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MODES OF FATAL TERMINATION IN MULTIPLE NEURITIS, 417

slight febrile symptoms. She took to her bed for a day, and
then resumed her household duties with difficulty for nearly a
week, when she was compelled to take to her bed again. She
remained in bed for four days, and then, on attempting to
walk, she staggered like a drunken person, and had to be
assisted to bed again. All this time, that is, during these four
days, she complained of severe pains in her back, which were
relieved by sitting up. She sent for Dr. Veiteh on 30th
March. He noticed the weakness in her hands, legs, and
feet, and as she had not slept for six nights, he gave her a
powder to make her sleep, but without effect. For her weak-
ness he ordered her a tablespoonful of whisky four times daily.

On Sunday, 1st April, she got up, but fell to the floor,
and, being unable to rise, was lifted into bed. During the
night following she suffered much from numbness of the
hands, and on the following day (2nd April) she was admitted
to the Royal Infirmary. According to Dr. Veiteh, who saw
her for the first time on 30th March, the symptoms seem to
have come on in the following order :—

1. Weakness, amounting to staggering—about a fort-
night's duration.

2. Sleeplessness (due probably to the nocturnal pains
which began simultaneously) about a week before
admission.

3. Numbness in the hands—the day before admission.

It may be mentioned here that most careful inquiry was
made with regard to the question of infection, and though a
neighbour’s child had recently died of diphtheria, there was
no history of sore throat in any member of the patient’s
family.

Habits—Her food does not seem to have been plentiful
or of good quality. Her friends assert that she was not given
bo drink ; but close inquiry has been made by Dr. Veitch,
Who has learned that she was frequently in the habit of
locking herself in a room with no good reason for doing so;
and he further states that she told a neighbour that they had
gone through nine large bottles of whisky during New Year's
week. They had no visitors to help them. She had a liking
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for her she could extend them. The inability fo use her
flexors was more marked on the right side.

The grasp was feeble, and the flexors and extensors of
the forearm weak; the muscles of the upper arm were a
little stronger.

The muscles of the lower extremity did not react to
faradism, but reaction was obtained in the upper extremities,
although feeble, especially so on the right side.

Vasomotor symptoms were absent, except a slight cyanosis
of the feet, and distentions of the superficial veins.

Visceral funmetions—There were no symptoms of dis-
turbance of the functions connected with the viscera.

The patient was extremely feeble and irritable, and alto-
gether incapable of undergoing a minute investigation, and
the clerk had not completed his examination when she
became so ill that no further clinical observations were
possible. The provisional diagnosis was peripheral neuritis.

The treatment adopted was a careful regulation of diet,
the subcutaneous administration of strychnine, and the em-
ployment of mild faradism and gentle massage.

From the time of her admission the patient was extremely
restless, and constantly desired change of position. She slept
very little at night, notwithstanding the administration of
potassium bromide and chloral hydrate. So great was her dis-
comfort, that the nurse’s attention was constantly taken up
with her. She fook her food well, but was extremely irritable,
and complained of intense pain in the lumbar region when
moved,

She was seen at 2.30 AM. on Thursday, 5th April, by the
Resident Physician, who had occasion to sit up with another
patient till that hour, and looked at Mrs. H. before retiring.
The nurse had put screens round her, as she thought the
patient felt more inclined to sleep when shut out from all her
surroundings. At this time she was sleeping, and seemed to
be no worse than on the previous day.

At about 9.5 AM. on Thursday, the Resident Physician
was summoned, and, on going to the ward, was surprised to
find the patient quite unconscious, and exhibiting marked
cyanosis about the face and lips. The nurse reported that
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moderately dilated, and reacted to light and for accommoda-
tion; the movements of the eyeballs were normal. The
patient complained at this point of double vision. The sense
of smell and of taste on each side was confused, but more so
on the left; the hearing was good.

The deglutition was apparently unimpaired; and her
micturition and defacation had been guite normal up to this
stage.

She complained greatly at this point of pains in her legs
and back, and of numbness in her arms and legs, but of no
other subjective phenomenon.

Her sensibility to touch, pain, temperature, ete., as well
as her muscular sense, were as on first examination.

The plantar and patellar reflexes were lost, as when first
examined.

Her lower extremities were now (mid-day of Thursday,
5th April) quite paralysed, as were also her trunk muscles,
intercostals, and diaphragm, as well as those of her upper arm
on both sides. The muscles of the forearm and hand on each
side were considerably weakened, but retained a little power
up till the time of her death,

No reaction fo faradism could be got in the lower ex-
tremities, nor in the intercostal muscles. It was slight in
the upper extremities.

With one pole over the spine in the region of the third,
fourth, and fifth cervical nerves, and the other on the
sternum or abdomen, no reaction could be got.

Artificial respiration was kept up, without intermission
for even a minute, altogether for sixty-eight hours, at the
end of which time the patient died from exhaustion. It was
carried out by relays of students, and although other methods
were tried, Sylvester’s seemed to be most effective. Occa-
sionally her respiratory power was tested, but in no instance
did she breathe longer than half a minute without artificial
aid. In addition to the employment of artificial respiration,
brandy, ether, and strychnine were repeatedly given—the
two latter often subcutaneously. The nourishment consisted
eFtirely of {:ﬂilk, beef-tea, and meat extract. Oxygen was
given at various times, but without effect,
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anterior part of the right lung. The left pleura and peri-
cardium were normal.

Heart—1Its external appearance was normal. Both ven-
tricles contained ante-mortem coagula, extending along the
arterial trunks. The arterial valves were competent.

Cone Diameters,

Aortic . . ; - ‘ . . 0:95 in.
Pulmonary . : 3 [ ; SO LD
Mitral . : : ; 3 3 R i
Tricuspid s g f : ! AR [H 12T

The valves were normal.

The left ventricle was slightly hypertrophied. The other
cavities were normal; the heart muscles appeared healthy.
Heart weighed 13 oz

Lungs—Left lung weighed 1 1b. 3 oz. Posteriorly it
was congested and very cedematous, and the bronchi con-
tained abundant frothy and blood stained mueus. Right
lung weighed 1 lb. 4 oz, and was in a similar condition.
No consolidation in either of the lungs.

Abdomen—The peritoneum was normal.

Liver—Weighed 4 lbs. It was congested—otherwise
normal,

Kidneys—Right weighed 6 oz. The capsule was very
slightly adherent in parts, but there was nothing else abnormal.
Left kidney weighed 64 oz, and showed nothing abnormal.

Spleen.—Weighed 6 oz., and was perfectly normal,

None of the other organs showed anything abnormal.

There were no tumours or evidence of anything pressing
on cord or nerves. No gross lesions discoverable on naked-
eye examination to cause the paralysis.

For these details we are indebted to the courtesy of Dr.
Leith.

Microscoric EXAMINATION,

The portions of the nervous system specially examined
were—the brain and cord, the brachial plexuses, the right
ulnar, the sciatic, posterior tibial, and the right anterior
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tracts were seen to have suffered in the same way, although
only for a short distance. These tracts stained more deeply
with eosin, and showed slight increase of connective tissue,
but little proliferation of nucleated cells.

Close to the medulla, and in the dorsal region of the
cord, the central portions of the postero-internal tracts
appeared normal,

In one section, taken from the region of the cervical
enlargement, a small hemorrhage was seen in the grey matter
at the root of the posterior cornu, on the right side. The
capillary from which the hemorrhage had occurred showed
very slight, apparently hyaline degeneration of its wall. No
other heemorrhage was observed.

The anterior and posterior cornua otherwise appeared
normal, but the pesterior nerve-roots between the ganglia and
their entrances into the cord, and to a much less extent the
anterior, showed increase of nucleated cells, to be presently
described, especially near the vessels in the septa of the
endoneurium. A few of the fibres, especially those peri-
pherally placed, or next the septa, showed slight granular
degeneration of their medullary sheaths, but the majority
were normal.

The following changes—some of which are of the greatest
interest—were observed in the nerves:—

I. Interstitial,

1. Vascular changes—These are best marked in the
arterioles and capillaries, and much less marked in the veins,
We take an arteriole for the purpose of deseription, because in
these vessels the appearances are best marked. Thisschange
shows itself first in the intima. Roundish or oval cells, with
a single large rounded nueleus, generally showing karyo-
kinetic figures, and with a very small amount of protoplasm,
appear next the lumen of the vessel, and project into it.
These gradually inerease in number till there is an almost com-
plete regularly arranged circle of these cells; greatly dimin-
ishing the lumen of moderately sized arterioles, and almost
blocking the smaller ones. In fact, in some of the minute
arterioles and capillaries, the lumen is completely obstructed
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the disease! The first observer was Minskowski, who noted
similar changes in 1888.%

Some of the nerves show very early stages of capillary
formation, especially in the endoneurium and the inner
lamelle of the perineurium.

2. Connective tissue changes—In the perineurium in some
nerves there is marked thickening of the inner lamellz, with
proliferation of connective tissue cells, and in many cases the
same kind of cell, seen in the arterioles, appears between
the lamelle; these are mostly in groups, though they also
appear singly. These lymphoid-like cells show here, too,
karyokinetic figures, and they may be easily distinguished
from the normal connective tissue cells by the great size of
their nuclei, and by the examination of sections of the
nerves cub longitudinally,

In the endoneurium the septa are thickened to a greater
or less extent, and the lymphoid cells—if we may so ecall
them—are seen in and between the connective tissue strands,
generally more numerous in the neighbourhood of vessels,
but also free between the nerve fibres. They are found
in great numbers towards the periphery of the funiculi.
Many show karyokinetic figures, some are seen in process
of division, and two cells may be seen which have evidently
just divided.

Leucocytes are also present, but the cells almost invari-
ably present in all the nerves, though in very varying
numbers, are the lymphoid cells, which so closely resemble in
appearance the cells in the capillaries, The apparently free
lymphoid cells between the nerve fibres are generally, how-
ever, considerably larger than the cells in the vessels,

These free lymphoid cells are in greatest numbers, and
are best seen in spaces which have evidently been oceupied
by exudation. This exudation leaves a few fibrinous shreds
behind as evidence of its previous existence, and in addition
these lymphoid cells.

In nearly all the nerves affected there is evidence of more
or less of this exudation separating the nerve fibres or squeez-

1 “ Deutsche Ztschr. f, Nervenheilk.,” 1808, bd. iv. p. 38,
* 4 Mitth. aus d. med. Klinik zu Konigsberg," Leipzig, 1888, 5. 50,
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can be readily differentiated from the lymphoid cells by
their relationship to the nerve fibres, and by their spindle-
shaped appearance on longitudinal section. From a very
careful study of a large number of sections of all the nerves,
we may confidently assert that where these changes in the
segmenta.l' nuclei exist, the myelin of the fibre is inevitably
degenerated.

3. Aawis cylinders—These are seen in certain nerves to be
much distended, in others swollen up and vacuolated, and
in many fibres of the most affected nerves they have dis-
appeared altogether. _

The parenchymatous changes will be referred to at greater
length where requisite.

It should be stated that different portions of each nerve
were examined so as to compare changes at different levels, so
far as the specimens permitted; and we can assert that in
these nerves, though there were marked differences in detail,
the chief characteristics remained the same; generally, how-
ever, the nearer the termination the more marked the degener-
ative changes were.

Taking the nerves in order :—

Right sciatic—The changes in the arterioles, ete., are
well marked, though not to the same extent as in the right
posterior tibial nerve. They are well seen in the connect-
ive tissue between the funiculi, but specially within the
funieuli themselves. The cells are most numerous in the
intima, and there is less thickening of arteriole walls than
in the right posterior tibial. —The perineurium is little
changed, only here and there aggregations of lymphoid cells.

There are few lymphoid cells in the interior of the funi-
culi, and only a small proportion of these show karyokinetic
figures.

Of the nerve fibres, many are normal, but more are
granular ; here and there, nearest the periphery of the funieuli,
a few fibres have apparently run together, but these are not
numerous. Some of the axis cylinders show swelling, and
some have totally disappeared, especially in those fibres show-
ing most advanced degenerative changes,

Rught posterior tibial nerve.—In this nerve the most marked
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the perineurium among the nerve fibres, many showing karyo-
kinetic figures, and mostly grouped near the periphery of
the funiculus.

There is slight increase of connective tissue of the septa
inside the funiculi. The fibres are apparently, to a great
extent, normal towards the centre of the funiculi, those
degenerated are mostly peripherally placed, although they
are met with scattered here and there among healthy fibres
throughout the funiculi. The axis cylinders show to a less

& _.-I".J._._
Fig. 3,—Hematoxylin and eosin (x 350). Right posterior tibial nerve.

Transverse section. Shows lymphoid cells and also greatly enlarged
axis cylinders,

extent the changes described in the right posterior tibial
nerve,

Left sciatic nerve—The changes here closely resemble
those met with in the right sciatic, but in certain funiculi

the lymphoid cells are in much greater numbers, and show
better marked mitotic figures,

'I:here is alac{- much greater proliferation of segmental
nuclei, especially in certain funiculi, and in these the medul-

lary sheaths appear much more degenerated, and more
universally so.

. Some of the axis eylinders show great bulging or balloon-
ing out. One in particular was observed fully twelve times
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The diaphragm.—Portions near to and at the entrance of
the phrenic nerves were examined.

There is no great change in the transverse striation,
except in a small proportion of the fibres, where it appears
very faintly marked. Far better marked is the proliferation
of the nuclei of the sarcolemma. This is well seen in the left
half of the diaphragm close to the entrance of the nerve, and
is better marked than in the right half. The sections of

& R il

F16. 5,—Weigert-Pal (= 60). Right phrenic nerve. Transverse section
(slightly slanting).

diaphragm, including smaller branches of the phrenic, show
more marked degeneration in the myelin of the nerve fibres
than in the nerve trunks themselves.

Fig. 5 is a nearly transverse section of the right phrenic;
many of the fibres are normal.

Fig. 6 is taken from a longitudinal section of a branch
of the right phrenic in the diaphragm.

Some surprise may be felt that, where the diaphragm was
so markedly paralysed, so little change, comparatively speak-
ing, should be found in the nerve fibres themselves, It must,
however, be remembered that women breathe far more with


















