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14 The Sympathetic System of Nerves,

dogs, according to which irritation of the surface of the brain
produced the appearances of paralysis of the sympathetic of
the same side. In the first place it is to be observed that he
effected the supposed “ excitation ” by scorching the surface
of the brain with a hot wire; he regards this proceeding as
a thermic irritation of the surface of the brain, whereas it
plainly acts as a destructive and paralysing agent, at least on
the parts of the brain surface most immediately concerned,
as we have proved in a large number of experiments, both on
the motor regions of the surface of the cerebrum of dogs
and on the vasomotor centra of the extremities—the exist-
ence of which centra was also demonstrated by us. Further,
some of Brown-Séquard’s stated results are very indefinite
and variable, and some of them very questionable, at least in
their explanation. He states that, in his experiments,
among the appearances that may be regarded as correspond-
ing to those of division of the sympathetic he observed only
one that was constant, the narrowing of the palpebral fissure,
and that only when the injury was done to the right side;
on the left side the effects of the burning, as he adds in a
note, took a very different form. The other oculo-pupillary
and vasomotor phenomena (contraction of the pupil, injec-
tion of the conjunctiva, elevation of the temperature of the
ear) were more inconstant and less marked than after division
of the sympathetic. As regards specially the unilateral
elevation of temperature, Brown-Séquard merely remarks
that generally the ear on the side operated on is somewhat
warmer; the only experiments recorded by him prove
differences of only 0:1° and 0.2°C., on which no great value
can be set, at least compared with the important results of
division of the sympathetic. Irritation of the middle lobe
of the brain produces the appearances most intensely, and
more so when stimulated in its median than in its lateral
parts; the posterior lobe responds more feebly, and the
anterior most feebly of all.

But these phenomena are also sometimes seen, temporarily,
in lesions of the scalp, the pericranium, and the meninges ;
and from that Brown-Séquard infers that he has to do with a
reflex action caused by irritation of the sensitive terminations
of the trigeminus distributed in the investing structures of
the brain. Although our attitude with regard to this
question has always been quite different to that of Brown-
Séquard—since, after the discovery of vasumotor cenfres n
the cortical substance for the extremities of the opposite
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side, we also assumed that there should be analogous loecal
centres, in the neighbourhood of these just mentioned, for the
vasomotor nerves of the head distributed with the cervical
sympathetice—we  thought Brown-Séquard’s statements
should, in the first place, undergo a rigid examination. We
found, however, that their exactness was confirmed to only a
very slight extent. It must first be denied that the burning,
or (as Brown-Séquard expresses himself) the ¢ thermic excita-
tion,” of the surface of the brain is uniformly followed by a
contraction of the palpebral fissure on the injured side. One
is liable to err in this matter, as the contraction of the skin
following a wound in the neighbourhood of the orbit may
easily be taken for a slight narrowing of the palpebral
fissure. A constant dragging forward of the palpebra tertia
in rabbits was seldom noticed by us. In certain cases, on
the other hand, we observed, especially after burning in the
region of the middle (parietal) part of the almost unconvo-
luted convex surface of the brain in rabbits, an inequality
of the pupils and of the palpebral fissure, and even in
the prominence of the globe of the eye on both sides.
After such thermic excitation, sometimes immediately,
and sometimes a few hours later, the right pupil appeared
decidedly more contracted (though still responding to
light), the palpebral fissure smaller, and the globe of the
eye less prominent than on the left—the uninjured—side.
These phenomena certainly admit of a double explanation,
especially as they appeared in only a very slight degree ; the
canse of the unsymmetrical action might as justly be
assumed to be an irritation of the unwounded side as a
paralysis of the injured side.

In dogs, notwithstanding our exceedingly numerous ex-
periments, we have not observed similar appearances;
neither the disturbance of larger parts of the brain-surface
by heat, nor the electric or chemiecal irritation of the same,
was followed by decided oculo-pupillary phenomena on the
same or the opposite side. As regards the cerebral centrum
of the vasomotor fibres of the sympathetic, we have not yet
arrived at decided vesults, notwithstanding the large number
of our experiments on rabbits and dogs. The easily-
performed experiments on rabbits showed, in partial, uni-
lateral disturbance of the surface of the cerebrum by an iron
at a red heat, either no difference, or such a small and
variable difference, in the temperature of the ears, that no
positive demonstrative value can be attached to them. On
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42 The Sympathetic System of Nerves,

branches and join the thoracic part of the sympathetic,
while those for the lower extremities proceed to the sacral
portion ; and, further, that there are also vasomotor nerves of
spinal origin which do not traverse the sympathetic, but pass
onwards directly in the spinal plexuses and nerve-tranks.
The brachial plexus thus conveys the vasomotor nerves
destined for the skin and museles of the upper limbs (Schiff) ;
the skin of the trunk is supplied from the dorsal and Inmbar
nerves, that of the lower extremities from the lambar and
sacral plexuses (Pfliiger, Schiff). Tt is only for the lower
part of both limbs that vasomotor fibres pass directly from
the trunk of the sympathetic, to which they were conducted
through the anterior roots of the spinal nerves.

IV. Sensory branches (acting reflexively).—Whilst the sen-
sory fibres for the thoracic viscera (the heart and lungs) are
almost exclusively connected with the vagus, those for the
abdominal viscera are, for the most part, distributed by the
sympathetic system. It is for the stomach only that the
vagus is to be regarded with certainty as a nerve of sensa-
tion, as the forementioned experiments of Lussana and In-
zoni demonstrate, It has not yet been shown whether, in
addition to it, sympathetic fibres (branches from the solar
plexus) take part in the sensory innervation of the stomach,
as has been often asserted on pathological grounds,

The sensory nerves of the Intestine appear to proceed from
the splanchnicnerves. Ludwig and Haffter* found that division
of these nerves produced very great pain, an observation
which Nasset corroborates. Whilst the motor and inhibitory
fibres of the splanchnic supply only the small intestine, the
sensory fibres, according to Nasse, reach the ascending and
transverse colon ; the descending colon and the rectum re-
ceive motor and sensory fibres from the plexus which sur-
rounds the inferior mesenteric artery. The latter may also
include sensory filaments for the walls of the bloodvessels ;
Colin,t at least, holds that the arteries of the abdominal
viscera are characterised by great sensibility, which the
arteries of the superficial parts do not possess.

In passing we shall here mention that formerly, when a
greater degree of independent action was generally attri-

* ¢ Nene Versuche iiber den N. Splanchnicus major and minor, diss, Zurich,”
1853. * Henle's und Pfenfer's Zeitschrift fiir rationelle medicin, N. F.” Band
i‘F. P’F 322. { ¥ a

+ ¢ Beitrige zur Physiologie der Darmbewegung.” Leipzig, 1866.

T * Bur la Sensibilité des artéres viscerales, comptes vendus,” Iv,, p. 403.
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62 The Sympathetic System of Nerves,

In one case, Berger* found that two pounds of tough saliva
had been discharged. This symptom, also, is to be classified
with those already mentioned, since secretory fibres for the
salivary glands are included in the cervical sympathetic, and
irritation of these in animals produces similar effects. The
question arises, in what relation the tetanus of the region
supplied by the right sympathetic stands to the hemicranial
pain, whether it is only a concomitunt symptom, or the cause
of the migraine, that is, of the paroxysmal attacks of pain.
With regard to this, du Bois-Reymond has suggested that
the state of tonic spasm of the unstriped muscles of the
vessels may itself be that which causes the pain: just as it is
felt in striped muscular fibre, in cramp of the calf of the leg,
and in tetanus ; or in unstriped muscular fibre, in the uterus
during labour-pains, in the intestines during an attack of
colic, and in the skin during rigors. Probably this pain
comes from pressure on the nerves of sensation distributed
within the muscular tissue ; this pressure, and consequently
the pain, will be augmented when the tetanic muscles are
more strongly exerted, as, for instance, in the case of cramp
in the calf when the muscles are extended, either by means
of the antagonistic muscles, or by the weight of the bedy,
the ball of the foot being supported. This also is produced
in tetanus of the muscular coat of the vessels when the
lateral blood-pressure is increased. Thus a reasonable ex-
planation is found for the observation that pain is increased
along with the blood-pressure, and synchronously with the
pulsations of the temporal artery.

Besides du Bois-Reymond’s explanation of the pain, an-
other one appears to us worthy of mention, being perhaps more
probable and less forced. In the variations in the flow of
arterial blood, especially in the temporary anmmia of the
affected side of the head, a shock may be given which
irritates the sensory nerves of the head, whether those in
the skin, the perieranium, the membranes of the brain, the
sensitive parts of the brain itself, or in all these at once, and
thus causes the hemicranial pain. Sensory nerves are brought
into a state of great excitement by changes in the diameter
of the accompanying and surrounding bloodvessels, especi-
ally when these changes occur with a certain degree of
suddenness. This condition is met with in very different
cases of neuralgia, as in facial neuralgia and sciatica, &e.

* Berger, “ Zur Pathogenese der Hemicranie,”” Virchow’s Archiv, lix., Heft
3 and 4, 1874,













66 The Sympathelic System of Nerves,

nerves, but not when the spinal marrow had been previously
destroyed or the vagi divided. This decrease in the frequency
of the pulse, which, in congestion of the brain, may proceed
to arrest of the heart’s action, and may be complicated with
epilepsy, is dependent on a direct, not a reflex, irritation of
the medulla oblongata and of the vagi; division of the latter,
whilst there is hyperemic retardation of the pulse, is at once
followed by acceleration of the pulse,

Since the centres for most of the vaso-motor nerves of the
body are situate in the medulla oblongata, irritation of that
important part of the nervous system furnishes a full expla-
nation of the fact that the radial arteries are small and con-
tracted in hemierania, of the occurrence of icy coldness of
the hands and feet and cold shiverings over the whole body,
and of the suppression of perspiration during the paroxysm
The last-mentioned symptom, however, is often absent on the
affected side of the head. This contraction of the peripheral
arteries is followed by dilatation, by secondary relaxation. Ic
may be this which gives rise to the augmentation of the
secretion of saliva and urine occurring towards the end of
an attack, and also to the swelling of the liver and hyper-
secretion of bile, to the gradually developed plethora of the
abdominal organs, the tendency to bronchial catarrh and
emphysema of the lungs, which, Méllendorff alleges, even-
tually appears in persons affected with hemicrania.

The views advanced by du Bois-Reymond and Mollendorft
appear to us to be of some importance in the therapeutics of
hemicrania but in a way quite different to that claimed for
them by these authors. Du Bois-Reymond merely hints that
in the form desceribed by him remedial measures should be
directed specially to the regio ciliospinalis. Mdllendorft says
absolutely nothing concerning local treatment ; and yet it is
specially to local measures, as opposed to the hitherto fruit-
less general treatment and empiricism, that we should look
for most benefit. It is, further, on local experimental evi-
dence that we found the doctrine that migraine is a periodi-
cally recurring neurose of the vessels of the head, an affection
of the cervieal sympathetic, or of the central origin of the
vasomotor filaments of the vessels of the head—the regio
ciliospinalis of the spinal cord. Bernatzik * ascribed the
well-known effects of caffeine and quinine in cases of migraine,
in the stage of relaxation which follows the primary spasm

# Dernatzik, * Wiener med. FPresse,” 1867. No. 28,

































































































08 The Sympathetic System of Nerves,

tomose so freely, and spring from such widely separated
parts of the nervous system, that the existence of an anato-
mical affection or functional disturbance confined to those
branches of the cardiac plexus coming from the vagus or
sympathetic nerve seems scarcely within the limits of possi-
bility. No anatomical changes have yet been observed,
associated with angina pectoris, in those parts where the
nerves of the heart run separately—in the cardiac twigs of
the vagus, for instance, or in the branches which emerge
from the cervical ganglia of the sympathetic. The pheno-
mena also of the attack itself, especially the disturbance of
the heart’s action, are so variable that we cannot aseribe
them to the influence of any single system of cardiac nerves.
If, for example, in one case we account for the acceleration
of the action of the heart by assuming a state of irritation
of the sympathetic nerve, this explanation will not meet
those cases in which, during the paroxysm, the heart con-
tracts more slowly than usunal, or scarcely departs from its
normal rate. In discussing angina pectoris, therefore, we
cannot argue from the state of any one system of cardiac
nerves, but can only analyse the symptoms physiologically,
and endeavour to show, on experimental grounds, in what
‘way the different systems of nerves may be concerned in pro-
ducing the disease.

Here we meet with the difficulty that the symptoms of the
stenocardiac attack have been described very differently
by different observers. The neuralgic symptoms alone—pain
of a paroxysmal character associated with great oppression
and anxiety—are constant and pathognomic. The pain
appears to rise in the neighbourhood of the preecordia, and
to pass sometimes over the left side of the chest, sometimes
along the sterum towards the left arm, more rarely into both
arms.

The motor phenomena—those connected with excitement
of themotor nerves of the heart—are much less characteristic
of the disease than the above-mentioned sensory disturb-
ances. Some have deseribed the heart’s action as nearly
normal, some as increased in force and associated with pal-
pitation and a full pulse, and others as diminished in force
and accompanied by a small quick pulse. The last observa-
tion has given rise to the theory that angina pectoris counsists
of spasm of the heart, whereby the contractions are ren-
-dered very weak and incomplete ; hence the term “steno-
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superior aund inferior laryngeal nerves; and the vagus,
again, is joined to the cervical nerves by a twig passing
from it to the descending branch of the hypoglossal nerve.
The cardiac plexus is abundantly connected by branches
with the thoracic aortic plexus and the coronary plexuses of
the heart. The occurrence of pain during the stenocardiac
attacks in the regions supplied by the cervical nerves is thus ex-
plained by the communications existing between the cardiac
plexus and the anterior divisions of the four upper cervicaland
first dorsal nerves, while the painful sensations radiating to-
wards the left arm may be said to be due to the participation of
the anterior division of the first dorsal nerve in the formation
of the lower cord of the brachial plexus. That the pain is
felt more frequently in the left arm than in the right is,
perhaps, partly owing to the fact that the heart and aorta
are sitnated more towards the left side of the body than the
right, so that disease in the aorta is more likely to involve
the nerves of the left side; it is also partly the result of the
freer nervous anastomoses on the left side than on the right.
The pain occasionally reaches the front of the chest, passing,
probably, through the fasciculi which connect the dorsal
spinal nerves with those of the brachial plexus. There are
also radiating pains in the region of the diaphragm, which
may be traced to the connection between the phrenic and the
cardiac nerves, through the fourth and fifth pair of cervical
nerves. The phenomena sometimes observed in the domain
of the vagus—diificulty in swallowing, nausea, dysphonia—
may be referred to the numerous anastomoses of the nerve
with the sympathetie, especially to those between the cardiac
plexus and the cardiac branches of the vagus. The commu-
nications of the cardiac plexus with the aortic and coronary
plexuses explain the frequency of the stenocardiac attacks
when the coronary arteries are ossified and eontracted.
Sometimes we find the pain of angina pectoris con-
fined to one part, such as the presecordial region, at other
times radiating in the direction of the different nerve
trunks, This depends to a great extent, next to simple
mechanical conditions, on the intensity of the original irri-
tation of the cardiac plexus. As in other neuralgic affections,
we may assume that the number of nerves involved increases
with the intensity of the pain. In some cases which were
under our own observation some months we found that the
more acute the primary pain in the preecordial region the
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certain poisons may be of two varieties—on the one hand
stimulation, on the other depression, or even paralysis, of the
heart’s action. Weak solutions of various substances, brought
into contact with the endocardium (in the frog), irritate the
ganglionic cells lying underneath, and excite the heart to
wncreased activity ; strong solutions quickly paralyse the
ganglia, and at once arrest the contractions of the heart.

In a way similar to that in which the above-mentioned
physiological phenomena are brought about, the cardiac
ganglia may be affected under pathological circumstances. IF
the rhythm of their action be disturbed by any cause, by
abnormal resistance to the circulation of the blood (as in val-
vular insufficiency and atheromatous processes in the aorta),
or if the blood-supply to the ganglia be inadequate (as in
contraction or closure of the coronary arteries), or if, as is
improbable, the ganglia become involved in diseases of the
muscular tissues of the heart (such as myoecarditis or fatty
degeneration), an alteration in the action of the heart may
take place, and that of one of two kinds : either the frequency
of the contractions is inereased when the above-named condi-
tions give rise to wrritation of the ganglia,or it is decreased when
the influence is of a paralysing nature. The fact that in the
stenocardiac attack this force is observed to be sometimes in-
creased and sometimes diminished, is quite consistent with the
assumption that this change may be connected with alteration
in the function of the automatic ganglia ; and as when poi-
sonous solutions are injected into the endocardium the above-
noticed contradictory phenomena follow, according to the
degree of concentration, so one may suppose that the patho-

logical irritation, according to its intensity, may be followed"

by increase or diminution of the heart’s power.

In support of the theory that the ganglia are affected, per-
haps in consequence of an inadequate blood-supply (as in
aortic insufficiency and contraction of the coronary arteries),
we may quote the experimental fact that after artificial
closure of the coronary arteries the contractions of the heart
are diminished in frequency, and in a short time cease, but
return with perfect regularity when the ligature is undone.
(v. Bezold.*)

The heart symptoms, at least in some cases, may be caused
by disorder in the second of the above-mentioned cardiac sys-

* ¢ Centralblatt fiie die med. Wissenschaften,! 1867. No. 23.
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percussion experiment), one may arrvest the heart’s action in
the diastole—exactly what follows direct irritation of the
vagi in the neck. 1;)12 was shown in the physiological part of
this work that this effect on the heart is produced through
nerves which excite the vagus by reflex action, which nerves
are distributed in the trunk of the sympathetic and pass
through the ramicommunicantes to the spinal marrow
between the third and sixth vertebrse. After division of the
vagi irritation of the abdominal sympathetic has no influence
on the heart. In a similar way, it may be assumed that
stenocardia, in diseases of the abdominal organs, is often
due to a reflex disturbance of the heart by pathological irri-
tation of the abdominal plexuses.

Finally, the phenomena of angina pectoris, with respect
to the action of the heart, may also be explained by a condi-
tion of irritation in the cervical or thoracic parts of the sym-
pathetic, which contain, as was formerly shown, the acceler-
ator nerves of the heart,

The sympathetic may also be in another way concerned in
these changes. Since the vasomotor nerves of the heart
come from the sympathetie, any functional disorder of these
is followed by a change in the tone of the vessels, and, there-
fore, by a change in the blood pressure, which may react on
the heart in two ways: When the vasomotor nerves are irri-
tated, the vessels contract ; but when paralysed, dilatation of
the vessels ensues. In the first case the action of the heart is
rendered more energetic because the narrow peripheral
channel offers an obstruction to the emptying of the heart,
and ratses both the blood-pressure in the aortic system and
the frequency of the pulse; in the second case, on account of
the diminished resistance to the circulation of the blood, the
pressure in the aorta becomes less, the heart acts more feebly,
and the frequency of the pulse is lowered. Cahen * long ago
advanced the theory that certain cases of angina pectoris
might be connected with the vasomotor fibres of the sympa-
thetic, Some time after Landois,t and then Nothnagel. i
recorded cases of angina pectoris, which they ascribed to
general arterial spasm, frequently produced by the influence
of cold in persons otherwise healthy; therapeutical agents

# @ Archives générales de Méd.,” 1863, Vol. ii., p. 564-570, and p. 696.698,

+ “ Correspondenzblatt fiir Psychiatrie,” 1866.

t “Angina pectoris vasomotoria,”” “ Archiv fiir klinische Medicin,” 1867,
Band iii., p. 309.

e
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which relieved this state of spasm (such as irritation of the
vessels of the skin, application of warmth) also arrested these
attacks. .

Pathological anatomy farnishes us with only one, but a very
important, fact, which goes to support the theory that the
sympathetic is concerned in the production of this disease.
In the body of a man, 45 years of age, who died in an attack
of angina pectoris, from which he had for a long time
suffered, Lancereaux * found pathological alterations in the
cardiac plexus. We quote the report literally :—

“A Tautopsie on constata Pexistence d’une lésion de
P’aorte. Entre les deux orifices des artéres coronaires retre-
cies au point de permettre a peine I'introduction d’un_stylet,
se trouve une plaque saillante de plusieurs centimetres
d’étendue, & rebords festonnés, et composée en grande partie
de tissu conjonctif de nouvelle formation. Situé entre la
couche interne et la couche moyenne le néoplasme parait
eontenir dans son epaisseur de fines arborisations ; la tunique
externe de I'aorte était le siége d’une vascularisation anormale
extrémement riche. Le plexus cardiaque participait a cette
vascularisation, et quelques uns de ses filets se trouvaient
compris dans une sorte de gangue ou de plasma appliqué &
sa tunique externe épaissie. L’examen microscopique des
filets nerveux et des ganglions montra d’une fagon positive
que des nombreux noyaux ronds se trouvaient interposés sous
forme d’amas entre les élements tubuleux qu’ils comprimaient
plus ou moins; la portion médullaire de ces éléments était
d’ailleurs grisitre et grenue.”

We also, in several cases, have made a therapeutical trial
of galvanisation of the sympathetic in angina pectoris, but
have not been rewarded by any very evident good result. On
the other hand, Cordes + reports that he produced very mani-
fest improvement in one case by galvanising the left sympa-
thetic. This case, which was of the kind formerly spoken of
as angina pectoris vasomotoria, is specially interesting, as the
left sympathetic was painful and evidently irritated, and
there was a persistent dilatation of the left pupil.

To sum up, we would state that the symptoms in angina
pectoris may be referred to various causes, some of which

® “De laltération de V'aorte et du plexus cardiaque dans l'angine de
poitrine,” Gaz. méd., 1864, p. 432,

t Cordes, * Deutsches Archiv fir klin, Med.,” 1874, Bd. xiv,, p. 141.
v. Hiibner, also, has gotthe most favourable results from galvanising the sym-
pathetic in one case of angina pectoris, * Archiv fiir klin. Med.,” 1873, Bd. xii,









110 The Sympathetic System of Nerves,

ganglia, These anatomical considerations and the changes—
which we shall discuss further on—lately found in the abdo-
minal plexuses of the sympathetic in a great number of
cases, have tended to strengthen the theory that Addison’s
disease is intimately connected with structural change in the
sympathetic. The great majority of authors, including, most
recently, Headlam Greenhow,* are inclined to this belief. We
have not, however, any very good physiological reason for
this, for we can just as seldom produce the symptoms of
Addison’s disease by extirpating the abdominal plexuses of
the sympathetic as by excising the suprarenal capsules. The
results of a number of these experiments are given in the
physiological part of this essay.

While experimental physiology thus seems rather opposed
to the theory that this disease is dependent on an affection
of the abdominal sympathetie, pathological anatomy has com-
paratively lately furnished us with certain observations which
point with some show of probability to this econclusion. The
number of casesin which morbid changes have been found in
the sympathetic is not small; in many of these, however, the
examination appears to have been incomplete, and, with
respect to some, it may be questioned whether the structural
alterations observed possess any real pathological value, and
even when they can claim such value, whether they should be
regarded as primary, or only as secondary affections. Such
as they are, we now proceed to quote these cases in
detail :(—

1. Queckett t+ found fatty degeneration of the solar plexus
1N one case.

2. HKecorded by Monro.j-—A woman, 40 years of age;
both suprarenal capsules degenerated, and adherent to the
surrounding parts—the right enlarged to four times its proper
gsize. The sympathetic nerves from the small splachnine, and
some of the ganglia of the solar plexus, swollen and of a red-
dish colour (hyper@mac) ; the left suprarenal body had pre-
served its normal size and position, and s nerves were less
wnjected. ‘

3. Recorded by Washington Lovegrove.§—An engineer,
32 years of age.—Autopsy performed by Wilks. Both supra-

# ¢ Tancet,” 1875, Vol. i, p. 827, 361, 395, 429, 463, 532. :
4 The particulars of this case are not given in any of the books or publica.
tions to which we have had access.
Monro, * Assoc. Med. Jour.,” 1856, p. 848,
Washington Lovegrove, “ Med. Timea and Gaz.,” 1838, 17th July.
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the abdomen. The other nervous ganglia showed nothing
further which might distinguish them from those of the two
other individuals with whom comparison was made.”

In all the other cases the report concerning the sympa-
thetic was negative. Andral,* Gendrin and others, could
discover no alteration of the normal structure in this or in
the other parts of the nervous apparatus. Tanquerel feels
himself forced to regard the changes found in case 25, not
as anatomical causes, but as results of the colic.+ The other
local changes found in lead colic are both inconstant in
occurrence and unimportant, and, moreover, their patho-
genetic significance is limited by the circumstance that in
those cases in which post-mortem examination has been made
death was not, as a rule, caused by the lead ecolic, but by
some complication. We have no further record of disease
in the sympathetic or any other parts of the nervous system
in lead colic, with the exception of one case described by
Kussmaul and Maier.§ It occurred in the person of a
painter, who had long suffered from chronic lead poisoning,
and who died suddenly in an attack of colic. Besides
chronic catarrh of the whole intestinal tract, there was
fatty degeneration and wasting of the pancreas, and slight
fatty infiltration of the stomach, especially towards the
pyloric end; in the jejunum, ileum, and upper part of the
colon there was atrophy of the mucous membrane, both of
the stroma and of the glands and villi. There was increased
development of the sub-mucous coat of the stomach and
intestines by hypertrophy of its areolar tissue and thickening
of the adventitia capillaris, the meshes of this layer being
also filled with fat; the muscular coat of the intestine,
especially the small intestine, was the seat of adenoid dege-
neration.  In the sympathetic many of the gamglia, especially
the celiac and wpper cervical, were indurated, the septa of
connective tissue being hypertrophied and hardened. Kuss-
maul and Maier believe that the chronic dyspepsia which

# Andral, *Clinigne médicale,” 3 ed., Tome ii., p. 229.

+ Tangquerel, L. e., p. 201. ] R

1 Amongst his 49 cases Tanguerel found “balling” of the intestines 16
times, apparently accompanied by contraction; bypertrophy of Brunner's
glands seven times; slight swelling of Peyer's patches three times; thick
layers of exuded mucus on the mucous membrane four times; deep-seated
softening five times ; a completely normal state of the canal 20 times. Other
good observers (Andral, Copland, Louis, Stokes, &e.) could find no pathological
changes in the intestine. e s

§ Kussmaul and Maier, *‘Dentsches Archiv fiir Flinische Medicin,” 1872,
ix., p. 283.
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ratus '), and includes under that designation not only eeeliac,
mesenterie, hypogastrie, spermatic, and uterine neuralgia,
but also cardiac neuralgia (angina pectoris #), writes in the
following way of the general characteristics belonging to
this group of diseases t:—

“The hyperwmsthesias of the sympathetic nerve are distin-
guished by certain peculiar features, which depend on the
physiological funetion of that portion of the nervous system ;
first, the exciting of reflex action in the muscles, both
voluntary and automatic. The impressions made on the
sensory fibres of the sympathetic in health rarely reach our
consclousness, but at once bring about reflex actions. In the
hypermsthesias, however, conduction takes place in both
directions, and so not only perception of the sensation
follows, but also contraction of the muscular fibres, whether
in the heart, intestinal canal, excretory ducts of the glands,
or in the walls of the abdomen, &c. Next to reflex action,
the nervous energy that governs nutrition is more affected
than in the hyperwsthesias of the cerebro-spinal nerves. The
so-called vegetative processes (secretion, and even the circu-
lation) are disturbed.”

If we apply these general expressions to the affection
specially under consideration, we observe in colic (both in
the ordinary and in the saturnine forms) a number of
abnormal motor phenomena, which have been under-
stood to be dependent on reflex action. These are the
partial, spastie contractions of the intestine, which in some
cases, especially of lead colie, are not only subjective sensa-
tions, but may be felt by the hand, and which have their seat
chiefly in the lower part of the eanal, the ccecum and colon;
the spasmodic contraction of the sphincter ami also, so
often observed by Tanquerel, has been regarded as of this
nature. Other concomitant symptoms of colic (nausea,
vomiting, painful miecturition, dragging upward of the
testicle, &c.), have been similarly explained as reflex actions
connected with the stomach, urinary organs, cremasters, &e. 3
more particularly the tension and stiffness of the abdominal
walls during the attack have been thought to be of reflex
origin.

’lg‘hjs theory, however, is clearly founded on the error that

# Romberg, “ Lehrbuch der Nervenkrankheiten,” 2te Aufl, 1851, Bd. i, p.
14, p. 141-170.
+ Ibidem, p. 142,
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whether the tension of the abdominal coverings in lead colic
is perhaps the result of a direct excito-motor aection of the
lead, the possibility of which, even when voluntary muscles
are involved, being unquestionable, or whether it should be
reckoned a consensual movement of co-ordination, oceasioned
by the painful contraction of the lower part of the intestine,
We would only protest against the readiness with which the
term “reflex action” is used, without any just cause or
physiological reason, as a handy explanation of any pheno-
menon in the domain of the sympathetic,

There is another train of symptoms which appears to us
to be of greater importance and less doubtful significance,
and to point to a generally disordered state of the circulation,
and especially to a diminution in the force of the heart’s
action during the colicky seizure; these are retardation of
the circulation of the blood, paleness and coldness of the
face and extremities, smallness and tension of the pulse,
diminution in the number of the heart’s contractions, the
latter symptom being present in most cases, and frequently
to a remarkable degree. These phenomena may almost with
certainty be explained as of a reflex nature, and dependent
on irritation of the sensory nerves of the abdomen. The
wnfluence in operation here, then, is reflex, the action of the
heart being inhibited, by drritation of the medullary centre
of the wagus, as in Goltz's percussion experiment, and
its later modifications, By means of these experiments
(which bave already been mentioned in the physiological
part of this work) not only the disturbances of the circula-
tion accompanying the visceral neuralgias have been in the
most satisfactory way explained, but important evidence was
adduced in support of the theory that these neuralgias have
their origin in the sympathetic,

Besides the indications guoted above, Romberg brings for-
ward another symptom as characteristic of the hyperesthesias
of the sympathetic, and to it we must, in a few words, refer.
This is the subjective sensation of faintness and weakness,
the sense of impending death, felt by the patient while the
attack lasts, and which is observable in the sunken, anxious
expression on the face, the compressed lips, the twitching of
the nose, &c. We have already noticed this great subjective
anxiety, which appears quite disproportionate to the severity
of the objective phenomena in paroxysms of angina pectoris,
and have explained it and the preecordial pain as being due
to neuralgic irritation of the sensory fibres of the cardiac
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surrounding the abdominal arteries may be involved in the
enteralgic attack. We are here reminded of Colin’s experi-
ments ; he showed that the arteries of the abdominal viscera
were possessed of great sensibility, in which the arteries of
other parts were wanting.

Against our theory concerning the share borne by the
splanchnie, it may be said that v, Bezold could not, by irri-
tating the splanchnic nerves in mammalia, succeed in pro-
ducing the same effects (arrest of the heart’s movements by
reflex action) that followed irritation of the mesenteric fibres
in frogs. The negative result of these experiments allows
only one conclusion to be drawn, that besides the splanchnie
nerves other afferent trunks transmifting reflex influences
may participate in the pathological irritation causing the
attack of colic—perhaps the nerves which accompany the
mesenteric artery.

IL.—Hypercesthesia of the Solar Plexus.

Newralgia Caliaca.

Under the above name Autenrieth and Romberg included
certain phenomena which, in their opinion, closely resemble
the vagus-neuralgias of the stomach (gastrodynia neuralgica),
but which proceed, not from the vagus, but from the solar
plexus of the sympathetic. For the details of symptoms we
must refer to Romberg’s masterly description of this disease ;
we would only mention that the pain, as in gastric neuralgia,
is felt chiefly in the epigastrium, radiating towards the back
or the chest.

Romberg believes the cardialgia accompanying intermittent
fever, described by Borsieri,* to be of this nature.

With regard to diagnosis, Romberg remarks, ¢ The feeling
of weakness accompanying the pain, the sensation of im-
pending dissolution, which is distinetly observable in the
eirculation and general aspect of the patient, appears to me
to be the symptom which is pathognomonic of ceeliac neu-
ralgia, and which defines it clearly from neuralgia of the
vagus.” We have already fully discussed the sensation of
oppression supposed to be characteristic of the sympathetic
neuralgias, and its relation to the disturbances of the circu-
lation which frequently accompany it; we can here refer
only to what has already been stated. The uncertainty in

® Borsieri, ** Instit. med. pract.,” vol. i,, p. 235.
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physicians apply the vague terms menstrual colic and, in men,
haemorrhoidal colic.

Romberg supposes the sympathetic nature of this com-
plaint to be indicated by ¢ disorders of the cirenlation and
secretion in the organs affected,” which he looks upon as
consequences of the hyperwsthesia of the hypogastric plexus.
It is, nevertheless, questionable whether the local disorders
of circulation and seeretion (especially those of menstrua-
tion) do not frequently precede the neuralgic phenomena, and
stand rather in a causal relation to them. Authors, however,
who believe in a ‘hsmorrhoidal dyscrasia” consider the
neuralgia only as a later symptom of that affection. As
regards specially the participation of the hypogastric plexus
in this neurose we know far too little about its functions
generally, and of its sensory function in particular, to be
able to give a decision on the matter on physiological
grounds,

IV.—Hyperasthesia of the Spermatic Plexus.
Newralgia Spermatica.

In this category Romberg includes those affections of the
male sex which Sir Astley Cooper has described as * érritable
testis,” others as ‘“mneuralgia testis” or “ neuralgia sper-
matica.”  Valleix* holds that it is identical with the
“neuralgia ileoscrotalis® described by Chaussier, and places
its seat in the region of the cerebrospinal nerve trunks of the
lumbar plexus. Leubuscheri also seems inclined to this
belief ; while Hasse,§ like Romberg, locates the affection in
the spermatic plexus, and affirms that it is due to dilatation
of the veins, with or without varicocele, in the tissue of
the testicle. Cahen is of opinion that the disease in gquestion
is a primary genitocrural neuralgia, to which is frequently
added, as in the other neuralgias, an affection of the vaso-
motor nerves. This he infers from the swelling and dilata-
tion of the vessels of the testicle which, according to him,
are not causal but secondary.

* Valleix, * Observations on the Strncture and diseases of the Testis.”
London, 1830, p. 49.

+ Chaussier, “ Table Synoptique de la Neunralgie soivant la Nomenclature
Méthod. de 'Anat”  1803.—Valleix, * Traité des Neuralgies on Affections
doul. des Nerfs.” Paris, 1841.—See also' Neuncourt, “ Archiv Gen.,’”’ July and
Aungust, 1858. :

1 Leubuscher, *“ Krankheiten des Nervensystems,” Lpz. 1860, p. 83.

§ Hasse: * Krankheiten der Norvensystems" (Virchows ‘ spec. Path. and
Th.,”* Band IV., Abthl 1), 2te. Aufl; Erlangen, 1868, p. 82,
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form of the so-called common sensation, while muscular
sensation and all the special qualities of the sense of tonch
are denied to the  vegetative ” organs of the body. Thence
we are asked to infer, improbable as it may appear, that the
quantitative diminution of this almost imperceptible common
sensation makes itself clearly known to our consciousness,
both subjectively and objectively, according to the analogies
presented to us by the other anmsthesias | In this difficulty
the extensive reflex connections of the sympathetic have
been appealed to, and it has been attempted to explain anges-
thesia of the sympathetic as due to the arrest or diminution of
regular reflex action (as in the peristaltic movements of the
intestines). But a double objection is here met with. First,
with reference to most of the motor phenomena, those of the
intestines for example, it is still very problematical whether,
under normal conditions, they are really reflex, and not
rather produced principally or exclusively by direct auto-
matic stimulation of peripheral ganglionic apparatuses ;
secondly, it does not necessarily follow from the absence of
habitual reflex movements, even when the motor connection
is shown to be complete and perfect, that we have to do with
an actual anwesthesia, ¢.e., with a condition in which sensory
impressions are enfeebled during transmission through, or
are absolutely arrested in, the seunsory nerve-trunks.
Absence of reflex phenomena may be due to disturbances in
the central part of the track in which the reflex influence
travels, in those nervous apparatuses (ganglionic cells) In
which the afferent sensory stimulus is transformed into a
motor impulse ; and these central affections may occur not-
withstanding the complete integrity of the nervous channels
by which the sensory impressions are conveyed. Reflex
action may thus be diminished or even arrested both while
sensibility is intact and under the opposite conditions; this
is sufficiently proved by many cases of Tabes dorsalis, and
other well-known examples.

XIIT.—SymparHETIC PARALYSES AND SPASMODIC AFFECTIONS
oF VovLusTary Muscres.—REFLEX Paravysis, DiPHTHE-
riTic Paracysis, &e.—Tases Dorsaris (Araxie Loco-
MoTRICE PROGRESSIVE).— EPILEPSY.

In the preceding parts we have dealt with many motor
diseases of a paralytic or spasmodic character, which appear
to be the result of the pathologically changed wnnervation
of unstriped muscular fibres on the part of the sympathetic
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muscular fibres, and practically to distingnish between these
and motor neuroses of other nerves, there ean be no doubt
as to their theoretical title to recognition, in spite of the
oft-quoted results of experimental physiology. Even now,
notwithstanding the above difficulties, we may with certainty
state that destruction of certain parts of the abdominal
sympathetic nerve must result in paralysis of the intestine,
bladder, female genital apparatus, &e.; that, on the other
hand, paresis and paralysis of the abdominal organs may
depend on loss of the conducting power and irritability of
branches, plexuses, ganglia, and trunks of the sympathetic
nerve,

Apart from the neuroses connected with the smooth mus-
cular fibres and the so-called vegetative organs, many experi-
ments have been made with the view of claiming for the
sympathetic an important réle in the production of certain
forms of motor disorder in the striped voluntary muscles.

We now specially refer to those paralyses occurring in
connection with certain affections of the abdominal organs
(the intestines, the urinary and sexual apparatuses) which
appear to have been known to Willis,* and which were named
Sympathetic Paralysis by Whytt+ and Prochaska,] and
Reflex Paralysis by Romberg. §

The latter at first started the theory, founded on the
experiments of Combaire | (who observed paralysis of the
hinder extremities of animals after extirpation of the
kidneys), that by decrease or absence of the centipetal conduct-
ing power in sympathetic nerve trunks a genuine paralysis may
be brought on in parts supplied by spinal mctor nerves.
This theory he withdrew in a later edition of his book, as
without physiological support.q  Romberg especially in-
cluded among the paralyses produced in the above way the

* Willis, in explanation of this, draws attention to the anatomical connee-
tion between the sympathetic and the nerves of the extremities. * Nervi enim
mesenterii non tantum cum intestinis, stomacho, jecorealiisque visceribus com-
municant, sed etiam com lumbornm aliaramgue partinm nervis, et conse-
quenter cum artonum.” (De anima brutorum gqu@ hominis vitalis et sensitiva
est; Op, Omn. Genev., 1680.)

+ Whytt, *“ Observations on the nature, causes, and cure of the disordera
which are commonly called nervous, hypochrondriar, or hysterie, &¢.” Edin-
burgh, 1765. .

1 Prochaska, * Institutionum physiclogim humanee,” vol. i. et. ii. Wien,
1806.

§ Romberg, L. c., p. 165. : '

| Combaire, “ Dissert. sur 'extirpation des reins.” Paris, 1803.

« Romberg. * Lebrbuch der Nervenkrankheiten,” 3 Aufl., 1855, p. 913.
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and electro-therapeutically. We will mention only a few
details as examples :—

In a communication on spasm of the facial muscles, which
contains much that relates to this subject, Remak* mentions,
amongst others, certain cases of facial paralysis in which the
electric irritability of the muscles and nerve-trunks was
completely lost. He then says—“When the constant
current is passed through the cervical sympathetic of the
affected side, even if only for a short time, we observe the
striking phenomenon that the irritability of the muscles on
the same side returns, the tension of the muscles of the
opposite side relaxes, although the muscles on the paralysed
side do not again come under the control of the will, and the
irritability of the paralysed nerve-trunk does not increase in
the slightest degree. It seems to me that here we have a
physiological secret—namely, the greatest probability that
the sympathetic exercises a direct or indirect influence over
the voluntary muscles—a theory which has already received
support from what I have seen in lead colic and progressive
muscular atrophy, in which the paralysed and atrophied
muscles gain in bulk, irritability, and power to perform their
office as soon as the cervical or dorsal part of the sympa-
thetic, on the same or the opposite side, comes under the
influence of the current.” There is no absolute proof, how-
ever, that in these cases the cervical or dorsal part of the
sympathetic was acted on by the current, and the effects of
the supposed galvanisation of the sympathetic do not corre-
spond with the known physiological powers of that nerve,
nor can any functional analogue be found for them.

Remak also mentioned a case of facial spasm which im-
proved under treatment by galvanism, by placing the
positive electrode at the level of the fifth cervical trans-
verse process ““on the spot where one might expect to find
the ganglion medium of the sympathetic nerve.” He sup-
poses that there are two possible ways of explaining this
fact ; the first is  that the cause of the spasm is situated
also in that part at which the cure was effected ’—i.c., in
the ganglion cervicale medium ; the second that we have to
do with an “indirect, catalytic influence,”” exercised, in his
opinion, through a communicating branch between the
ganglion medium and the ganglion thoracicum superius,
which accompanies the vertebral artery in the vertebral

* « Berliner klin. Wochenschrift,” 1864., No. 21.23.
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them, as they exercised for a long period a most important
influence ; even at the present day, especially as regards
galvano-therapeutics, they meet with extensive approbation.

We would here shortly discuss the relation stated by
many authors to exist between the sympathetic system and the
group of symptoms known as Tabes dorsalis, or progressive
locomotor ataey. Duchenne* has stated that in a number of
cases of ataxy the cervical sympathetic must be regarded as
the starting point of the morbid processes. This he infers
from the frequent occurrence of the well-known oculo-
pupillary symptoms—contraction of the pupil with increased
vascularity and temperature of the eye, sometimes also dila-
tation of the pupil during the attack of pain, eontraction
and dilatation by turns without vascularity, or unilateral or
bilateral myosis.

Duchenne explains in a somewhat far-fetched way the
absence of positive post-mortem evidences in the sympa-
thetic by the existence of degenerative changes in the
posterior columns. He supposes that the sympathetic is in
the first place functionally affected—thence the pupillary
phenomena, increase of heat, &e. ; that this * functional dis-
turbance 7’ in the sympathetic then exerts a *“ neuroparalytic
action ’ on the posterior columns, thus giving rise to the
atrophy.t The sudden attacks of pain in the bladder and
rectum, and the disorders of the genital functions, which
occur in some cases, are regarded by Duchenne as functional
disorders originating in the abdominal sympathetic. He
leaves quite unanswered the important question why we
gshould not rather consider the pupillary, vasomotor, and
urogenital centra situated in the spinal marrow as the points
of origin of the functional anomalies connected with atrophy.
Carrél and Friedreich examined some cases of progressive
locomotor ataxy most carefully, and could discover no trace
of change in the sympathetic. In one case of grey degener-
ation of the posterior columns and atrophy of the posterior
roots, Westphal§ noticed nothing abnormal in the spinal

# Duchenne, ** Recherches cliniques sur 1'état pathologique du grand Sym.
pathique dans I'Ataxie Locomotrice Progressive.” Gaz. Hebd., 1864, Nos. 8
and 10.

+ Duchenne, * Sitzung der Acad. des Sciences, vom 18 Jan., 1864.

t Carré, * Nouvelles Recherches sur 'Afaxie Locomotrice Progressive.”
Paris, 1866. *“ Gaz. des Hdp,.” 1865, No. 73.

§ Westphal, “ Virchow’s Archiv,” Band 39, p. 114.
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caused by sudden spasm or relaxation of the vessels, and
presents the most complete analogy to neuralgic attacks,
only that here the irritation affects chiefly vasomotor nerves,
and so leads directly or indirectly to ansemia or hyperemia
of the brain.” He also thinks himself justified in assuming
that the hippocampus major, indicated by Meynert as the
part affected in epilepsy, is a vasomotor centre,irritation of
which, whether from the cerebral hemispheres or by reflex
influences from the periphery, induces the phenomena of the
epileptic seizure.

Nothnagel holds, on the strength of his formerly-cited
experiments, that the cervical sympathetic has a certain
control over the arteries of the pia mater, contraction of
which is accompanied by contraction of the arteries of the
brain, which have the same origin; and he therefore believes
that the epileptic seizure is the result of the ansmia of the
brain consequent on the reflex contraction of its vessels.
According to this theory the sympathetic plays a most im-
portant part in bringing on the epileptic attack, as most of
the vasomotor nerves of the pia mater are included either in
the cervical part of the sympathetic or in the ganglion
supremum. Other investigators (Schultz, Riegel, Jolly) have
not, however, confirmed the experimental grounds on which
this doctrine rests.

XIV.—Parrorogicar. CHANGES IN THE SYMPATHETIC IN SOME
INFECTIOUS AND OTHER DISEASES.

In this short additional note we group together some
observations on changes in the sympathetic, to which no
reference could be made in the former part of this work.
These changes, which have hitherto been but slightly
noticed, have been found chiefly in syphilis and other in-
fectious diseases, in anomalies of the general nutrition
(dyscrasias), &e.

Petrow* was the first who described the changes in the
sympathetic in constitutional syphilis. In twelve cases in
which he examined the cervical, thoracic, and solar plexuses,
he found distinet alteration of the nerve elements and
the interstitial connective tissue. In the first were pig-
mentary and colloid degeneration ; associated with it was an
affection of the endothelium surrounding the nerve-cells,
characterised by great increase in the size and proliferation

* Petrow, * Die Verinderungen des Sympatischen Nervensystems bei Con-
gtitutioneller Syphilis.” Virchow’'s * Archiv,” 1873, Bd. 67, p. 121.
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