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PREFACE TO THE SECOND EDITION,

TuE very favourable reception which the First Edition of this
work received from the medical press both in this country
and abroad, and the fact that it has been translated into the
Grerman, French, and Russian languages, have induced me to
make fewer changes in this, the Second Edition, than I at one

time contemplated.

But while the original plan of the work has been as far
as possible adhered to, every page has been subjected to care-
ful revision. The sections devoted to the pathology of in-
dividual lesions have been placed under the special diseases,
the functional affections have been more fully considered,
while a considerable space has been given to the important
and difficult subject of concussion of the spine, and the
method of examining  railway cases.” Many of the old illus-
trations have been redrawn, and a large number of new figures,

both woodcuts and chromo-lithographs, has been added.

29 DRUMSHEUGH (FARDENS,
Epmpurci. October 1834,



































































THE SPINAL SEGMENT. Y

Eh“ lateral column, 7e. the outermost of the anterior root
bundles,

Fia., 17.— Dranseerse Seclion iy e -‘_.ll."hu:" Cord en the Cerpical Reqromn, from o
LiE il (i II'Ii"l'rn"I.l.l.l:ll'. .'.'rr.'.-'..'l.lr.-.l'."l-r." abont T rfJ'.'.'r_re' LErs,

AC —Anterior column, L0 Lateral colummn. PE( — Pogtero-external
eolumno. PIO—Postero-internal column, AH—Anterior horn of grey matter.
PH—FPosterior horn of grey matier. AR—Anterior nerve roots emerging in
separate bundles. FR — Posterior nerve roots entering in a single bundle.
AMF—Anterior median fissure. PMEF—FPosterior median fisgure. 1'he circolar
spaces in the grey matter ave openings for blood vessels; they are abunormally

large in this apecimen.  Numerous nerve cells ara seen in the anterior cornua.

But in addifion to this, which we may term the
anatomical sub-division of the white matter, ]1,—,-[]|r||':4,-lui|-:|]
observations, and the most important researches of Flechsig!
on the development of the spinal cord, show that each of
these eolumns consists of certain sub-divisions or tracts,
all ® having a distinet physiological function, and, therefore,
of the .'_'.l'l';Ltl‘HlE ]|L|_~4_~;1'||l1: clinical I-['Il[:-H]'iil'I'll'li‘.

The J.u;-xi‘ru'.l'ri-f' colwmmn 18 divided infto two parts, Viz.,
I-__. an 'i“[{-r]!_:[l 'I['il'i"l. t]ll' Il,-.'!'=|'|'r|'--'|'_.',! |"'gn'r|'.l',-.'|'.'.l’ II[- :I_'|'I4'.:[,1:']'II.H"C:.Z‘."‘:I I]l.i.‘.
!.',laj.ﬂl‘-',"r_.l—.-;u'r.lr,u'-'r.-.. column, as Ihr Gowers Proposes Lo Term 1G,
the column of Goll. or infernal wedge .'iJ'I-""";F-"'"""I colwmn, as 1t 18

' The Leitungsbahnen im Gehirn und Ritckenmark des Menschen

* T'he exact physiological function of some of these tracts 15 st ill unknown.





















































































THE SPINAL SEGMENT. a0

in the cord is not accepted by all authorities: Mevnert for
example, deseribes a sensory decussation in the medulla: u.fhilt-
l.ftmlui.q, in his scheme of the nerve centres, makes the whole
of the sensory tract pass up the same side of the cord and
decussate in the medulla. (See his Physiologie des Menschen,
page 717.) A partial decussation is t'l-[rt‘umzlm-ul in fie, 387,

Fio, 89.— Diagrammatic repressntation of the course af the sensory and molor ferve
l”'n'.'r'!'_-'._lf.;_lil' ||.l-'.ll'|'lg ‘,\'.l..'!q'.# l'fill".l'.llrf' I!:l.l_lr.'if.ll, g

Tha thick linee=Motor filiras, II]']||,:Il|'.l';.-.r |j:|||"-5-'_51'..--||_~',r1;|'_1,' fibres. ‘The condinmans
lines=Motor (thick) and sensory (fine) fibres, supplying the left gide of the body,
The dotted lines=M otor (thick) and sensory (fine) fibres, supplying the right side
of the body. B=Leift side of brain. j*=Hight side of brain. 1, 2, 3=0Motor
centrea for vight arm. trunk, and leg muscles regpectively, in the feft cerabral
cortex, 1° 2' 8'=DMotor contres for leff arm, trunlk, and leg muscles respectivaly,
in the right cerabral cortex. P=The pong varolii  M=The medulla oblongzatn
B=8Sensory nerves from skin, etec., of right upper extremity. S/=Sensory verves
from skin. ete., of left 1|]m]n-ruxl]'mnit_\'_‘ S5"=Sensory nerves from skin, ete., of
left side of trnnk. 8’’=Sensory nerves from skin, ete., of left lower extremity.
M=Muscles of right upper extremity. M'=Muscles of left upper extremity.
M*'=Muscles of feft side of trunk. M?/‘=Muscles of left lower extremity.
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114 THE CLINICAL EXAMINATION OF

gradually diminishes, and the normal reactions reappear.
(See figs. 85 and 86.) It is important to remember that in
cases which slowly recover, the power of producing voluntary
contractions in the paralysed muscles is regained before
artificial eontractions can be produced by applying either
the continuous or the interrupted current to the motor
nerve, in fact, in some cases it is impossible, even when the
paralysis has to a large extent disappeared, to produce any
contraction by means of electricity applied to the motor nerve
trunk. The following diagrams, taken from Erb, illustrate
the course and duration of the °reaction of degeneration’
in different cases.

Atrophy and

Degenaration Multiplication of Nuclei

af the Nerve. in the Moscular Fibres,. Hegeneration, Cirrhosis,
- - - - —
i__'—‘"' I [t —~— 3 —
1 2 3 4 B .o T £ ] 10, 11, 12 Week.

Motility,
{ Galv.
IFEI‘I'HL

Farad. Ex-

Galy, and
{cl:ah:]lu‘.

Nerve, Musele,

Fic. 85,

The renction af degeneration in a wmild peripheral lesion (rapid recovery).
—{ After f-,"r.f;,}

Motility, represented by the dotted line, ceases with the occurrence of the
lesion ; the galvanic and faradic excitability of the nerve gradually diminish, and
at the eud of two weeks disappear, the nerve trunk is now degenerated ; the
faradic excitability of the muscle gradually diminishes, and ceases at the end of
two weeks, the motor nerve-endings are now degenerated; the palvanic excit-
ability diminishes for two weeks, it then increases, and the other phenomena of
the ‘reaction of degeneration’ ars present; the star (*) marks the return of
voluntary motor power; the galvanic and faradic excitability of the paralysed
nerve, and the faradic excitability of the paralysed muscle next reappear; the
inereased galvanic excitability of the muscle gradually diminishes, and the other
phenomenn of the ‘ reaction of degeneration’ gradually disappear.

S
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|-:|1"_I-f"|"tl:l." ration At 1'|'_.] 151 T ato, .

of the Nerva, of Muscles, Cirrhosis Hegenaration
[} L1l R R}

e
— ——,

3 i : LA i 09r 0 "
11 2 1. 6. 10, 15 20, 25, 80, 35, 40, 45. 50 ik, Wealk

Motility.

{ Galr,
{Farad.

Musele,

{Galv. and NI
< Farad, Ex.
citability

Nerva,

Frg. 86.—Tfe reantion af deqeneration in a severe peripheral lesion (#lomw recovery).

— (After Erb.)

Dageneration Atrophy, Complata
of the Narve., .‘l[lll!i!|'_:-i;-||.|ir'|1'| of Nuclel, Cirrhoais. Disappearance.
e e e — = S S
1. Ll 10, 20 30, 40. 50, 60, 70 ®0D . 1000 Waak,

Motility
{Galv.

{ Farad,

Muscla,

{Galy. andg
= Farad, Ex-
oitability,

Norve,

Fra. B7.— The veaction of deqenevation in a severe perinheral lesion in which there was no

IECOTET. -;;_-I_,."hr Frhy

An vmperfect or partial form of the “veaction of degenera-
tion’ is met with in progressive muscular atrophy, glosso-labial
paralysis, and some other conditions in which the trophic
nerve influence of some of the multipolar nerve cells is in-
terfered with, and in which some only of the nerve tubes
and museular fibres are degenerated, others being healthy.

It is obvious, that on stimulating a nerve or musele, some
of the fibres of which are healthy and others degenerated, that
the electrical reactions both of health and disease will be
obtained, the net result may be somewhat complicated, and
will depend upon the relative proportion of the diseased and
healthy tissues, When, for instance, half the multipolar nerve
cells of the anterior cornu of a spinal segment are degenerated







































1 28 THE CLINICAL EXAMINATION OF

being ;1:'|'|-!||]|:|1|i|--| by a contraction of the other; aceording
to these observers it 1s ||I||_‘.' when the contraction of the
detrusor becomes :-|I|-|il'il'.‘l';|_1' ],.;'-,1,-4-|-1'||| to overcome the resist-
anece of the .-4||||i||-.'|1-|' that the expulsion of urine is effected.
The inhibitory fibres probably pass down the lateral columns
of the cord.

The parts concerned in mieturition, while at rest, are
diagrammatically represented in fic, 91,
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the diaeram in order to represent the more recent view of

Professors Mosso and Pellicani, by supposing that stimuli
conveyed along the interrupted lines are less powerful than
those carried by the continuous lines).

,-’I..r' the |"|'..-"'fl-' matanees for u rLLiton are I_,I';'.'."r..'.l',-'-'-ln'l.'."lr" an 1m-
pulse is sent from the brain to: (@) the tonic centre for the
sphincter, inhibiting its action, and causing relaxation of the
sphineter muscle; (&) the centre for the detrusor, strengthen-
ing its action which has been alveady excited by the reflex

——
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I'HIE CLINICATL EXAMINATION Ol

increased frequency of micturition and spasmodie contractions
of the detrusor muscle result. A foreign body (such as a stone)

Fia. 93, —lf'I!.'.|I_'IflII!‘!"-'I"u'I'rII'.'- L AL wletion 'j.".-"-"u e LRI af mectir fivm, .x'."r-.i.":'-",f-" e

T rod L R 3 ]
TGCESE i uriel Bhe et con lie in ot d el L -'u.l':.-:,-."n.l'-_,- --:l.'--i"'.

The bladder is full of nrine. A reflox impulse pausses from the mucons men=
brane to the spinal cord and brain; but the conditions for nripation are not favour-
able. An impulse is therefore sent from the brain (B) along the verve ("), which

inliibits the action of the detrusor centre (C I M), and strengthens the action of

thie -‘-|'|IE|||'I|'I' ceutre ({3 5 '11 Tlhe final result being firm contraction of the

The arrows indieate the

sphincter muscle [& Ay, aud non-expi

direction of the nerve * currents.’
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-lra‘ll’-'ll'.:'r'-::-'.'i .‘-'-"!l'-rl'.:'.'ll':." the mode 'l."'r.-:l'r'.'_.'."n of e Sensory Nerves of the Upper Extremily.

VO, VIO, VIIQ, VIII O, Fifth, sixth, seventh, aud eighth cervical norves.
[ D IT D, ITT I, Firet, second, and third dorsal nerves.

0 Outer, PC posterior, aud IC inner, cords of the brachial plexus.

MO, Musculo-cutaneons nerve,
C, Circumflex.

M8, Museulo-spiral

M, Median.

IF, Ulnar,

10, Internal eutausous.

W, Nerve of Wrisherg.

Igt I, First: 2nd I, second : and 8rd I, third intercostal nerves.
1. Dorsal cutaneous.

2. Lateral cutaneois.

8. Posterior branch of lateral eutaneous,

4. Anterior branch of lateral cutaneons.

I[H, Intercosto-humeral.






Fig. 99,  Magrane shownt

."_.r.-.'u'r .|r

[ I:. fipgt: II 1., second -
J].] ]., H.i'l'-", |l"|- [., f-::',',rl |L.
and VI, fifth lnmbar nerves,

| = first ; 1[I 8, second ;
III 8, third; IV 8, fourth:
V 8, fifth: and VI 8, sixth
sacral nerves.

D, Communicating branch
from last doreal.

[ H, Tlio-hypogastrie.

I, Iliac branch to skin of
gluteal region.

H, Hypogastric branch to
F!I{{'“ |,:uf J|l1.'_|_:||-g':'|$1|_]"i|: J'l';_:l--!lh.

IT, Ilio-inguinal.

mi, Genito-crural.

i, Genital branch to sper
maticcord or roundligament.

¢, Crural branch to skinof
nppar part of front of thigh.

ECl, External cutanaous.

P, Posterior branch to
gkin of upper and oufer part
of thigh.

A, Anterior branchtoskin
of front of thigh.

ADQ, Anterior crural.

MO, Middle cutaneous to
front of thigh.

[C, Internal eutansous to
inmer part of thigh and log.

L3, Internal orlong saph-
enous. m, Muscular branch.

&, Branch to knee-joint.

0, Obturator nerve.

[P, Internal popliteal.

B H'.Zu‘u"ri-ll' gluteal.

G5, Great sciatic.

PT. Posterial tibial,

EP, External popliteal.
(P, Communicans peronei.
AT, Anterior tibial.

M, Musculo-cutanoones.

(¢, Cutaneons to outer side of leg,

T the mode of ovigin of e Culaneons Nervos '_n'-- i

THE SPINATL CORD. | B3

imib and Lower Pard '_'.-".!'-"l'l! Lvunic.

85, Emall sciatic.

[, Inferior gloteal.

. Puadie.

dp, Dorenlis penis sen elitoridis,
a, Anterior superficial perinenl.

pep, Posterior enperficial perineal,

E8. External or shiort saphenous to outer

gide of foot.
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