bratish Government, not as subjects, but us independent. nations,
In nllinneo with, and protected by, the Tnited Kingdom of
Eritain and Ircland, without any stated laws respeotis
Governmant ; anid the ehiefs huve always looked upn st Tz
a5 o kind of feudal superior, agninst whose enemies they wars
'laluum'l to fight when called upon, and who was in turn bound to
nid thom in ease of trowble from within or without. The treaty
betwoon the British Government and the native chiefs distinetly
stipulates that ile natives ore to be gpoverned by thelr ow
exeopt in S cases plainly specified.  But we
Governor rules secording Lo his own ides #t the time being, and
mueh of the dificulty bns arisen from excossive interference with
ﬂ:]e powers nl’_;hs mu::. h:gx ad chiefi. T shall, T v, dletail
what conrse, if pursued, will make it the most siciple o 1
ety Cm.t P b t siknple Government

L—That the Governortlensral of the West (onsi Afriea
should Negotinte with the Dutsh Goverror for the }‘er&?::e ;rr,l.‘
Territory on the Gold Coaat,

I& bz always beon remarked, with great truth and justico, that
of all the Governments on the Coost of Afries, none i,fmu.u
imimical to the moral and.intellectual improvement of thefr su hjecta
than the Dutch Government ; and whilst valid improve
be traced in the English and Iute Danish posesions, the 1
subjects nre in total ignomncs, and are loft entinely to follow their
own superstitions idess.  No missionary is permitted tolive amongst
them, nor are there any schools wortls noticing for the benefit of
th rising generation.

Through their rule (misrule, T sheuld say) they have provented







tory to the 1 authority. That in any ese of complaint he
qhguhl rqm!?bo same to the Governor, who should pve i his
carly ablention.

8. That the king's porson should be regurded as sacredd, and that
L should on no asccount b arated by any warrant, either from s
commandant or from the Supremne Court, except he rebels aginst
existing anthority.

10. That immediate obedience shoulil be required of every king
to the Governor's summons, or that of the kingin-chief, in
defanlt of which & heavy fine to be inflicted.

11. That the inliabitants should kave a right of appeal from the
king’s conrt to the Commandant or Stipendary Mugistmte Court,
but no judgment of the king's court to be set aside unless the casc
is thoroughly sifted, and a report filed in the king's court.

In such @ caso the appellant should bo required to deposit a
certain smonnt for costs, unless b pleads @ fori pawperes.

12, That the kings should forwand to the Governor the nnmes
of their magistmtes or other officors of their conrt, as well ns what-
ever changes they might from time to time, a8 sireumstances may
necessitate, make,

This refers espocinlly to the seaport towns, Cape Const, Dix
Cove, Annmnboe, “'Pngehh. and Aecra. =

13, That in those places above-named the king sheuld not sit
ms magistrte, but that his court should be formed of edacated
men ; nod that in any difficult cases reference should b made to
lim in person.

14. That proper means should be ad to keep intact a
friendly relationship with their powerful cnemy, the King of
Ashanieo.

IV.—That there shounld be Placed o Resident Consul from th
Gold Coast Fovernnent o Coomanrie,

The frequent disputes which have arison between the Ashanton
potentate and the Governor of Cape Coast have pointed out that
the best means For kecping the two powers in peace and amity is
to have & consular agent at Coomassie, and none bui a native
of good education whe could speak the language fluently should ba
appeinted.  Hitherto the policy of the Governors with the king is
generally carried by the formor sending a lotter by an interpreter,
who wlerstands very little English, and in many cses could
scarcely uluh'mlllld':?:e langunge made wse of in the letter: he
therefore interprets it aeconding to his own ides of the sentence,
and in a great many cnses pats an entively wrong meaning to it

These mistakes of intorproters are of everyday ocourrence in the
eourt, and great palavers on the Coast when the interpretors are
unletteral, and ave genorally correcied by the eduented notives.
The consul shoull be allowed o clerk ; should be paid from two
hundred and fifty to three hundred syear; should have four
months’ leave of absonco at the ewd of every two years, with his
expenses paid to the Coast.  He should be paid out of the revenue

a3

of tha colony, and bis actions be under the immediate control of
the Governor,

V. —That the King of Coomassic be induced to Send o Reatdent
Ambassador to Cape Const.

His chief business will be o seek after the intervst of the
Ashantes traders on the Coast ; to attend immediately to any com-
r:inl they mny bring to him from being maltreated by any of the

ings or their subjects.  The result of these two acts will be that
trade will be greatly inereased ; that there will be greater faith wwl
cordinlity between the two Governments, snd that the social and
political wdvancement of the colony will be greatly enhanced.

The Governors should always besr in mind this Latin maxio :
U Tpmsante causd, cmsat effoctns” or, * Bubluta causé, tollitur
effctus.” [ Withdraw the cause and the offeet is destroyed.)

VI—That an Tmproversent showld be Made in the Educntional
Departaent of the Govérnment,

At present the Colonial Government enly supports a small school
ab Cupo Coast, whero the boys learn scavcely anything more than to
read and write.  Tn former years they gave the chiliren very good
education, having efficient masters; but those now-adays do not
even know the rudiments of grammar ; the pay is so trifling that
the educated would not think of offoring themselves for the post,
Tho Wesleyans have schools in the difforent towns, but they are
always known to be deficient in giving instraction in the higher
brnches of education.

The Basle missionnries ot Acera have done much, as they eom-
bine industeial punits with good, sound edscation.

The local Government should form sehools in the diferent ont-
posts, with properly-paid edocated teachors from Sierma Leone or
olsowheve, and a grammar-school at Capo Coast.  The neoessity
for these improvements is very evident.

VIL—T%at thera shonld bs Formad an Industrinl Sehool af Cape
ot

The Gold Coast is groatly wnmtiuﬁ in good mechanics, There

are-no EArponters oF masons to be founid 3 Ior are there any
shoomakers, prainers, painters, tailors, joiners, coopors, or wheel-
wrights. The Basle missionaries have endeavoured to supply the
deficieney and teach some of theso brnehes, but they are wanting
infunda; and therefore it should be taken op by the Government,
and & large cstablishment formed ot Cape Coast, with one of these
Giorman mochamnics at the head.

VIIL—The Folid Const should Send yearly Siz Members to tha
Legislative Assembly af Sierra Leone,

IX.—The Remodeiling of the King's Court info the principle of o
Municipal Counel i

Through therecommendstionof SirBenjumin Pine, when Governor







offbuscs when e shovws & degroe of futelligent Envwlodfo of hia ro

mirgments; bat he must never allow Hlnhﬁninduu-ld:]irnmlﬁn
gl-iuu with arroganee, a5 that will be the best means of defeating
his object ; amd I must only reiterate the adviee of Mr. Fitggerld,
who urges upon the educsted Africims of the Coast to put their
shoubdors to the work ; “to prove by the effort they themsolves
make, that they too desire, and are striving, and will strive for the
Christian anid industrial regenration of Africa ; and to do this
with the modesty, not at all incompatible with manly self-relinncs,
and & duo senso of the innate dignity, which should characterize
men who bave beon belped ont of their degradation awd hronght
at anee inko the mnks of a Christian civilisition which has taken
cighteen conturiss o bo developed,” by doing which, there will be
cnconmged the exercise of these qualities which will gradually lead
to the attainment of the power of self-governmont, and the con-
tomplated improvement by the House of Commons Committes will
g0 on fude, cibo, of Jronumds®

* Balely, quickly, and with e

LONDOOT D W. J, JOUNS0N, PRINTER, 131, FLEET-STREET.













