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NTURITIS
A CLINIGAL AND PATHOLOGICAL.STUDY
The cases recorded in the clinical section of
this theseis, came uﬁﬂerx the observation of the writer;
while acting as house physician to Dr John Lindsay Steven
in the Glasgow Royal Infirmary. They comprise all fhe cases
of definite disease of the peripheral nerves. out of a tot-
2l of over three hundred patients, suffering from general
medical disorders. The number of cases is too small fo al-
low of any gensralisations, and the plan adepted has beéﬁ
to make 2 separate study of each case . with snecial refer-
ence ton any uncemmon phenomena. The obszervations redorded,
except where.aﬂother's name is mentioned, were made by the
writer and embodied in his reports in the journals of the
wards, while some of the patients were afterwards semn 2t
.their own homes. Dr Lindsay Steven kindly gave permission
to make use of the revorts, which were primarily written
for him.

In the pathologibal'seotion no original work is
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recorded, and the:writer merely offers a direst of his read;
ing, undertaken for the purpvose of gaining a standing gzround
of ascertained facts, an appreciation of some of the the-
ories which have proved true guides, and a zlimpse down

some of the paths, which the various pioneers are invest-
igating, in the general search for truth. Short sections
onAthe anatomy and physioloey of_nerves_ha?e beeh inbluded,
for the purvose of défining terms, and of indipating the

basis .upon which the pathology rests..
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GASE I Multinle Peripheral Neuritis of Alcoholic

Origin X (Polyneuritic Psychosis)

P.G. aged 49 was admitted on the llth November 1905

Complaint - Loss of power of the legs and general

weakness, of three months duration.

History of the illness. Up till three months aro,

the vatient savs, he enjoved very gcod health and was juite
fit for his duties. The first feeling of weakness was in
his legs, whicgjgg%umbed,and as 1if "ésleen”. Previous to
fhis'he could walk all day, and, indeed, his work compell-
ed him to go about 2ll the time. He now found that he had
to sit down every few minutes, on account of the excess-
ive weakness. He never tumbled down, though he often stag-
gered, and with this there was great general weakness. His
appetite has failed very much, and he has vomited a good deal.
His eyvesieght ﬁas become defective durinz the last three
months: for some weeks alsc he has had some singing in his
ears.

His wife,on being queStioned; confirms most of these

statements as to the course of his illness, but says that

for the past eizhtesn months, he has indulged very freely

in alcohol, and has thereby lost one situation after an-
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other. Previously he had been very abstemious, and had beet
in a good social position. No history of excessive smok-
ing is obtained.

Previous Health There is no history of anv former

illnesses; he never had any epileptic convulsion.

Fami¥yy History - unimportant

Present Condition 12/11/05 Temp.38 Pulse 84 Resp.26

The patient lies on his back, breathinz easily; he has 2
look of weariness. The face is vale: the eves lack lustre
and the conjunctivae are a-litfle osngeéféd. The lipskare
paie and bluish; the tonzue is clean and not tremulous.
The extremities are blue and cold. Thelpatient looks more
than his ace.

The Mental Condition is weak. He complains in 2 whin-

ing tone of his misfortunes, and describes himself as a2 most
exemplary person. Many of his statements are qﬁite obvious-
ly fabrications, e.zg.he says that up till the dav before
admission, he was working as a cnntractor's foreman and
earning 25/- a week, whereas his wife assures us, that he

has only had casual employment in the last Vear; and late-

ly has not been fit for work. In reoly to many questions
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about recent events, the vpatient's answer is "i don't
remember".

The Legs There is a reddish mottling of the skin
at the ankled, as if from venous stasis in the small ves;.
sels, and there are some varicose veins. There is great
weakness of all the muscles of beth legs, but no absolute
paralysis is made out. Possibly the weakest group is that
of fhe nesareal. extensors on the left side, where there is
a certain amouﬁt of foot drop. The walking power is very
poor. The legs are stiff and can hardly be raised from the
ground, being dracped along. The body is bent and the knees
are keot far avart, so as to assist in maintaining balahoe,
but even with that, the patient is zlad to assist himself
by grasping at any supvort. He cannot raise himself on his
toes. The knee-jerk is absent on both sides. Ankle clonus
is not obtained. The legs are drawn up on plantar stimula-
tion. Babinski's sign is not present. The cremasteric re-
flex is present.

Sensation Great diminution in tactile semsation
ts found, from the feet right up to the level of the xiphoid

cartilage. The loss of feeling is most absolute in the legs,
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n the same area the sense of paln, and of hest and 6514,
is vractically gone. It is gradually regzained as oﬁe passes
upwards on the abdomen and back of the trunk. There does
not seem to be any loss of musculazr sense.

The Arms The muscular power is deficient., but not
to anythinz like ‘the extent seen in the lezs. The dynamo-
meter with the rieht hand registers 10 kilos, with the
left hand I5 kilos. No loss of semsation is made out,and
the patient can write well.

The Eyes The visual acuity of the right eye is @x@R%R
5-80ths; with the left eye none of the types can bpe read,
and fingers can scarcely be counted. The pupils are con-

tracted: they respond to light and in accomodation. There
is partial ptosis: the evelids can be lifted for a few sec-
onds, but are soon allowed to drov again from weakness.
" Ophthalmoscopic examination reveals nothinz abnormal- in
either fundus.

The Ears The patient complains of buzzing, which
he says has been present for some Qeeks. He hears a watch
at a distance of 1" from the left ear, but only on éontaét

with the rizht.
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Circulatory Systam No apey best is seen or felt

The right border of cardiac dulness is %" to the lefty,

and the left border 3%" to the left of the middle line,

the upper borde¥ i8 in the éth $pac6. On suscultatisn the .
point of greatestninfenéity éf the first sound-is in the
B5th space 3%" to the left. The sounds are pure and of fair
quality at the avex, but very faint in the aortic area. The

pulse numbers 84, is small, regular, and very compressible.

Respiratory Svstem The thorax bulzes somewhat on

front. A good percussion note is obtained all over. On aus-
cultation on front, expiratinn is found to be prolonged and
to be accompanied by rhonchi. On both sides oehind the re-

spiratory murmur is very feeble, and prolongzation of expir-

ation is still detectable.

The Abdomen is moderately distended and tympanitic.

The hepatic dulness measures 34" in the mid-clavicular line.
The splenic dulness is not enlarsced.
The Urine is amber, acid, spgr. 1020, has a de-
posit of urates, contains no albumen, blood, bile ér sugar.
On the day of admission and again three days later,

the patient was seized with an epileptic convulsion. In the
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second (in which‘he was seéen by the writer) the clonic %

spasm chiefly affected the face, and lasted about two minutess;
unconsciousness continued for abeut fifteen minutes.

Progress of the Case 23/11/05 A zood deal of improve-

ment has taken place in this patient's condition. He feels
better generally,andlthé pulse is stronger. He still com-
plains of pain in the calves of both legs, which are ten-
der to pressure. The walking power is better and the gen-
eral condition of the muscles firmer. On testing sensation,
it is found to be quite acourate and acute above the knees;
from there downwards on both sides it is less so, espec-
ially in the ankles and feet. A fairly ligzht touch can,
however, be aporeciated in most places. He is unable to
distinzuish a pin-prick as such below the knees, and feels
no pain from this. It is not possile to relate the anaes- |
thesia to the anatomi&al distribution of nerves. The knee-
jerks are still absent: the plantar reflex is normal.
19/12/0%5 The walking power has gradually improved,
but there is still considerable stiffness and loss of spring
in the legs: he ocan, hoWe&er, raise himself on his toes. THe

pain on pressure still continues in the calves of the legs.
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The patient leaves hospital today.

Two months later the patient died at home. No re-
cord has been obtained of the terminal phenomenaw,

Comments on Case I

We are dealing here, not merely wifh a case of mul-
tiple neuritis, but of chronic alcoholic intoxication, af-
fetting many of the orgzans of the body. The loss of appet-
ite and vomiting betoken'gastric catarrh: the blue lips,
cold and livid extremities, feeble heart's sounds, and weak
sulse give unmistakable evidence of implication of the cir- -
culatory system; while in the nervous system, the func-
tions of the brain and sbecial senses are impaired, as well
as those of the @gg§§¥§'nerves.

The impairment of motor power did not'proceed be-
yond paresis, there being no absolute paralysis of any
musCle and no deformitv. The tvpical conditions of ankle-
drop and f£me wrist-dron had not been reached, but fhe tot-
tering and shuffling zait, showed how marked was the muscular
weakness. The loss of spring in the foot, preventing the
patient's raisineg himself on his toes, is a point on which

Ross laid great stress, and it is noteworthy that the pat-
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ient rezained this power while in hospital. The partial :
pfosis, indicating weakness of the third nerve, showé fhe
wide extent of the motor vparesis.

There is nothing absolutely distinctivé of peri-

nheral neuritis in this generalised paresis of muscles.

Such a condition might occur in a wasting disease of al-

most any origin, or pe the result of chronic poliomyelitis,

and it is the conjunction of thim condition with the sensory and
ﬁsychipal'symptoms, that gives that clinical entity, which
pathblogical investization has shown to be due to multinle
peripheral neuritis.

The initial numbness, gﬁiﬁéﬁ@ﬁég; superficial an-
aesthesia,aﬁgﬁﬁ tenderness of the muscles and nerves, form
a'characteristic group of symptoms. Spontaneous pain which
is commonly found , was not oresent in this case. The'exten-
sion of the anaesthesia to the trunk, without loss of sen-
sation in the afms, is unusual, but it is to be noted, that
ravidly under treatment the anaesthetic area became limited
to 2 rezion below the knees, and continued definitely so

till the patient left hospital. With regard to the nature

of the anaesthesia, the weak intellectual condition of the
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patient made it impossible to base too much faith on his
statements, but its distribution could not be related to

the course of definite sensory nefves. Starfkin his recent
work says; "The distribution of the anaesthesia, when it

is fully developed, corresponds to the parts of the extrem-
ities covered by gloves and stockings, and hence has been
named the glove-shaped and stocking-shaned area of anaes-
thesia.....This distribution is quite diagnostic of multinle
neuritis".

The implication of the special senses is 2 sometwhat
rare complication of alcoholic neuritis. The condition in
the eyes was, presumably, a toxic amblyopia, nothingz hav-
ing been observed to account otherwise, for the marked dim-
inution in visual acuity. No history of over-indulgence in
the use of tobacco was obtained, and Swanzjﬂéssures us,l
"that cases of pure alcohol—amblyopia certainly do occur”.
The affection seems to pe a retrobulbar neuritis.

Yhether the buzzing in the ears and deafness werg
due-tg a similar affection of the auditory nerve or not,
it is.difficult to determine.
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Psyshical Condition The higher mental faculties

of this patient had all become degenerate. The will, in-
stead of regulating his behaviour, was subservient tg a
desire to satisfy his creature comforts, and thus in his
relations with the other natients, he betrayed the utmost
selfishness and lack of consideration. Manliness and‘inde—
vendence of mind were gone, while his fearfulness and whim-
pering speech were rather ludriéous. On some subjects he
could converée freely, but his memory in regard to recent
events was defective. This émnesia is characteristic of al-
coholic dementia% Loss of moral fibre was seen in his tell-
ing lies,while endeavouring to screen himself after var-
ious breaches of ward discipline.

The occurrence of epileptic convulsions, the f[irst
that he had had, is interesting,in that it shows how this
affection mav supervene, at a fairly advanced agé, in those
whose nervous systems have become degenerate. Such a com-
plication is not common,.but casﬁal references are found
regarding it in various writerg. Cagney{ approaching the

subject in the opposite direction, discusses the superven-
x %aﬂdﬂu@% Aoe. ek /mya /68 .
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~-tion of multiple neuritis in patients suffering from ebi-

lepsy and other neuroses.

The treatment in this case was directed to the gen-

eral condition. The patibnt was kent at rest in bed, was
given light ordinary diet, and Raston's Syrup was admbnist-
ered. Under these conditions he improved considerably, but
the fafal termination soon after leavihg the Infirmary is
not surprising, in view of the orave indications in the

various systems.

R N S B
5 i,
v SN Ea
£ H
] & -
A i { LR 1IN i
e v shos
5‘».:%;;;‘; Mo P v N £ § £ TV ~ N 2
. » -
] 5 ga ¢ ¢ - -
. eoa R s H
b e
¥ ',,"’.) w n 1 3
P
[ ® B
m b, | SRS
P N ez s i



/%

CACE I! Alcoholiec Neuritis

of Unusual Type

- Mrs f. aged 34,‘housewife, was admitted on the
iOth January 1906
Complaint - Pain in the feet and legs, especially
the right, of five weeks' duration.

History of the Illness The patient's sixth child

was born two years aco, since when she has not been well,
her chief trouble being weakness, nerﬁousness, and pain in
the back. Fregquently during the night she had cramps, es-
pecially in the soles of her feet, and she had various dis-
turbances of sensation, such as prinkling and formication

in her legs. These always disappeared on rubbing.If she
went out she could not walk far, on account of severe pain
in the back. One day about five weeks ago, she got a chill
while wakkirg washisg; During the nicht she awoke feeling pain in
both legs from the knees downwards, especially in the right.
When she got up out of bed she fell, "having no power in
her'legs": she found also that she had no feeling in her
lezs, and She proved this by cettine her husband to stick

a needle into them. She put her feet into hot water, with

the object of relieving the pain, and she found when she
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took them out, that the right was blistered, although she
had not been aware that the water was too hot. Swelling
commenced at once, and extended from the toes to the knees.
Sever‘e pain continued, especially on the right gids, and
this has persisted. It is of 2 ‘sharp, daftiﬁg character,
passing upwards from the toes at intervals of a few minutes

during the night. As a result she has been able to get

to get very little sleeo. Sensation has gradually returned
to the feet and legs, esvecially to the left.

Previous Yealth,Seven vears ago, she says, she

had an attack of acute Bright's disease followed by gall-
stones. Since then she has suffered f{rom severe pain of 2
colicky character. Her medical attendant.at times injected
morphia for the pain, but about two years azo, she began
to take laudanum and whisky on her own account to obtain
relief. Since then she has continued the havit of taking
these drugs. She used to take twenty-five drops of laud-
anum and half a glass of whisky at a time. Over two months
ago, she says that she determined to break herself of the
habit, and that since then she has taken none.

Social 6ondition8 She stays in a room and kitchen

house with her husband and five of a family.
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Family History - unimportant

Present Condition 1171/06 Temp 95.2 Pulse 104

Resp 20. The vatient lies easily in bed. From time té time
it is seen thafshg she.is suffering attacks of pain. The
face is somewhat bloated. The colour of the mucous mem-
branes is good. The pupils are dilated, they respond to
light and in accomodation. The tongue is large, flabby,
tremulous, and slightly furred. The patient is of a stout
habit of body.

The Lezs There is no apparent atrophy or
swelling, and the condition of the skin is good, except
that on the right foot, there are the remains of the blis-
ters mentioned above. The right foot and leg are the seat
of severe pain, and there is tenderness along the course of
the posteriow tibial nerve. On deep pressdre of the sciatic
nerve tenderness is also elicited. On the left side there
is no pain, but there is tenderness of the calf muscles. All
muscular movements are carried out fairly well, and it cannot
be said that there is any paralysié. Common , temperature,
and painful sensations are acute énd accurate, in both feet
and legs. The only sluggish bart is the sole of the right

foot. Both knee-jerks are exaggerated: ankle clonus is not
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obtained, but patelisy cleniis en the ¥izht side is Iéund.
The plantar reflex is normal on the left side;.and absent
- on the right.

The Heart The apex beat is in the 5th spaoé,'4” to
the left; the cardiac dulness extends from i” to the left
to 4" to the left of the middle line. The sounds are pure
and of fair quality. The pulse numbers 104 is small, regular,

and of rather low tension.

. The lungs, abdominal organs;y and urine present nor-
mal characters. Pelvic examination reveals nothing abnormal

in the uterus and appendages

The Electrical Reactions are normal as regards qual-

ity, there being a fair response to faradic stimulation, but the
Xexx nmuscles of‘thé legs rejuire a much stronger current
than thqse of the arms, to produce a contraction.

Progress while in Hospital The vatient was under

obsefvation for six weeks. The acute tenderness of the mUS;
cles and nerves disappeared gradually, especially from the
left which became quite well. Attacks of pain in the right
foot continuaed to trouble her, so that even when she left

she could not put her weight on it in walking. A complaint
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of a feeling of pins and needles in her hands and arms in
the mornings, suzeested an extension of the affection, but
nothing more definite developed there. On the whole the
imorovement in the patient's condition was marked.

Condition a year and a half later 21/3/07 The

patient was seen today. She has quite evidently kept up
her‘habit of secret drinking, and a striking deterioration
of her mental qualities has resulted. HYer house and personal
condition betoken the utmost negligensce. She is very lach-
rymose, bemoaning her hard fate, blaming others for it, and
being unwilling to attribute it to the whisky, which shevac-
knewledges that she takes. She has_delusions of having been
robbed of R £500 (juite a small matter, she explains) and

of being persecuted by her neighbours. Many of her statements
are obviously at variance with the truth, and indeed, one
feels that anything‘that she says, is more likely to be
false than true.

She says that she has now no pain, and on the con-

o

trarv has no feeling in her right foot and leg. On examin-
atlon she is found to have loss of sensation to light touch,

and to pain, from the toes to somewhat above the knee. The



aineieéthétic.éz‘ea{ is of thé';stdc'kinglleg" variety, not fol;
lowing the anatomical distribution of nerves. A deep prick
with a pin is felt as a lizht touch, and firm, deep Dress;
ure on the muscles results in a sensation of ﬁeedles'and
pins, running dowﬁ?the foot. The nutrition of the limb is
good, and there is no appearance of trophic changes. In %
walking she halts a little on this foot, but does not drag
the toes. There is no paralysis of any of the leg mlUscles.
The patellar reflex is still very active; the plantar re-
flex is absent; there is no ankle clonus.

The left leg is normal.

She says that at times she loses the power of her
hands and drops articles, which she has lifted. There is
no appearance of wastinz or paralvsis of the arms.

COMMENTS ON CASE 11

The early occurrence of cramps in the soles of the
feet, is a significant fact, which merits some considera-
tion, both on account of the appearance of these sy long
orior to the time, at which the patient realised that she
was ill, and by reason of the interesting pathological Jquest-

ions, which they suggest. They had troubled the patient
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during the nizht for two years. Cramps, of course, are not
rare phenomena, but their causation and significance, have
not been satisfactorily explained. Their onset after pro-

longed exertion suggests a spasm due to tiring of'the,nerves

or, possibly, to an accumulation of waste products: they

are also found in advanced arterio-sclerosis, where they

may be in line with the spasms of angina pectoris: and their
association with gastric disorder (acidity, flatulence etc.)
is well known, anifﬁ%y have been present in thé above case.
But the occurrence of cramps és an early symptom of peri-
pheral neuritis, was specially reférred to by Rossf who
considered them‘a sign of motor irritation. He says that

they most commonly affect the calf muscles, though thcse of
the forearm and hands are not exempt, and adds: "It is cur-
ious to notice how little attention these cramps have attract-
ed, considering that they are seldom a2ltogether absent, and
that in the majority of cases, th%ydistress the patient for x=
years before the paralysis declares itself". It would. there-
fore, seem, that we have in cramps a sugegestive indication,

pointing to the peripheral nerves, at a period long prior

*'ﬁzw‘““i7@”@% Koc.eik Sage /53
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to the onset of more clamant symptons.

The pathological guestion, which presents itself
is; Do these preliminary cramps represent irritative chanzes
in the peripheral nerves? The whole subject of "Spasm" was
investigated‘by Dr Sevmour Sharkeyf who says that though
reflex svasm no doubt occurs, "it is difficult tc decide
how far the afferent or efferent nerves, or the nerve centres
take the leadinz part in its production'. Dr-Judson Buryff
goes further thkn this, and in his classification of mul-
tinle neuritis, speaks of a definite "spasmodic" variety.

In support of this, he séts forth numerous phenomenz as evi-
dence, which give good zround f{or believing, that early
cramps do indicate 2 commencing lesion of the peripheral
nerves.

In the above case the motor disturbances never pro-
ceded to actual paralysis; the patient's statement, that
during the acute pain, "she had no power in her legsﬂ can-
not be taken %mm literally; certainly in hospital she did

not exhibit anything beyond a slight paresis, With little

or no atroohy. This leads to a consideration of the fact,
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that the- knee-gerks were more or less exagzerated, durinz
all the time that she was under observation in hospital,
and also whep seen again a year’and a2 half{ later. Absence
6f the knee-jerk id censidered a cardinal €ion in multiole
neuritis; the possibility of its being retained has been
denied by some observers, others say that they have never
seen it, while a few record the fact. Ross in an anélysis
of 77 cases, found that it was livelv in five and normal

in one, and that in the others, it was absent during the
whole or part of the time. It should be said, that the ex-
ceedingly active state of the tendons in this patient, at
first seemed to throw doubt on the correctness of the dia-
gnesis, but the subsequenf history set the matter at rest.
Ankle clonus was not obtained, but patellar clonus was on
several occasions. The myotatic irriability wﬁgfﬁ%rmal or
increased, throughout the whole course of the illness. That
this should have been so during the early stage would not
have been so remarkable, but the continuance of this condition
after the anaesthesia had become marked, is quite anomal-
ous. Headf%as shown that’ﬁeep sensibility is due to affer-

ent f{ibres, which run with the motor nerves, and supply
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the muscles, tendOns. faseias, and 1oints”; Prooablv in thls
case these had escaped, and had provided the sensory portlon
of the reflex arc for the knee-jerk.

The ¢linical picture here differs much from the

Aoweyver,
common one. May it not be, that just as we have amyotrophic

lateral sclerosis, with increase of tendon refle<,» 2s 2
variation on the ordinary type of progressive muscular at-
rophy, so there mayv be cases Oﬁ peripheral neuritis, with
2. certain amount of s§z£¥g§ﬂ On the other hand, the condition
of the tendons in this patient may be unconnected with the
neuritis. Dr Parkes Webe;‘has recently drawn attemtion to
the extent to which increase of jerks,and even clonus, may be
present in purely functional disorders. |

The sensory nerVe fibres in this patient's case
were those chiefly affected. To recapitulate, the symotoms
ﬁere?— prinkling and formication in the legs at an early
stage, continuing for some time; acute pain coming on sud-
denly after a chill, and being accompanied by anaesthesia:

persistence of the pains for about three months, during which

the anaesthesia disappeared; and later on the supervention
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of vrofeund éﬁaé§thésia 1n<n§eleg.'This sejuence of events
is such as has been frequently described, but it is their
occurrence with few or no motor disorders, which makes this
a8 vemarkable. In this connection we observe a change
that has taken place in the conception of the disease under
discussion. In looking over the earlier bibliography of the
subject, the term Xzgw "alcoholic paralysis" or "alcoholic
paraplegia” is almost constantly used, showinz that the
prominent clinical feature of the disease, as then recog-
nised, was one which, in the case under discussion, was ab-
sent .

It may be worth while to juote here the description
of this sensory type given by-Pitres and Vaillard?‘as the
present casé seems to coincide very closely with it.

"In some rare circumstances, which appertain spec-
"jally to alcoholic and tuberculous intoxication, neuritis
"seems to limit itself to lesions of the sensery fibres of
"the nerves, which it affects. The motor phenomena are in-
S8i1gnificant or absent: voluntary motor power is scarcely
"affected or normal. Symptomatic manifestations confine them-

‘selves to sensory troubles, at teast the latter dominate the
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"piéturé.“Théy sre: formic¢ation, numbhess, &¥amps o6f péin;
ful spasms in the muscles, especiail& at night, cutaneous
"hyperaesthesia, more or less mixed with anaesthesia, ten-~
"‘derﬁe'sé' of the miiscles and nerves, sharp, shooting, boring,
"convulsive pains in the nerves, muscles, bones etc; These
"pains may be so intense, that they produce a state of nain-
"ful varaplegia, agd by the deprivation of sleep, the con-
tinuance of suffering leads to wasting. The tendon reflexes
"are oftegpreserved, and the cutaneous reflexes exaggerated"

As regards trophic disturbances, one point calls
for special notice, viz., the production of blisters. Thgse
were caused on the night of the onset of the acute Daiﬁ, by
the patient putting her feet into hot water, and the remains
of them were present at the end of five weeks. The anaes-
thesia was doubtless the cause, which nredisposed to the
production of the blisters, and hindered their healing. Sim-
ilar cases are on record? where water, seemingly pleasantly
warm, has caused burns in anaesthetic limbs. |

In view of the continuance of drinking after .leav-
ing hospital, a much more ravid extension of the disease

might have been expected. But if the advance in the peri-

*/JZ WIS ey Pannal 7 Deotacto % The ./%wm]/%&//m ’
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phery was slow, the brain showed unmistakable signs of the
increase of the poisoning. The evidence of uncleanliness,

the bursts of passion, alternating with fifs of weeping,

the grandiose ideas of opulence, coupled with delusions of
having been robbed, siandered, and persecuted, betoken a stace
In 2lcoholic insanity, earlier than that of case I, but

quite as definite.

The treatment in this case consisted in absolute
rest in bed, light ordinary diet, abstinence from alcoholic
stimulants, and the administration at first of salicylate
of soda. Various sedative liniments were tried for the pain-
ful parts (which were kept well protected) and by these m
measures considerable relief was obtained. At the end of
three weeks, the acute pain having subsided, the constant
current was commenced, an application of ten minutes being

given every second day. Afterwards gentle massage was begun

and a general tonic was administered.
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ALCOHOL in relation t6 PERIPHNRAL NWIJRITIS

These cases are believed to be 6f aléoholic orizin.

In the first the chief beverace was undoubtedly whisky,
théuzh beer cafindt be altspether éxsluded: in the secend
case whisky was said to be the only form of alcohol imbibed.

Up till 1900 it was generally held, that alcoholic
paralysis was confined to spirit drinkers: this view had
been accepted for over 100 years, since Lettsom's descrip=
tion in 1789. The Manchester epidemic of arsenical nsuritis
in beer drinkers (in 1300) threw a new lizhi on the subject
of etiology, and the matter was fully discussed at the meet=
inz of the Pritish %edical Association in the followinz vear.

Dr E.S.Reynoldgeof Manchester, whe had been so suc-
cessful, with others, in tracing the outbreak to its source,
said that he had been'sceptical for many years, 2s to the
restriction of peripheral neuritis to spisit drinkers, and
that. indeed, he had always obtained a historv of beer-drink-
ing as well. After the epidemic broke out, its orizin had
baen traced to arsenic in the beer, which element was also

recovered from the hair, skin, etc., of those suffering
*-t f Konoldo 'ﬁgéyé%Zuafb4bwaﬂﬁ;2n/¢z%zé@ﬁ9ué%a
7 ' A peom
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from the affection. i-Ié went on to maintain, that probably
arsenic was the chief, or even the actual cause , of the
bulk of the cases previously known as "alcoholic neuritis".
He also suggested that where an undoubted history of pure
spirit drinking was obtained, the whisky might havé con-
tained arsenic. His.statistios showed, in anv case, that
since the stoppage of all contaminated beer, the disease
had become rare in Manchéster, where, in former years, it
'had been Jjuite cbmmon.

Various leading vhysicians commented on these views,
aﬁd the\zeneral trend of opinion, was acainst the accept-
ance of the arsenical theorv of alcnholic paralysis.

The opinion of Sir William Gairdner may well be
quoted here. He said that since 1384, when he had seen five
or six cases at one time, in the wards of Dr Ross in Man-
chester, he had been carefully on the outlook for similar
cases in Scotland, where, spirit-drinking being so Com&on,
one would expect to find well harked examples of alcoholic
paralysis. Yet it was safe to say, that the cases he had seen
in all these years, if not numbered on the fingers of one
hand, would be well within the fincers of his two hands.

Ye believed , therefore, that some kind of localising cause,

3§6402W”%;Ma%wm Lontsihiitimy % Diceoasiory LI J 1Yo!
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other than alcohol, was evident, such as arsenic in the

recent epidemic.

The ceneral outcome of the discussion tends to

"
shake one's faith in the 'oure spirit origin of alcoholic
neuritis. and to suggest that thére is always another fact-
or in the case, acting either alone, or on nerves nrevious-

ly weakened by excess.
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CASE I1lI Tuberculous Neuritis

Yrs M. aged 45, an office cleaner, was admitted
on lst February iQOé
Complaint ; Pain and weakness of the left leg, of
six weeks' duration, with "bronchitis".

History of the Illness. For about two years the

patient has been subjecf to“bronchitis". About seven weeks
azo she had an extra bad attack, and had to st&p work and
remain indoors. About a week later, i.e. about the 18th
December, while sitting at the fire, she bezan to feel a
numbness in her left calf, spreading down to the toes. She
perceived that sensation was cone on the outer side of
this leg, but that it was present on the inside and on

the sole. This numbness remained the same for about two
hours, when excruciating pain commenced, shooting up from
the big toe as far as the ankle, above which the leg seem-
ed to be “sleeping”. The patient says that this pain far
exceeded any other that she has known, including labour
pain. It lasted for about five hours, and was not reliev-
ed by hot applications and other remedies. Since then she
has always had pain in the same olace, but never of any-

thing like the acuteness observed at the onset. At first
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no swelling or redness was to be seen, nor did thev appear
fill a fortnight later. On the ?4th inst. she came up here
and ,when seen, it was observed that there was swelling

and redness about the ankle, which were so marked as to
suggest some acute inflammatory condition, and she was ad-
mitted to a surgical ward. With rest the redness and swell-
ing 21lmost disappeared; she continued to have some pain,
but went home on the 30th,When she begzan to go about her
house work, the swelling and redness ﬁggéppeared, and she
had considerable discomfort in walking. Dr J. Wallace An-
derson, of Denhistoun, who Had previously been in attend-
ance, sent her upaﬁggg.

There has never been any special swelling and vpain
of the great toe; and there has been no pain or other af-
fection of the right leg.‘The appetite has been poor. The
bowels are regular. Mgnstruation has been irregular in the
last six months. The cough has continued to trouble her
a goodvdeal. There is a yellowish spit which has occasion-
ally been streaked with blood. She has been feeling less
fit for her work since last July. At night she perspires
freely. |

Previous Heaith At the arze of 32 she had "inflam-
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mation of the WGmb”;‘féiiéwiﬁg’ﬁhé bitth of her last child."

About five jears ;go shé Qa; ;ubiectztdl"fité“;'wﬁgéh sééﬁ

te have been epileptic in nature. These occurred oh occas;

ions at the menstrual period, for about 2 year, but have

not troubled her since. Three vears 270 the patient had en-
Fever

teric fever and was in aAHospital for four weeks.

Social Condition The patient has been 2 widow for

twelve years, and # has maintained herself and three of a
family. Previously she did washing, but lately has been

cleaning a warehouse. She never takes any alcoholic 1iguours

Family distory is unimportant. No tubercular ele-

ment is found in it .

Present Condition 2nd Feby. Temp 97 Pulse 88 Resp?0

The patient lies easilv in bed without obvious sign of

discomfort. The face is thin but well coloured. The pupils
are small: they respond to lieht and in accomodation. The
tongue is moist and claan. The eyes are sunken, and the
general condition suggests a wiry habit of body, with

some degree of emaciation. There is a slight amount of

clubbing of the fingers and curvinz of the nails. The hands

tend to be cold in the mornings, and the patient says
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she suffere from "dead fingers”.

The Left Leg presents an atrophic'appearance as

compared with the right, and feels vefy flaboy. There is

at present a slight erythema of the skin of the foot and
ankle, and when the leg is allowed to hang down, this deep-
ens to a dusky red colour. There is slight swelling about
the dorsum of the foot, and the natural hollews about the
ankle are filled out. She complains at present of a dull
pain on the dorsum of the foot and in the ankle, an& there
is tenderness on pressure, from the toes to a little ab-
ove the ankle. There also there is some oedema. The exter-
nal popliteal nerve can be felt, and does not avpear thick;
ened as compared with its fellow on the xihg right side.
The measurement at midcalf is 9%", as against 10% on the
other side.

Motor Power of the left Leg When the patient sits

with the limb hanging, it is seen that there is marked
foot-drop, and she is 7uite unable to faise the toes. This
can, however, be performed passively without causing any
discomfort. Plantar flexion of the toes is readily per-

formed, and the various movements at the knee- joint are
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at once carried out.
In Walking the patient lifts the left leg higher

than usual, to avoid scraping the toes on the ground. Little
weizht is put on this foot in walking on accoﬁn& of pain

Sensation (left leg) The knee-jerk is less active

than on the right side. The plantar reflex is normal, but
not very active. There is marked impairment of common
sensation on the dorsum of the foot, from the toes up-
wards and outwardsgf%ver an area involving the whole out-
er asvect of the lez, as far as the head of the fibula.
The inner margin of this anaesthetic area on front, does
not quite reach the tibia, while posteriorly, it extends
about halffay across the calf. All the toes are affected,
but it is noted that there is better sensation in the sec-
ond and fifth toes, than in the others. In the sole and
elsewhere in the leg, sensation is acute and accurate. Sen-
sations of heat and cold cannot be differentiated over

the above area; painful sensations from a needle prick

are felt, but are much dulled in comparison with normal.

The Right Leg is normal.

Examination of the Lungs (Dr Lindsay Steven) "Ex-

"aminatdéon of the chest reveals slight relative dulness
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”below the right clavicle to the énd rib, and to the right
"shoulder behind in the supraspinous aﬁd interscapular
"regions. On auscultatién the r.m.'over.the right front is
"more intense and superficial than over the left: no rales
’are detected. Posteriorly in the dull area, wheezing rales
"observed with prolonged expiration. At the right base post-
”eriorlv over its whole extent the r.m. is of the bronchial
"tyoe, and inspiration is accompanied by numerous, rather'
"fine, crackling riles. Auscultation over the left back re-
"yeals practically normal results.”

There is a constant cough with a moderate amount
of purulent expectoration. Microscopic examinétion of the
sputum shows tubercle bacilli in very large numbers.

The Heart The apex beat is in the 5th space, 3"

to the left: at that level the cardiac dulness extends {rom
4" to 34" to the left. The heart's sounds are pure and of
good quality. The pulse numbers 66, is small, regular, and
of zood tension.

Fxamination of the abdominal organs yields negat-

ive results.

Progress in Hospital 17/3/08 During residence the
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chief complaint has been of pain, mostly about the great
toe of the left foot, so that a sedative has frejuently been
required at night.The anaesthesia, though much less proé
nounced, is still present. The muscular vpower is greater,
and the patient can walk better, and can slightly extend
the toes. There is a moderate response to Faradic current,
showing that there is no reaction of degeneration. Faradism
as a therapeutic measure has been commenced, the current
being of sufficient strenzth to cause contraction of the
muscles. Cough, with a moderate amount of spit continues.
Tubercle bacilli are still fairly abundant, and on one or
two occasions the sputum has been blood-tinged. The condi-
tién of the luﬁgs doeé not differ much from that described
above.

Condition eighteen Meonths Later After leaving the

Infirﬁary, the patient went to Bridee of Weir Sanatorium
for ten months. during which time her condition improved
very much, and she zained two stones in weight. For the
first two months she continued to have a good deal of pain
in the affected foot, but with the improvement in general

health this became much less. The power of the muscles grad-
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ually returned, so that at the end of two months she no
longer dragged her toes. Dr éuy reports that when she left
the Sanatorium "thé crepitations had all disappeared from
" the right apex, and the quantity of sputum had diminished
"from 30 drms. a day in the first week, to 13 drms. a day
"in the last week of residence". At present , though not
strong she is able for her household duties, and has only
a slieht cough. She has completé moetor power in the left‘
lez and sensation is perfect. At times, however, she feels
prinkling in the x=mims area previously anaesthetic, and
has some pain about the great toe. The nutrition of the
skin is good, and there is no ervthema.

COMMENTS ON CASE I11

In this we have a very perfect example of toxic
selection. The nerve affected was the external popliteal,
and the various muscles which this nerve supplies were par-
alysed, while the area of anaesthesia corresponded closely

with the anatomical distribution of its sensory f{ilaments,

and the vaso-motor phenomena were also definite in the same
area. Such selective power of toxins is sufficiently cocmmon

to nass without further comment here, but, presumably, there
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ts always a localisiny cause. Mo history of strain was ob-
tained, but it is possible that this may have  occurred in

the course of the patient's arduous daily work. In referénce
‘to neuritis of the external popliteal nerve, following strain,
Gibson and Fleminé*éay, GUnquestionally alcoholism renders

the nerve in such cases more susceptible to injury”. Wo

doubt the same is true of other circulatory toxins.

The vaso-motor phenomena in this case deserve spsc-
tal attention. To summarise, the leading features were:-
excruciating pain at first, without apparent change in the
limb: continuance of pain , less severe, but increased on
walking: the onseit of swelling and redness after a fortnicght
(suggesting gout to one doctor, and an acute pyozenic in-
fection to another); improvement under rest, but recurrence
of the rédness and swelling, when the leg hung do#¥n.

Téken by themselves, these vaso-motor symptoms
are typical of that group, which was first described by
Weir Mitchell in 1872, and %o which in 1873 he gave the
name of erythromelalgia. The pathology of this condition
has not yet been definitely settled. Anumber of cases have

ween described, and the striking feature is, that the con-

IUboihs oo loomf Meclicor //‘Z”//M«T/_
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dition has been found as an accompaniment of a variety of
nervous diseases,'and that it has also occurred, where no
actual lesion could be defermined by histologiéal examina;
tion. Thus C uollle;(descrlbed ten cases, in which the assoc-
iation was w1th disseminated sclerosis in six, with tapes
dorsalis in two, with myelitis in one, and lastly with %
traumatic neurasthenia. It is evident that the mechanism re-
gulating the blood-vessels is at fault, but it has not been
found possible to definitely demonstrate the legion.

The theory, which has received the widest accept-
ance, is, that a peripheral neuritis is responsible for the
condition. Sir Thomas Barlowfhﬁowever, while allowing that
this may play some part, points out the following objections:~
that typical cases show little or no wasting, that reaction
of degeneration of the muscles has never been recorded, tﬁat
of ”definité persistent changze of sensdry function, there
is scarcely a trace', and that in cases where nerves have
been examined, they have sometimes bLeen found normzl.

In the present case it can scarcely be doubted,
that the patholozical lesion is a neuritis, affecting the

vaso-motor fibres. The association with definite paralysis
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and loss of sensation, is, however, very unusual, and i

have been unable to find any parallel case in the litera-
ture. A certain amount of vaso;motor paresis, is , of course,
a freqjuent accompaniment of verinheral nerve lesions, but

the presence of those three symptoms of pain, flushing, and
local fever, increasinz when the part hangs down, betokens
the clinical entity of erythromelaleia.

Electrical testine of the affected muscles, showed

no reaction of degeneration, there being a moderate response

to faradism. From tﬁe point of view of prognosis, this
was favourable, and the subsejuent history accorded with
the general rule, that such caserimprove. The observations
recorded, as to the state of the electrical reactions in
toxiec neuritis, are varied and liable to mislead. Ross's¥
conclusion was, that "althouzh an electrical examination
"may be of use, in forecasting the prosress of a more or
“less chronic case towards partial or complete recovery, it
"is not of much value in judging of the gravity of the sym-.
"otoms, during the early stages of the disease".

Etiology In this case alcohol could be absolutely

excluded. By hard work and thrift the patient had maintained

9f7€;%dnﬂgfzm%% Lpe. cit 2%@%&Aﬂ7
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herself and'hér‘famtlv for many years, and she was, per-
force. a th&l abstamner. Dr J.Wallace Anderson, who sent

P

the patlent 1nto hosp1ta1, was stronglv of opinion that the

affection was due to gout, but ths association of gout with
definite neuritis is so rare, that in view of the discov-
ery of the lung trouble, it may be set aside. The possibil-
ity of the enteric fever of three years previous being the
cause, has to be taken into consideration, in view of the
recent evidence of the continuance of the organism in the
body for many vears. In this case it seems more reasonable
to believe that the cause %%snot the previous enteric fever
but the present tuberculosis of the lung, and I, theréfore,
adopt this theory. Careful enyuiry as to the various chem-
ical poisons yielded a negative result.

A neuritis of one or many nerves is among the un-
common compiications‘of phthisis or other tuberoulaf infect-
ions. Invreferring to the literature, it is found that the
fact of occurrence was first recorded by Joffro& and by Eis-
enlbhr in 1879. In 1388 Pitres and Vaillard reported 2 num-
ber of cases and classified them. Dr C.W.Suckliné*was the
first to report a case in this country. His patient was zl-

*M’/M%? %WM/W b A hriats "
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:so a woman with chronic phthisis, and the lesion was very
similar to that in the bresent case, being a percneal para-
lysis of strictly anatomical distribution. Recovery under
treatment was rapid. In a paver on "Tubercular Neuritis"
read before the Edinburgh Medico~-Chirurgical Society in 1393
Dr Alex. Jameg*disoussed several cases of nerve disturbance
due to the tubercular toxin, some of which were definitely
perioheral lesions. Stargﬂgbjeots to the term "tuberculous"
neuritis, because ''no one has found tubercles in the nerve
trunks in these cases, and bacteriological examination has
not demonstrated the presence of bacilli in these nerves".
Pitres and Vaillard speak with most authority on the subject,
and it may be worth while to juote some of their dicta.

"Neuritis is,im reality, very common in the differ-
"ent forms of tuberculosis, and its frequencg becomes such
"when we look for it systematically, that there is'good reas-
"on for admitting a causal bond between the specific ill-
"ness and the 1esion.of the nerve cords."....."6ommonly it
"ig indicated by motor, sensory, and trophic disturbances.
"isolated and combined. Sometimes muscular atrophy constit-

"ytes the chief symntom. Sometimes the nervous troubles af-
* Moy fumes “On Jubeveidar Muvido”
%/ esttioh, Tnedieal »/@7@/ Soirnal Velar 1978
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"fect sensation alone, ‘and are manifested by phenomena of

" . . - . 2
2 painful nature and in diverse situations (neuralgia, sev-

"ere nain, cutaneous hyperaesthesia etc.) by analgesia, and

by anaesthesia".

While recording the views of these writers it must

be said that their statement as to the frequency of occur-

rence is not corroborated by the euverience of clinicians

in this country.
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CASE IV MONONEURITIS following Strain

M.F. a woman aged 39,'unmarried, was admitted on
i?th Dctober i905.

Comolaint Weakness of the left arm of a fortnight's
duration.

History of Illness. On 30th SEptember the patient

was engaged on unusually tiring work, viz., scrubbing the
floor of the factory (in which she works) in a room which
was exceedinélv hot and full of steam. She was engaged at
this from six in the merning till eicht at nizht, and on her

road home felt perfectly done. Next day she felt stiff and
sore, and on 2nd October, very severe pain commenced in her
left shoulder, extending to the left side of her neck and
to her arm. She remained at work all week, suffering areat
pain. On the 5th October she went to bed at night able to
lift her left arm, and when she awoke in the morning she
could not do so, and has not had this power since. She says
that she was not using her left arm more than her richt,
and she knows of no actual injury.

Present Condition 18/10/05 Temp 98 Pulse 88 Resp 20

The patient lies on her riecht side, breathing easily. The
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skin 1s palé; the pupils are ejqual and activél'fhe lips are
fairly well coloured. The tongue is moist and clean. The
general condition suggests a moderate ®mf amount of senile
degeneration for her age.

The Left Arm is kept close to the side. At the

shoulder the roundness of the deltoid (visible on the other
side) has given place to an angle, and there is evidently
some atrophy. On palpation the left shoulder is found to be
colder than the other parts. There is entire paralysis of
the left deltoid, so that the patient cannot raise her arm.
Passively, it can be stretched above her head, and put in
any natural position. The power of the other muscles does
not seem to be impaired. Nec loss of sensation is detected.
No tenderness is madé out, nor is there any pain at oresent.
Passive movement reveals a little creaking in her left x
shoulder, but this is more marked on the right side.

Examination of the othery organs yields normal re-

sults.

An electrical examination of the muscles, shows

that in the affected deltoid, the response to the faradic

current is diminished, while that following calvanic stim-
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ulation is increased (i.e. moderate reaction of degenéra;
tion is present.)

Progress 3/11/05 The patieht has been getting the

constant current for some fime, but the condition of the
arm has not improved. She leaves today for private reasons.

COMMENTS ON CASE IV

This case clinically is one of deltoid paralvsis,
presumably due to 2 lesion of the circumflex nerve. Such
cases are common , and arise readily from a fall on the
shoulder, or a dislocation of the humerﬁs. In this case
~there was no history of injury, but the severe work may have
produced a condition of strain, leading to an effusion into
the sheath of the nerve. This is the theory which seems to
the writer most probable. That is to say, that the lesion
is interstitial in origin, and the paralysis due to mechan-
ical pressure on the nerve fibres. fhe rationale of such a
céndition is discussed in dealing with the next éase.

The distribution of the pain over the side of the
head, neck, and arm, suggests a certain amount of neuritis
about the.brachial plexus, but so far as paralysis weﬁt,

the circumflex nerve alone was involved.
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éésidés strain, another etiological possibility
must be considered : "rheumatism". Acute and sub;acute rheum-
atism may be set aside in view of the absence of the signs
of inflammation. Chronic rheumatism, according to Professor
Stockmanf isan inflammatory hyperplasia of connective tis-
sues in patches", and undoubtedly, this process imnlicates
at times the nerve sheaths. The free movement permitted in
the patient's shoulder joint, showed, however, that its
ligaments were not inflamed; and the absence of tenderness
indicated, that there were none of those fibrous thicken-
ings, on which Dr Stockman lays such stress. But even al-
though the term "rheumatic palsy" were applied t6 this case,
it would not conduct us much further towards a scientific
conoeﬁtion of the real cause. Buckle§f in dealing with the
subject of brachial neuritis, gives injury as the most com-
mon cause. He finds gout a prominent factor, and thinks that
true rheumatism rarely plays any paft in the causation. He
says: "Such often arise from a chill, especially in a gouty
subject, and in the majority of cases, I am inclined to be-
lieve,have their origin in a general fibrositis". The con-

fusion. which arises here, is due to the fact, that observers
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are not agreed as to what the word Theumatism" represents.
It is unfortunate that the patient had to leave

the Infirmary before the treatment had been given a suffic-

ient trial. As a rule the prognosis is good in these cases.
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CASE V Chronié Interstitial Neuritis

following Injury

"JeD. aged 29, a railway guard, was admitted on
lst February 1008

Complaint - Pain and weakness of the left leg, of

thirteen months' duration.

History of the Illness In January 1905 the patient

one night jumped from his train, which was travelling about
five miles an hour, and landed on his left foot. There was
ice on the ground at the time, and he slipped and fell; in
doing so he perceived that he had strained his left leg, and
he felt it painful. Ye was able, however, to continue at

his work that night, and for a fortnicht or three weeks af-
ter, but all the time he felt pain behind his left knee, not
shootinz in any direction. This pain became gradually worse,
and at the end of three weeks he siopped work and consulted
ﬁis doctor, who ordered rest. The patient then began to ex-
nerience eurious sensations in his left leg. He also, about
this time, observed,and drew his doctor's atfention to,a
tender swelling behind his left knee. Blistering down the

lez was tried, and also the application of 2 liniment, with-
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out much effect. ﬁe stayed in bed for a month , and then ré;
turned to work. While w lying in bed or taking a little ex;
ercise, he had not had much discomfort, but when he return;
ed to his employment, and was on his feet all day, the pain
again became severe. He continued at work from March till
November, suffering more or less pain all the time, especi-
allv whent%as tired.bAbout the month of June, that is ,
six months after the accident, he first observed a weakness
of the toes of his left foot, so that he could not raise
them.'To-dbviate this he got into the way of lifting his
knee higher than before, so as to clear the ground in walk-
‘ing; he also had to get into a different way‘bf Jumping on
to a train, on account of his disability. The pain during
this time varied in position, being, at different times,
behind the knee, in front of the leg, and on the dorsum of
the foot. Sometimes it was dull, sometimes sharp, and 1t
usually shot downwards to the toes. For relief of pain the
patient got into the habit of applving blisters.

" In the month of‘November the pain became worse,
aﬁd the patient stopped work, and was off till the middle

of December. The rest did him 2ood, and he returned to work
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and continued at it till 31st January, when he was sent up
here by Dr Semple Young. The patient +hiﬁk§ that the. SWell—
ing behind the knee, previously mentioned, is largzer now
than it was at first. During the whole time the general
health has been very cood: the right les has never ziven
any trouble.

Previous Health was good. As a boy he had abscesses

in the neck, which discharged for a long time, and the scars
of which still remain. He also had an ulcerous condition of
his nose, suggestinz lupus.

Social €Sondition The patient stays in ax a room

and kitchen with his wife and three of a family. Je very
seldom takes any alcohol, and he smokes about two ounces of
tobacco per week.

Family History is unimoortant.

Present Condition 2/2/08 Temp 97.4 Pulse 70 RESP 20

The patient_lies easily in bed. The faoe presents a healthy
appearance, and the general condition is good. The mué@s

membranes are well coloured; the tonque>is moist %nd'clein;
the pupils are small anjreact to lizht and in-acégmodation.

The Left Lez feels less firm thhn the richt and on
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measurement is ;ég" in circumference at mid;oalf;‘as agﬁinst
15" on the othér limb. When the patient sits up with the
1eft‘1eg hanzinz, marked foot;drop is visible. The nutri;
tion of the skin is 211 right, and there is no oedema. There
is no pain or tenderness on pressure below the knee, but on
palpation of the external ponliteal nerve, from its origin
in the popliteal spaee to the head of the fibula, it is
found to be mlch thickened and tender to pressure. The pat-
ient says that when it is pressed on, he feels pain right
down his leg. The size of the nerve now is about that of a
man's forefinger, and it forms a distinct bulging of the
 skin, to which 1t is not adherent, and it is movable on

the underlving structures. On thé richt leg thé external
povliteal nerve is easilv {elt, and seems quite normal.
There is at present no cther tender spot on the left limb.

Motor Power There seems to be absolute loss of

power of the extensors of the foot, and of the peronei, so
that dorsi-flexion of the foot is impessible. The plantar
£lexors of the foot, and the muécles about the knee, have
zood power

In walking the foot-droo is very markedly seen, and
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the leg is lifted high at the knee, so as to clear the
ground.

The knee-jerk is very active, as also is the Ach-

ill@s’ tendon jerk. No definite ankle clonus is made out,

but there is a suggestion of fhis. There is no contracture

of the Achill®s’' tendon. The nlantar reflex is normal.
Sensation is acute 2ll over the limb, as regards

light touch, heat and cold, and pain. The natient says, how-

ever, that the feélinz on the dorsum of the foot and toes

is somewhat "dumb".

The right lez seems gjuite normal; the knee-jerxk

here is also active, but rather less so than the left.

The heart, lungs, abdominal organs etc. are nor-

mz] .o

Clectrical Tests The reaction of the left leg to

@lectricity is almost nil as rezards the affected muscles.

The%e is thus 2 profound reaction of deseneration (includ-
ing loss of reaction to gzlvanic stimulation) in the peron-
eal muscles of the left leg.

Progress in Hospitdd 23/3/08 Under massaze (directed

specially to the affected nerve) and electrical treatment,
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the patient has improved &lichtly as resards power of 'raig-
ing his toes, and has had no pain whatever. He walks about

and goes up and down stairs without any discomfort. On press-

ure of the nerve no pain is elicited, and he says that the
sense of numbness has disappezred from the foot ani leg.
He zoes home to continue massace there.

Condition eizhteen months Later. He returned to

work ten days after leaving the Infirmary in April 1993,

and has been steadily at it since then. The foot-drop is now
entirel? absent. Power has gradually returned to the affect-
ed foot and toes, though there is still some weakness..?e
now walks without much high-stepping, and has a fair amount
of spring in his foot. He can dorsi-flex his toes, but can-
not fully flex his ankle, and he can raise the outer side

of his fcot. The external poplitéal nerfe is now much thin-
ner than before, though very distinctly palpaole, being now
ébout the thickness of a lead perncil. Pressure on it causes
nc pain now. There is no foot-drop, and‘the patient can run,
spring off Bis foot, and generally do his duties.

Electrical Reactions (tested by Dr James Riddell)

"The etensor communis dicitorum responds to strong fara-
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"dism, and also to galvanism of Id.mille:ampéfes, the nat;
"ure of the contraction being normai. There is thus no re;
“action of degeneration in fhis muscle now, but merely a dim-
”inutioﬁ of normal excitability. Yo response tc either gal-
"vanism or faradism is obtained from the tibialis anticus,
"or the extensor hallucis longus".

The peronei were not tested electrically, but the

way in which the patient can rzise the outer side of his
foot, shows that their function is being well performed.

COMMENTS ON CASE V

The outstandinz feature of this case, is the slotw
and insidious marcﬁ of the symptoms. In summary these were:-
a moderate amount of pain in the region of the external pop-
liteal nerve, atithe time of the accident: persistence and
increase of the wmain so as to incapacitate the nmatient at
the end of three weeks; the onset of sensory disturbances
(formication, paraesthesia etc.): swelling of the nerve; and
in the sixth month paralysis of muscles, still profound at
the end of a year.

It ma& be said‘at'once , that there was probably

very little injury to the nerve fibres at the time of the
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acéidéhtl"whéﬁ 4 nerve is éctdélly torn or cut, the symptoms
are manifest at once, and likewise the results of pressure
dﬁrinz sleep or anaesthesia, as a rule, show themsélves im;
mediately, and may be of all grades of severity. f{rom mers
tingling up to complete loss of function;‘in the present case
however, the symptoms are much more like those resulting
from the pressure of a tumour, while crutch palsies have,
at times, a similar onset. The presences of an actual new xx
growth of tissue was apparent here: the swellino was obser-
ed by the patient at the end of the first month, and had in-
creased when he came under observation at the end éf 2 year.
The pathological section of this paper deals mbst-
ly with parenchymatous neuritis, so that it is most conven-
ient hmxe to refer here , to the nrobable organic éhanges

in this case.
It seems likely, that there occurred , as a result

of the strain, some bruising within the sheath of the nerve.
Tollowing this there would be xrme hvoeraemia, effusion of
serum, emicration of leucocytes, and pessibly some haem-
orrhage. Yo swelling or discoleration was observed at the

time of the accident, so that we may take it, that any dam-
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age outside of the nerve .was slight. The normal sequence

of events,'after'an aseptic injury, is, that effused blood,
serum, and destroyed cells are removed, with the Droduc;
tion of a slight amount of fibrous tissue, which may re-
main as a tender nodule, giving rise to so-called "rheumn-
-atic" pains. But how shall we account for the new formation
of tissue, so evident in this patient?

The following possible causes of the swelling may
be taken into consideration, in endeavouring to answer this
question.

l. A Productive Fibrosis (2) from continuation of
thg irritation; (b) from an abnormal condition of the blood
due to previous tubercular infection: (c) from_other idio-
syncfaSy.

2. A False Neuroma

3 A Stump Weuroma

1] (2) In his classification of chronic inflamma-
tions, Professor Adami*employs the terms '"replacement-fib-
rosis" and '"productive fibrosis': the former represents that‘
moderate amount of fibrous tissue, following an aseptic

wound, while the latter is a new orowth in resnonse to an
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irritant n(‘t-me'chanical', shemical, mictobic etc.). Now in the
case under consideration, we find that the patient contin-
ued at his work on the night of the accident, and for three
weeks thereafter. The tendencv of this would bhe to keep'up
an irritation of the injured part. When such occurs in the
case of a broken bone, there is often an enormous formation
of callus - a very palpable "productive fibresis" -~ and an
analagous process may have been at work here.

i (b) But this patient was himself abnormal, in
that-he had been the subject of a'prolongéd tubercular in-
fection as a youth, in testimony to which he bore well mark-
ed scars on his neck and nose. The natural reaction of the
tissues fo the tubercular toxin is a granuloma, and it may
be that a verson previously infected mav continue to react
abnormally. I am, however, not aware of definite cbserva-
tions on this matter.

1 (¢) Regarding idiosyncrasy, there are some people
who have a tendency to fibrous tissue formation after slieht
injury. To wha%;%ﬁgs patiént may have pdssessed this J_ua.lit_'y’7
it is impossible to say. '

2. False Neuroma. The question as to this being
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anh actual tﬁmdUI'Of the nerve, suggests a false neuroma.
Histolozically, such is a modificatien of the connective |
tissue, orizinatine in the elements of the nerve sheath i&iéé;
(endo, peri, or epineurium; and is not a proliferation of r
nervous elements. Many writers asscciate the development of
solitary false neuromata with definite injuries, bruises etc.
But the outstanding feature of these growths, is their be-
nign character as regards the nerve fibres - the rule is,
that the latter are simply pushed out of the way, and motor
Or Sensory disturbanogs are uncommon. This is, of course,
in very marked contrast with the baneful influence.cf the
~growth, in our patient's case, where functionplas so mark-
edly interfered With, and we may thus out false neuroma cut
of our reckoning.

3. Stump Weuroma, The océurrenoe of swellinzs on
the cut ends of nerves (central and peripheral) is a matter
of common observation. I have already stated my opinion,
that there was, brobably, very little injury to the actunl
nerve fibres at the tiﬁe of the accident, or there would
have been greater immedidte interference with function. 3But

if we allow that there were any fibres runtured, we intre-
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duce 'a new histelogical element, viz. the neurilemma cells,;

which have great powers of proliferation, and also the axis
cvlinders, which have been shown to send out numerous fib-
riis,'in the attemot to restore continuity; In this process
we see another explanation of the new growth, put it is im-
possible to say to what extent %k it prevailed.

‘Whatever the exact histologzy may be, the harm was
probablj chiefly effected by contraction of the newly formed
tissue, after the manner of 2 scar. The process is probably
an ectension of the fibrosis to the arterioles and carill-
aries, leadinz to loss of the vascular supply of the nerve
fibres, and so to their destruction. The interstitial
¢hanze, in 211 likelihood, produced a true varenchymatous
deseneration, as evidenced by the complete paralysis of
the muscles. The first pain at the site of the swellinz, was
probably due to mompression of the nervi nervorum, while
the subsejuent radiation of the pain down to the foot, be-
tokened implication of the main nerve fibres.

The extent to which degeneratibn of the nerves had
proceeded, may be judged from the fact, that a year after the

accident, no response could be obtained from any of the af-
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fected muscles. The prognosis was not good, and &€ was sur-

prising to find, eighteen months afterwards, that foot-drop

had disappeared, that the peroneal muscles were acting, and
that the extensor communis digitorum was responsive to both
faradism and galvanism. The hopeful feature had been the
return of sensation, and the improvement bears out strik-
inglv a dictum of Duchenne's, that the kxzumx nrognosis of
traumatic paralysis is much more favourable, when, the el-
ectro-muscular contractility being extiﬂct, sensibility is
unaltered, or but slichtly diminished. BowlbY? speaking ¢n
the same subject says, "We cannot sav definitely, that this
“restoration (of motor function) either will or will not take
‘place, but I-beliéve we may alwavs say that some improve-
“ment will certainly ensue, even thouzh it be z2fter a great

"length of time'".

The loss of sensation in this patient, did not nro-
ceed to any zreat extent, and a vear after the accident no
drminutioh was detectable by the ordinary tests, thouch he
had 2 feelinz of numbness. Here then we have an example of
the ereater vulnerability of the motor than of the sensory

nerve fibres - a fact which has long been recognised, and
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rezarding which various explanatiens have ‘been offered. It
seems that the sensory nerves have a sreater power of resis;
tance, and that, when?njured,'they possess morebabundant
recuperative abilitvy than the motor fibres. Fleminé*main-
tains, "that the sensory end organs are known to exert a
ﬁowerful troohic influence, over the fibres belongineg to
them". He also believes, that the sensory fibres in the peri-
nheral end of a cut nerve do not degenerate, at least not
for a long time. Weir Mitchell suroests, that the constant
stimalation of the skin prevents the deceneration, and 30WL-
by, while countenancing this, supposes that a less perfect
condition of nerve fibre may be suificient for the convey-
ance of sensation, than is necessary for the excitation of
muscular cmntraction. "Recurrent sensibility" due to ingrowth
of fibres from other nerves, or the overlapping in distrib-
ution of nerves, has been believed by many to account for
the facts. This last idea has been thoroughly investigated
by Headj1who shows that, as regards that hicher ferm of sen-
gibility, involving the discrimination of lisht touch, the
apprec%tion of the finer grades of temperature, and of *the
proints of the compasses (and {ermed by him "epicritic™) there
Mt A Homang ot o, Phyoiologry of Soroo " in et
Jllhids Syplorns of Mechiine 1 E 1 43¢
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is no oveleafppiﬁg; ‘and ‘the anaesthetis syen .co&‘ﬁes‘ponds to-
the aﬁatomical course of the nerves.tﬁoi does ﬁé find fhat
the slow process of recovery is due to the taking up of the
lost function by other nerves. |

Another point, which has to be remembered in such
a case as the above, is, that the muscular tissue itself has
to recover from the more or less degenerate state, intouhickhk
it has dexenmvaked deteriorated. Thus, even though the mot-
or fibres héd recovered, it might be some time before the
muscles reczained their function of excitability.

With reference to treatment, it may be said that
various counter-irritants were apnlied, before the ﬁatient’s
admiésion to hospital. In the ordinary "pressure palsy"
these are usually efficacious, but in this caée they were
not productive of much benefit, except that the use of small
blisters relieved the pain temporarily. In hospital the line
followed was, that the patient was kept pretty much at rest
for six weeks, massage of the limb was given, with special
reference to the affected nerve, and the.constant current
was applied on alternate days. The improvément, thouéh slow,

was undoubted.,
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The question of surgical interference was consid;
ered, in view of the good results which sometimes follow it,
and if there had been no improvement from the theraneutic
measures employed, it micht have been called for. Presum-
ably. the line of action. which a surgeon would have taken,
would have been to open up the sheath of the nerve, a2nd free
the bundles 2= much as possible from {ibrous adhesions. 3owl-
byj%who discusses the subject thoroughly, says, "It is evi-
Jent that when a nerve trunk is more or less compressed by
"scar tissue or fixed by adhesions, the mechanical separation
'of the nerve is likely to be beneficial, and in this way I
"would explain the many recorded improvements, resulting
‘from nerve strétching in cases of pressure by cioatrioe#etc."
In cases in wﬁich therqhas been an actual rupture of the
nerve, with the formation of an intervening band of fibrous
tissue, the »nlan of cuttine out the fibrous portion, and
joinineo the true nerve tissue, has frejuently been followed
by complete recovery of m function. In this case, however,
the retention of the sensory function showed that the nerve
was not destroved, and, besides, the fibrosis was diffuse

snd not localised. Wo doubt some surccons have resecied

*/}//ﬁpw% Ze. cit /’“76 34 g




éd:

larze bortions. of kh& nerve, Iilliﬁp Ub ihé gan Wi*h 5 scaf—

folding of nerve“tlssue orfoatvut but the svmptoms here wer

not sufficiéntly clamant to céll‘for"SECh'a's%ep.

. . TS B TR
: LA
. . .
i ¥ T L ey t
o R - 7 ~ o~
il (= 3 it ¢
re - e < I 3 - Iy
by DS ! “ NN iga lav RS ) il
3 H i3 S ) 1
TRIET T ECE TG s Y Ao Epy iy [P O A &
: > o iy kS oy e - 1 . -
. ~ . - ~ v o Y
non ? ,'.T.v : L VR  f
~ ooy v L R R A T, k1
- 25 ’;\u¢ danaiz e L
N ~ Lot . > ) s B :
S - . i Alapooan :t_" B *
Tl Y3 T S RN i i X
boen g SR NN e A 1
5 B i Wi ¥R A Vo
L
o f
AN 3 $ - 3 .t et
(3 SR 2 B DY LA >l e HAN
.
Y ow
. ; o i - < :
AR 8 A s MliA & IE
PR R et A T by e byt ed
PEnihive wmgieon, pod e mmpves canbied
N
5 e - B A . - . + . - . P ‘_ “ - T i . N .-
L DUD T RUINLL L S 3 g e unimyaer o0 T E 2
, a I et 5 4




It

6o

Some Congiderations on the Pathology of

Multiple Peripheral Neuritis

The foundation of a true conception of the path= .

ology of peripheral reuritis, was laid by Dumeénil of Rouen

‘in 1884. Nearly forty years before that, however, Graves”

had stated his belief, that the cause of certain forms of

generalised paralysis, was to be found in disease, not of
the spinal cord or hizher nervous centres, but odthe ner-
vous cords themselves. This'idea lay dormant till Buménil
described the presence of' a definite neuritis, as found at
autovsy in a case of acute ascending paralysis. In a second
paper, published two vears afterwards S, he pointed out that,
although the weicht of the disease falls on the nerves them—
selves, the spinal cord is not 2lways free from changes.

It is interesting to note the ®k facts which this acute 0b-

. . . . 1t
server saw, with the methods at his disvosal. He found in

%he small nerves of the handé and feet, only a small number

"of primitive bundles, and the nervss showed an increase of

"connective tissue, and a larce number of fat cells. In in-

"dividual fibres thore was a want of continuity of the my -
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“elin sheath, which, when present, manifested a marked degree
"of granular degenerationﬁ. The chanzes noted in the cord

were%n "The cells of the anterior horn were péle, énd with;
"out distinct nucleus, whilst the processes were few in num-
”ber, some of them being so decomponsed as to be scarcely re-.
"coenisable',

In the following vears, cases with the clinical
features of peripheral neuritis were reported, but were con-
.sidered to be due to disease of the spinal'oord,.as Duméhil's
observations ﬁad failed to make sufficient impression. What-
ever work was done seems'to have been accomplished by the"
French pathologists. No great advance was made till about
1880, when the theorv of 2 multinle neuritis. to account
fér certain forms of qeneralised raralvsis, assumed a2 defin-
ite shape, the work of Leyden being important. In 1881 Dr

- Grainger Stewart reported.the first casas in this country,
in which the diagnosis of peripvheral neuritis had»been made.
Two of the cases recovered, but the third died, and the nerves
were examined by Dr Hamilton, afterwafds professor of path-
ology at Aberdeen.

Running parallel with this development of the pahh-
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;dlogy of géneraliséd peripheral neuritis, there were cer—
tain other observations contributing to0 the same end. In
1882 Charcot and Vulpian found in a case of diphtheria, a
degeneration of the nerves of the valate, similar to that
following nerve section. In 1871 Lancereaux described the
same condition in the nerves in lead nalsy, and his obser-
vations were confirmed by others. The late Dr Dreschfelg%of
Manchester was the first in this country, to adduce anatom-
Ical evidence inlffavour of the neuritie origin % of 2lcohol-
ic paralysis, and,at the same time, he brought under z com-
mon pathologv, the conditions resultinz from poisoninz by
lead, arsenic., diphtheria, and alcohel, and zrouved thenm
under the title "peripheral" or "multiple'" neuritis. His
paper on "Alcoholic Paralvsis" was published in 1884, after
which the facts cained general acceptance, and Very num-
erous contributions were made to the subject.

The extent to which pathological investication of
this disease had been carried in 1890, may be Judzed from
the views expressed in Ross and Bury's Treatise, which,
-from the clinical side still remains the most exhaustive

work on the subject ir English literature. The microscopic

*/Za@wa@%ﬁ "G BlootolicAMtawritio " Spain /55y 0 200
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examinations in their cases of aloohslic neuritis, were
made by Dr R.T.Williamson? Various nerves were examined,
and the most marked changes were found in the finest twies,
the least in the larger trunks. Extensive fatty degeneration
of the myelin was found, and the fat was collected at points,
so as to cause swellinzs of the fibres, with intervenine
constrictions. At some parts the axis cylinders persisted,
at others they had completely disappeared. Increasew of the
interstitial tissue was observed, in which were many round
and oval nuclei. The emoty‘sheaths of Schwann could still
be seen as filaments, thin, transparent, and delicate. BExu-
amination of the spinal cord showed in some cases, certain
changes in the ganclion cells of the anterior horn, which
were "probably somewhat destitute of processes and altered
"in other minor respects, but the chan~es were exceedinxly
"slight and doubtful". Examination of the muscles showed in-
crease of muscle corpuscles, but no loss of striation.
Nevertheless, although the only constant patholog~
1qa1 lesions, discovered up till that time, were in the peri-
oheral nerve truniks, Dr Judson BurytTin his.summing-ub took
a very broad view of the disease. Ye is careful to define

*Uézvame%ﬁé%y | Zoc et /agm/37ﬂé¢
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his terms, and he accepts the position taken oy Buzzard,
that it must be clearly understood, "that the word neuritis

’{s not restricted to inflammation Qf 2 nerve, but that it

'Enoludes degeneration, atrophy, or anvy other kind of dis-
"ease affecting a nerve'. No doubt excevtion micht be taken
to this. on the ground that ihé termination "itis" ought to
correspond to inflammation: but "neuritis" has held its
pgsition too long in our nosolozy teo be lichtly superseded,
ahd there is the widest divercence of opinion as to what
constitutes inflammation.

Bury discusses the method, by which the‘toxin in.
the blood acts on the verinheral nervous system, and he pro-
pounds the Jquestion, "What influence does the central ner-
Yous svstem exercise, on the distribution and character of
Tt he svmptoms, presented by verinheral neuritis"? He con-
ceives of three ways, in which the limitation of the chanzes
.to the peripheral nerves may be explained:- (1)"The noison
"selects and attacks those parts solely and‘predominantly;
(&QV(Q)it primarilv attacks nerve cells, and as a consejquence,
"thosé Dortfons of the nerve fibres viz. the perinheral,

which are furthest removed from their influence, undergo
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ﬂnerve cells and nerve fibreS? the former recover, but the
‘”latter, having been robbed for 2 time of vitality, have lonst
”resisting power, and degeneration, already startcd, stead-
ﬁily progresses'.

Zven now, with the great advances in nerve histo-
logy, a final answer has not been given to the juestion Dro-
pougded above. Dr Bury's view at that time was, that allow—.
ing for thB lowered vitality of central cells, he still in-
ferred, '"that cases exist, in which the peripheral nortions
'élone are attacked, the central vortions of'the nervous sys-

J%em_presenting no affinity for the varticular poison'...
"Nevertheless", he added, "in the majority of cases, evi-
"dence is usually forthcoming, that the bréin or cord or both
"are attacked along with the nerves".

Now. in regard to this last sentence it should be
sald, that this view was subpported by certain pathologists,
and as vigorously oprosed by others, who had failed to find
any lesion in the s»ninal cord or brain. As observations have
been accumulated under improved technique, the vosition of

those who limit the changes to the peripnhery has sradually
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Thé wide conception of -the disease {advocated by
Dr Buryf was gaining oround in i895, for we find Dr Seymour
Sharkey*saYing,'in onening a discussion on the Patholozy of
Peripheral Neuritis, "It would be well to consider, whethor
'we have not been tryinz to draw too sharp a line, netween
“the peripheral and central nervous svstems, whether we have
not been too anxious to limit the natholosy of many of thes
‘disezses to the nerves, while the various agents which pro-
"duce them, cause alterations in the centres as Well”.

This change of view was greatlyv strencthened by
the cgeneral acceotance of that new conception of the nervous
svstem, which arose out of -the histological discoveries of
Ramon v Cajal of Barcelona. This observer, werkins with the
Golzi method, was zble to show that the nerve cell7with ite
various branches, is the unit of which the nervous system
is composed. and thaé there is no structural continuity uve-
tween such elements. The term "neuron” was introduced by
Waldeyver to designatﬂhhis unit, and haé been zenerslly ac-
cepted. The outcome of this new idea has been to zive an
exnlanation of many facts previously obscure, and to briny
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2 much gréztef"definiieness,'into the conception and invest-
igation of'bheiﬁervous:system. The peripheral nerves are
now always considered with their cell vody, and it is found
that théré'ié'a Vary éldse agreement between these as re-
gaTds health. |

Anatomical Section

Semething may be said here, concerning the anatomy
of a primary neuron, that is ., one connected with 2 peri-
rheral nerve: 2 good type is found in the ganglion c¢cell of
the anterior horn, with its metor fibre. The protoplgsm Gl
the nerve cell is desgribed as consisting of c¢ytolymnh and
cytoreficulur, and it contains =z larze nucleus aznd one or
more nucieoli. In tissues hardened in alcohol and stained with
methvlene blue., certain deenly stained bodies are found,
arranged in the mﬂshes of the cvtorsiticulum, which, al-
though thev may be chemical artefacis, are found %o give
very significant information reqarding the hegalth of the
cell. They mere first described by Nissl in 1822, and the
terns "Nissl bodies", "stainable", "chromatic", and "chrom'-
atophile" substiance have been variously applied 1o then.

In contrast with the stainable suvstance, the rest of *ae



cell is named’achromatic.
- The main process of the céll, the axon or axis cyl-
inder, passes to the periphery as a nerve fibre; the oth-

er processes, the dendrons, which are often very numerous,

“branch in all directions, and form connections (without
continuity) with those of other cells. Nissl bodies are
found in the dendrons, but not in the.akon. A delicate
fibrillation of the neﬁrons is described LV many obser-
vers.and seems to be generally accepoted. but there is no
uniformity of observation regarding this.‘Som€¥describe
the fibrils as passing from‘nne dendron to another 2t the
outskirts of the cell, and from.the dendrons to the axen,
while otheréﬁaenict them as taking origin in a perinuc-
lear feltwork. There is general agreement in ascribiny to
the fibrils a function of conduction. The achromatic sub-
stance is now held to be the essential vart of the cell.
Various other refinements of structure are descrioed, many
of which await confirmatioﬂ.

Soon after leaving the cell body; the axon receives
a covering of myelin - a liquid fatty substance, lyinc in

a complex network of neurokeratin. The myelin is known
WY Zoe. dy,ﬁqyejw
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alse as the white substance of Schwa’hﬁ, or the medullary
>sheath. This is kept in place by a delicate membrane, the
primitive sheath or neurilemma. The axon maintzins its
course (except that it cives off delicate collateral fibréds)
till near its termination, where it breaks up into numer-
ous branches, each with its covering of mvelin and neuri-
lemma, which pass to the end orzan in the structure sun-
plied.

The myelin is interrupted at short intervals (the
nodes of Ranvier) and in this wav segments are formed. In
each sezment there is a nucleus. closely applied to the
inner side of the neurilemma, having a small émount of at-
tenuated protoplasm of its own, and known as the neurilem—
ma nucleus. Besides the break in the'myelin at the nodes
of Ranvier, there are other,finer,notches in it - the slits
of Lantermann.

In the case of perivheral sensofv nerves, the cell
is situated in the pesterior ganclion and only one pro-
cess 1s given off. This soon divides inté an‘ascending Dro-'
cess entering the cord, and'another descending to the peri

vhery, whose structure is the same 2s that described above.
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The sympathetic fibres are partly non:meduhlated;,they do
not callpfor,spgoial mention here.
The suvpporting substance in a perioheral nerve, con-
v .
sists of connective tissue, which is divided thus:- the
endensurium, a delicate tissue between the individual fibres:
the nerineurium, a laminated fibrous tissue, surroundingz
ene or more groups of fibres: and the evineurium, a Zener-
al sheath, enveloning all the bundlas of a nerve. The nerve
is supplied with blood vessels and'hervi nerverumf‘while

Iymphatics,ilined with endothelial cells, lead from the

delicate endoneurium.

In 2 mixed nerve the fibres are not groubed accord-
ing to function, ﬁor have any laws been laid down, as to
the actual vosition of the different sets of fibres.

Physiological Section

While there is a fair amount of agreement, as to
the main points menticned above, rgéardinz the anatonv of
the neuron, very diverse theories are maintained, with re-
gard to the physiological function of the different varts.
It 15 generally held, that the cell body with its nucleus

controls the metabolism of the neuron, that is to say,
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that neither axis cylinder nor dendrons can be healthy, un-
less they are in connection with this trophic centre. The
grey matter of the cord is in intimate connection with the
capillary plexuses, and the larger cells are surrounded by
a nericellular lymphatic space}“boes the cell then actually
take up nutriment for the whole neuron?While it is impos-
sibie t§ answer this juestion with certainty, it would seen
that the peripheral nerve to a large extent obtains its

own nutriment. It probably does so in virtue of its neuri-
lemma. sheath. There is strong evidence, tha% 2 healthy con-
dition of the neurilemma is essential to the life of the
axis cylinder, and, conversely, a lesion of the axon leads
- to 2n abnormal state of the neurilemma. There are observers
who, minimising the influence of the nerve cell and its
nucleus, conceive of each segment of the peripheral nerve
as a histological unit, whose nutrition is maintained by
the neurilemma nucleus, which is further able, thev sav, to
reproduce the axis cylinder, if it be destroved. This will
be referred to below'under"ﬂezeneration”. At the other ev:-
treme we hgve those who"magnify the office" of the nerve
cell and its nucleus, oonsiderinﬁ them to be the sole dis?

% . . . ,
tributors of nutriment. Barker, after considering various
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hypothesés, concludes thus; Jférédﬁélly; ikréthér favour
the view,that instead.of assuming an actual transportation
"of a chemical substance, we can well conceive of a variety
"of excitation, which, startinz from the cell, perhaps even
"from the nucleus, streams constantly throuzh the axon, and
"in some way, perhaps by a process comparable to electro-
"lvsis, maintains the chemical condition suitable for the
"assimilation of the nutrient juices, a view entirely com-
"patible with the fact, that the trophic action of the cell
"body, appears to be least active in the parts of the axon
"most distant from it".

Degeneration and Regeneration of Nerves

¥ith rezard to what takes place after section of a
peripheral nerve, something must be said here, as on this
hangs our conception of neuritis. Waller's Law, that a nerve
fibre undercoes destructive chances, whenever it is separa-
ted from the cell from which it s»rings, was mruxzrzkes
enunciated more than fifty years ago. The process was more
fully worked out by Ranvierf:who desoribes the following ser-
ies of events.

"Within the 24 hours, which follow the sectibn of
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"a nerve, the nuslei of the interannular segments of the.

" (of the distal énd l hvoertrophy. The protonlasm arcund
"each nucleus increases and 1s extended, as a continuous
"granular lamina, under the membrane of Schwann, and at cer-
Ptain points encroaches on the myelin sheath, whose edoes
"become sinuous and scalloned. Towards the BOth hour, the
"modifications betray themselves further. The slits of Lan-
htermann become deep notches filled with zranular vrotonlasm:
""the notches, increasing, finish by interrupting the con-
"tinuity of the myelin she;th. The latter, at first divided
"into irregular fragments, breaks up into balls of unejual
"size. The e%uberant protoplasm attacks the axis cylinder in
"its turn, and cuts it towards the end of the third dav; the
"deébris of this thread is found from place to place, in the
"middle of the fragsments or balls of myelin. Towards the 4th
’Hay, the proliferation of sezmental nuclei apvears, each of
"them multinlies after the classical mode of division. On
"the following days, the nuclear vroliferation continues, the
'orotoplasm becomes more abundant. and the myvelin divides
"into an infinity of balls and granulations. From the 26th

“to the 30th day the alteration is accomplished. The nuclei
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".cea'se‘ to multioly. The myelin, in great vpart destroyed or
'%ltered, persists still at some points of the nerve tube,
"where it accuhulates forming moniliform swellings. In the
"interval between these swellings the fibre is compressed,
"and its lumen is occupied by oval nuclei."”

The neurilemma cells seem to act as phagocytes in’
the removal of the debris. Ranvier and others believed that

there is also an immigration of leucocytes for this purpose,

but this is not certain. Fleminé*says that he finds little
evidence of their entrance.

It is now known, that more or less definite chanzes
take place in the fibres of the central end of a cut nerve,
and in their cells of orizin. These are slow in onset, and
the myelin suffers more than the axis cylinders. The motor
fibres diminish in number; in some instances tﬁey vanish al-
most totallv, and a larze number of the motor cells of the
ventral horns dwindle in size, and mav after a time be act-
ually lost. Changes are élso osroduced in the sensory fiores

and posterior saneglion cells - in the latter at an earivy

.f,
stage (Fleming)t The emnloyment of Wissl's method has shown
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cellular changes sddn*after‘sectidn;'in the chromatic olo-
ments. '

As a corollarv to Waller's Law, regeneration oc-
ours oniy bv downward growth ffom the central end. It is be-
iieved that the axis cylinders have the power of growth, and
send Drooesées which enter the émpty neurilemma sheaths of

the peripheral end, after junction has been affeoted.‘

A unanimous consent has not been accorded to this
dictum regarding ae& regeneration. Its first opponents were
Vuipian and Phillipeaux soon after Waller's time, but their
~views were accepted bv a very small minority. In this coun-
trv Bowlbv, from his surgical work, came to the conclusion )
that the peripheral end regaine& by itself a more or less
healthv condition: but it was the nublication of Kennedy'gs
paver in 1897, which chiefly aroused interest in the matter.
This was followed byv the Work of Ballance and Stewart.f+

Kennedy's views were based on thevcontention,
which his own results (with those of many other surgeons)
seemed to show, that in cases of secondary suture of nerves

sensory function was rapidly restored, and motor power re-

turned more slowly, but quite definitely. His histological
WA, "On the Kegerneration of Noweo " Fheloosptcal
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investizations convinced him, that though the old'axis oyl-
inders are destroyed in the peripheral end, new nerve fibres
originate there, in virtue of the cells of the neurilemma,
without there being an# connectibn with the central end.
The maturation of the new fibre, however, is not comrleted
while separation of the ends exists, and only takes »nlace
after suture.

The work 6f Ballance and Purves Stewart contains the
record of a very detailed histological investigation, and they
present many elabofate.drawings in support of their views;
The essential feature of their theory is, as in Kennedyv's,
that the neurilemma cells, becomine neuroblasts, have the
- power of forming new nerve tissue. Staining py the Golgzi
method, they describe the formation of threads of axis cvl-
inders, at the side of the spindle-shaped neuroblasts, whichl
threads increase and join longitudinally. The process, they
say, produces only imperfect axons until a connection with
the central end is m effected, when compnletion results.

We have then, these two dafiﬁite and opposed theo-
ries. If the peripheral theorv of. regeneration is correct,

the neuron theory is no longer tenable. Ballance and Purves
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étéwart perfectly realise this, and cite other available
evidence in their endeavour to discredit this widely accept;
ed view of the nervous svstem. Xennedy's and their support;
ers are mainly in the ranks of the surgeons, while their
opponents are chiefly physiolozists.

From the lattér's point of view the whole subject
has recenily been re-investigated by EEofessor Halliburtonfﬁ
who adduces very strong evidence in favour of the central
theory. In conjunction with Mott and Edmunds he conducted
many experiments, and in his paper he also discusses the
leading results and theories of other workers. He puts great
stress on the nutritional function of the neurilemma in the
nerve. After degeneration he describes the proliferated
neurilémma ¥ cells as forming emnty sheaths. e has been
quite unable to verify the statement that they form any new
nerve tissue, but believes that the new axis cylinders pass
into these sheaths from the central end, when cennection is
re-established, and that they find in them both a scaffold-
ing and a ﬁutrient membrane. e adds: "The neurilemmal act-
ﬁvity appears to be essential, for without it, as in the cen-

h N
4 val nervous system, regeneration does not take place"
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Thé'clinioal investigations of Héad™a1s0 bear
strongly in this direction. This observér, besides recording
the cases of many patienﬁs, had two sensory nerves cut on
his own arm, aﬁd carefully watched the return of sensation.
Coarser (or protopathic) sensatioﬂonlv commenced af¥r two
months, and recoverv was not completed before nine months
in the most successful cases - a fact which accords with the
idea of 2 slow downward growth centrifugallv. Ye was quite
unable to verify the return of sensation within a week, which
is repérted bv Xennedy.

A study of these various views has led the writer to
accept the central theorv of regeneration, which accords with

the Wallerian doctrine and the neuron concent.

Pathological Section

We pass now to the actual chanzes which take place
in neuritis. As was explained above, the term is understéod
to include degeneration rf the nerves, as well as inflam—.‘
mation prover. Acute inflammation of the nerves is uncommon,
their sheath oroviding 2 zood protection azainst leccal mic-
robic invasion. With the chronic interstitial neuritis, which

is of varied orizin, I do not proncse to deai here, a brief
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reference having been made to it, in discussing a special |
case. The following-remarks are devoted‘to a consiaeration

of parenchymatous peripheral neuritis, to Which the term
toxic may usuallv be avplied. The vpoisons which affect the
peripheral nerves- (throuzh the medium of the circulation)

are verv numerous, the chief being alcohol, arsenic, lead,
carbon monoxide, mercury, and the toxins of diphtheria, enter-
ic fever, influenza, diabetes, septicaemia, tuberculosis, and
other diseases; almost everv constitutional affecticn has
been shown to give rise, at times, to perivheral neuritis,
local or widespread.

The selective action of these toxic substances is
one of the most interesting points in regard to them.lThuS
the toxin of diphtheria attacks chiefly the nerves of the
palate, lead affects the nerve supply of the extensors of
the wrist and hand, but uﬁually leaves the supinator longus
untouched, while in the case of alcohol the distribution of
the lesions is widespread, but it shows a preference for the
extensor muscles of the extremities. Béyond a hypothesis of
chemical affinity, between the particular vpoison and the af-

fected parts, no exnlanation has been ziven of this select-
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ive action. The investipations of Dr Disxon Manqdregarding
cases of arsenical poisoning in beer drinkers are interest;
ing. Ye showed that arsenis vpicks out the keratin tissugs,
for whiech it has 2 special attraction, and is recoverable
from the hair, nails, skin, and specially from the nerves
in virtue of their neurokeratin. Mann gave his opinion that
the action of the arsenic was chiefly on the mekk nerve cells,
which had been weakened by alcoholic €XCess. de compared the
Iaction of arsenic on nerve cells to that of phosphorus, which
has been.sﬁown by Motfﬁfo prevent the storage of oxygen in
their protoolasm.

As alcoholic cases arexthe most common, they will
fa taken as givine the tvpe of parenchymatous neuritis. Nak-
ed eve examination of th® nerves is usually negative, and a
microsconic examination of snecially stained sections is ne-
cessary. The Weigert& Pai stain shows the healthy fibres;in
contrast with any degenerate ones: the Marchi stain, in vir-
tue of its osmic acid, picks out the fattv matter (which has
resulted from the splitting-up of the lecithin of the medull-
ary sheath); while; for the other histological elements, such

ordinary stains as haematoxvlon zni ecsin suffice. There are
Sewsitis ire TeerDroyehosg”  HheKencet” 47694”
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many other stains émploYed by different histologists,'to
which it i¢ unnecessary to refer in this paper.

A leading feature of ceripheral neuritis is, that
{he trunk of a nerve may appear verfectly healthy, at a time
when th@re is marked dezeneration in the terminal fibres, the
changes increasing as the finest twizs are reached. In many
cases, the change in the nerve fibres is thé same as that
secondary to section of a nerve, and described above: that
is, it closely resemblem Wallerian deceneration. But this
change does not occur simultaneously in 21l the fibres of a
nerve, as healthy and degenerate ones are mingled in a seen-
ingly indiscriminate manner. All stages of decay mav be vis-
ible., from granulatien of the medullary sheath and inscrease
of internodal nuclei, to complete destruction of axis oylin—v
ders, accompanied by removal of the déoris by the pnhagocvtes.
In some cases, wherefthe nerve is not recovering, there is
a proliferation of connective tissue - a ”fenlacement-fibrosis".

In éddition to these chancges, a oonditinn} describ-
ed first bv Gombault, has also been found, which he desig-

‘

I 13
nated veriaxial segmentarv neuritis. In this, the primary

chance is 2 disintegration of the myelin in scattered sec-
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ments, accompanied bv vroliferation of their neurilemma nuclei.
Uﬁseased ségments are found alternating with healthy ones.

The axis cylinder in manv cases versists without apparent
change;'but sometimes is found to show true Wallerian degen-
eration. The process takes place at different levels in the
fibres, and here and there spindle-shaned swellinzs are pro-
duced by the accumulation of fatty zlobules.

A description has thus been given of some of the
abpéarances found in the affected narves, and., inasmuch as
they so frequeﬁtlv and closely resemble the results after
section or injury, we are led to enjuire if there may not be
some lesion to which .thev are secondarv. Allowing that the
caﬁse is a toxiﬁ in the bleood, how does this reach the peri-
bheral nerve fibres? Our answer to %this juestion devpends on
our view of the phvsiology of the nerves. The writer has stat-
ed his adherence to the view, that the nerve cell controls
the activity of the neuron, while at the same time the nut-
ritition of the fibres is larbkely obtained locally, bv means
of the neurilemma cells. In accordance with this idea., 2 tox-
in in the circulation may affect the peripherz]l nerve fibres

in two ways: (1) locallﬁ through:the neurilemma sheath (2) cen-

trally by its action on the nerve cells.
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'(i) Thé local action of toxins on nerve fibres.

The manner in which blood-carried toxins act on the
specialised tissues which they select, has been well studied
in various tissues of the body. It has been carefullv worked
out in the case of the heart muscle by Dr John Cowan?;and it
seems not unreasonable to suppose/that a varzllel pnrocess
takes place in nerves. Towan points out, that the cardiac
degenérations are in direct relationshio to the blood supplys
if the blood be toxic, the degenerations (granular,_fativ, or
fibroid) are situated around the aréerioles, while the parts
further off are unaffected; and, conversely, in cases of
starvation of cells from anaemia, the lesions are at the
points furthest ffom ths small vessels, that is, where the
blood reaches last. At the same time he shows that A\ks ac-
companying vascular changes occur in the shape of intimal
thickening, with the vicious circle which follows. As rezards
diseases of the brain, the intimate ;elationshin between the
degeneration of neurons and local vascular disorders is one

++
of the master-ideas of Dr Ford Robertsen's B book on the
subject.

| In considering whether an analogzous process occurs
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in the peripheral nerves, the work of 5f ﬁfk;?leminé*calls
for smeciai notice. This investigator, more than any other
whom the writer knows, has studied the nutrient vessels and
éunporting structure of the nerves in toxic peripheral neur-
itis. The vascular changes which he describes, are in the
arterioles and capillaries of the endoﬁeurium and verineur-
‘ium, and thev increase as the veriphery is reached. They ares~
distension and proliferation of the endothelial cells of the
intima, and to a less extent similar increase of the nuclei
in the media and adventitia. There is a considerabl= amount
of exudation at certain boints'with an emigration of leuco-~
cytes, and diapredesis of red blood corpuscles, and where this
process is of longer standing, there.is proliferation of the
connective tissue cells surroundinc the vessels. These chanzes
are associated with degeneration of nerve fibres, and he con-
ceives that the noiﬁt at whiqh tge process starts, is where
the fibre is in clossst nutritional connection with the tox-
ic blood. He provounds the view, that the process of degen-
eration commences first in the fine fibres, which, he savys,
are of the vaso-motor order, énd peculiarly vulnerable.

In theorising‘on his ebservations, he starts with
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the fixed idea, that the primary change must be in the nerive
ceil: this becomes deteriorated by the toxin with the result
that its fibre is weakened, and whén the latter commences to
&egeﬁéfété, the process i¢ sreatlv exneditad by the effusion
resulting from the vasculsr chanse. The mode of action of
this effusion i¢, he believes. that of préssufe, harmful,
but not sufficient, as a2 rule, to wholly cut off the distal

part of the nerve from its central connection. This pressure

would not occasion degenerative changes in a healthy nerve.
It is somewhat difficult to fo;low Flemins's theory
with reczard to the vart nlayed bv the fine fibres, and it
must be allowed that the nugber of cases reported by him is
small. Ballance and Stewart disapree with him, as rezardé
vulnerability of the fine fibres, and believe that dedenera-.
tion occurs more readily in the larser ones. Neveitheless,
the actual observations and drawings of Fleming are of oreat
irterest, in their sugzestion of a vrocess, analozous to that

which is seen in other varenchymztous tissues.

With reference to the recovefv of nerves in overi-
pheral neuritis, which is a frejuent occurrence, the juest-
ion of regeneration arises. Fleming%investigated S50me cases
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of alecoholic neuritis, in the light of the work of kennedy
and his followers, and cenvinced himself that he saw evi-
dencé of neuroblastic regeneration; at the same time he al-
lowed that this was verv difficult to detect. Since then he
has, I believe, seen reason ¥& gmxxExk to doubt the corrsct-
ness of the peripheral theory. To those who uphold the cen-
‘tral view of regeneration, the essential fact is that the
nerve cellvshould'retain its vitalitv., When thiz is so , re-
covery is possible, even after 2 perinheral degeneration as
complete as that fellowing secticn.

(2)The action of toxins on the cell bodies.

I have already indioated‘, that the juesticn of
chanzes in the cell bodies of the affected nerves hasoften
been considered. In 1833 Erb* advanced *he hypothesis "that
"in casgs of multiple neuritis. due to toxic agents, some
"slight chances in the cells in the spinal cord. not vasible
"to the microscone., are 5resent primarily, and that the
"changes iﬁrthe nerves are secondarv, the %ﬁgixxnﬁ nower of
"the cell being incapable of supportine the entire AYON,

"which thus shows chances in its most distal parts'". This

.
ideas of Erb's was a theoretical % o conception, without ocular
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demonstration, but tbé ehployment of‘ﬁisslis method of stain;
ing has shown cellular changes in many éases of disease of
the peripheral merves. The juestion is as to whether they
lare primafy or secondarv.

It has alreadv been said that section of a nerve
leads to sacondary changes in its cell body, chromatolytic
and atrophic. Investigations in this line in perivherzl neur-
itis, have shown that a similar, but more extensive, change
occurs there. It must be granted that all observers do not
agree on thisy but the evidence in favour of central changes
is accumulating, and may be expecfed to do so. Dr W.X.Hunter™
for example, investigated five cases of definite toxic neur-
itis, and his results mav be summarised here. In all cases
he found parenchymatous neuritis of the peripheral nerves,
and, accomnanving this were extensive chromatolytic chances
of the motor cells. The various stages of the chromatolvsis
neted by him were:g-fragmenting of the Hissl bodies, #iving
the plasma of the cell a finely powdered appearance; disap-
pearance of the eoranules; loss of the hucleusy,and the pro-
duction of an empty sheath or'éhost oelf: Alonz with these

there was in many of the cells a quantity of vellow Divment,
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Turther changes heve been noted by varieus obser;
vers, and are summarised thus bv:Bury?; "Chronic inflamma-
‘tion of the membranes, especially of the pia mater; an ir-
“regularly disseminated_myelitis} and in some cases an over-
"growth of‘connective tissue, throuchout the cord, often es-
“pecially marked in the posterior columns'.

On the other hand, we find such an authority as
Dr R.T.Williamsoﬁ#%riting in 1901, "Microscopic changes in
the central nervous system are rare, and when present are
usualiy slizht". He then refers to the work of Marinesco
and others, and sayvs that the deegeneration of anterior horn
cells, rgcorded bv them, is probably secondary. Marinesco
on his vart, maintains that he can distinguish primary and
secéndary dezenerations of the nervex cells, by notinz the
different modes éf chrématolysis, and that he has found
them both in neﬁritis. Other observers, while acreeine with
his classification, have been unable to follow his differ-
entiations practically, so that the important question, as
to whether the cells are involved primarily or secondérilv,
is still unanswered from a histelogical point.of view. Ford
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the sienificance of which is uncertain.
]

Récovery is possible after a certain dezree of
chromatolysis, and, indeed,’the trend of later investigza-
tions has been in the direction of minimising its actual
pathological significance; the fact of recovery after ex-
treme degrees of iff is in line with the hopeful prognosis,
which mav often be given in toxijc veriphsral neuritis (Jud-
son Buryﬁ? Lesions of the achromatic part of the oéll are
" now held to be more. serious, and it is doubtful if they can
bé repaired (Lugaro)?zlnformation on this point is., however,
still indefinite.

The cellé of the anterior horn which Hunter found
diseased, were those of the postero#lateral group, the an-
tero-lateral and anterior being almost invariably normal.
This was so in the lumbar and cervical regions, while the
.ganglion cells in the dorsal recion were mostly normal, a
condition which accords with the distribution in the nerves.

Changes in the spinal ganelia have also been noted.
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Rdbértéon*%tatés his belief, that there are in neripheral
neuritis examples of both primary and secondary affections
of the ganglion cells of the anterior cornua.

When we consider the matter clinically, however,
and remember that we may have the motor, sensorv, and v%so—-
motor fibres of a Darticular.nerve affected bv a circulating
toxin, it seems hizhly probable, that the initial lesion has
not been in the cell bodies of these fibres (so widely sebpar-
ated in the cord and ganglia), but in the perivheral nerves
themselves.

No description of peripheral neuritis would be com-
plete, Wh]Ch did not take note of the fact, that lesionsg of
2 degenerative nature are found commonly‘in many of the other
tissues of the body. Referencek has already been made to
this, in dealing with a case of chronic alcoholism (case 1)

A characferistio deﬁentia is among the commonest sions of
implication of the hizher nervous elements. Much work has
been done on the cerebral vatholozy of this condition, from
which it appears that there is great demeneration of the

large cortical cells. Ford Robertson lays great stress ..n

the fact, that successive periods of over-indulszence leadho
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to actual destruction of these cells,‘which:oannot be re;
placed. He is alsoboareful to point out that in such chronic
intoxications, there is the added factor of poisons absorbed
from the alimentarv canal, due to catarrhal énd 6ther lesions
there. A third point likewise rejuires to be smphasised,
viz., that the ;usceptibilitv of nerve cells to Doisahs var-
ies greatly in different individuals. Other and similar les-
lons are found in the heart, kidneys, liver etc., and thus
though peripheral Qeuritis gives the name to the affection,

the picture is frejuently that of a general dezeneration of

specialised tissues.



