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20 BILLROTH ON THE MUTUAL ACTION OF

same plant, the septum between the conjugated terminal cells
disappears, the confents of both cells commingle and contract to one
solid capsulated globule, This represents the resting-spore or
Zygospore of these fungi, which possess the same properties as the
afore-mentioned Zygospores which had been produced by the
contents of a single cell.

The same is the case with the conjugation of Swarm-spores as
it takes place in the genera of Alga of the Pandorinz, the Hydro-
dictyons, and the Ulothrichae in the most varied modes, in which
also three or four cells may combine into the formation of a
zygospore. Whether the fusion into plasmodia of the Myco-
mycetes, to which also the Ameeba belong, which so closely
resemble the lencocytes and the pus cells, may be considered as
a true conjugation, still remains doubtful.

We see that in these plants no separafion of sexes yet exists, or
at least is not perceptible, in order to produce a cell which already
potentially includes a new plant. We, therefore, cannot say in
this case that one of the cells which participate in the conjuga-
tion exerts on the other cell a formative, though for the time
being merely a local formative stimulus.

Such a formative stimulus first distinctly manifests itself in
the Oogonia and Antheridia (Sea-Algee, fucus) by the formation
of differently shaped elements, of which the movable, ciliated,
mostly very minute cells are distinguished as male cells (Sperma-
tozoids), and the resting, larger ones, as female cells (ovule cells).

Hereby we suppose that the spermatozoids act as a specific
formative stimulus on the specific formative irritability of the
ovule by the conflux of its plasma with that of the ovule cell.
I purposely use the term “ specific formative stimulus,” becanse
the fully developed unfertilised ovule cells most probably are
susceptible of purely nutritive, and also of other kinds of stimuli.
It is of course a mere hypothesis if we surmise that the ovule
cells as well as the epithelial cells of the seminal ducts of the
testis participate in the formation of tumours, especially of tera-
tomas, in which we as little know the formative stimulative im-
pulse as the process itself. The supposition of such a process,
however, does not contradict our other views on the processes in
the cellular elements as far as I am able to survey them.

A striking difference between the most highly organised plants,
the giant trees of the virgin forest, and the most highly deve-




























































































































































































































































































































SALZER ON THE HEALING-IN OF FOREIGN BODIES. 125

increasing in size towards the interior, assumed a spherieal
or polygonal shape, became larger, and so numerous that at
some places no distinet fibrous tissue between was any longer
visible. Very rich vascularisation of the endothelioid layer
continued close to the inner surface. At the sharply defined
inner border, here and there flattened cells, and regular though
extremely delicate bands of fibres. (See Tub. L, fig. 5.)

(7) A lad, seventeen years old (Ambulance, May, 1889), two
months ago run his hand through a window-pane, inflicting a
small wound, which bled profusely, but healed up in eight days.
Swelling followed, impeding the movability of the fingers, but
soon commenced to mend again, so that the patient was able
to do any kind of work (chopping wood, cleaning boots, &c.)
Later on the swelling returned. After an incision through the
thickened callous skin on the palmar side of the hand, a glass
splinter 2:5 em. long became visible, which stood almost upright
on the surface. No fluid escaped from the incision, only the
membranaceous investment of the splinter was seen ; the latter at
one side appeared dull, as if ground.

(8) Steel needles. It is to be mentioned, as regards excised
needles which had been healed-in for a longer period, that these
lay in a small canal of connective tissue, with walls of different
thickness, containing serum, or directly in a small callosity
without any considerable exudation of fluid. A needle which
lodged for six months in the cutis of the thumb was tightly
enclosed by a firm, but at the same time delicate capsule of
connective tissue. Another needle sticking in the thumb was
enclosed by a cystic capsule. I extirpated from the palmar side
of the hand, near the wrist, a firm capsule of connective tissue,
containing a needle healed-in for several months, and a small
quantity of serum. The microscopical examination of its walls
hardened in sublimed picric acid, and afterwards in alcohol,
showed in the external layers concentric bands of connective
tissue, with a great amount of pigment, and in the inner vascular
layer large cells with a distinet nucleus undergoing division,
embedded in the meshes of the scarce, irregularly arranged
connective tissue. The innermost border consisted in some
places of endothelioid connective tissue corpuscles, or of a delicate
fibrous layer. (See T'ab. IT., figs. 2 and 3.) Respecting the above-
mentioned abundant brownish-red pigmentation in the external













































140 SALZER ON THE HEALING-IN OF FOREIGN BODIES.

‘advantage of this kind of experience of healing-in of foreign
bodies for therapeutic purposes.

The successful experiments in the healing-in of foreign bodies
have been ever since the introduction of the antiseptic method,
and evidently only through this, on the increase, whilst formerly
foreign bodies were exclusively employed only as unfailing exciters
of suppuration (setons), or, at the most, in order to produce a
cicatricial canal (lead-wire in webbing of the fingers). Now-a-days
sill, catgut, decalcified bone, elastic ligatures, wire, steel nails,
jodoform gauze ( Winiwarter), and even fluids, as blood and jodo-
form-glycerine and other substances, are employed for healing-in.

The healing-in of these substances has only partly in view
their persistent action as ligature, suture (Lister’s silver-wire
suture of the patella), local irritation (ivory-pegs in the broken
ends of the bone), tampon, &e. The healing-in is here only
a more or less unpleasant necessity in order to bring about
in deep-seated injuries, in spite of the introduced foreign body,
a definite, complete union by first intention of the skin or soft
parts, and thus to shorten the duration of the cure.

The experience that heavy foreign bodies, leaden bullets, in
moving parts of the body, and in soft tissues, are found in cystic
spaces, in capsules of connective tissue, moreover, older and
personal observations on the mode of healing-in of smooth
(pointed, sharp-edged) pieces of glass, lead to the convietion
that by a similar process of healing-in, artificial cavities might
be produced which would be of great importance for securing
a cavity after resection in the joints, especially for the establish-
ment of artificial joints, and which, moreover, would probably
be of value in regions of the body in which, according to
experience, cicatricial traction is fraught with danger, as in
serous cavities, in articulations, in the sheath of tendons, and
in the meningeal space. For the latter especially the employ-
ment of glass-plates for the protection of the adherent brain-
cicatrices seems to be not a hopeless proceeding.

‘We have succeeded in producing in animals the wished-for
result of the formation of pseudo-arthroses. In man a similar
effect was attempted in a case of resection of the elbow ; several
layers of gutta-percha tissue were placed between the smoothly
sawn-off surfaces of the bones, with the view of preventing, by
the temporary insertion of a smooth foreign body, the primary








































er: on the healing in of foreign bodies.

Plate II.
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£eR on the hesling in of foreign bodies.


















































































176 HOFMEISTER ON DIABETES MELLITUS.

CHEMICAL EXAMINATION OF URINE.

Examination must be preceded by removal of any albumen
that may be present. This is best effected by boiling. Nor-
mally acid urine is heated in a test-tube up to boiling point ; if
it be neutral or alkaline a few drops of dilute acetic acid must
first be added. The coagulated albumen is removed by filtering,
and the filtrate is then ready for carrying out the following
qualitative tests.

1. Heller's—also called Moore's—test. From 5 to 10 ecm.
(m 81 to m 162) of urine are poured into a test-tube and one-
third its volume of concentrated solution of caustic potash (lig.
potassee B.P.) is added. The two are well shaken together, and
half is poured into another test-tube and then boiled. If sugar
12 present 1t becomes distinctly darker than the unboiled half.
This change is the result of the action of caustic potash on sugar
during boiling ; the depth of colour varies as the amount of sugar
present, and when it is abundant, the fluid has the colour of
Jamaica rum. However, as almost every specimen of urine after
addition of canstic potash and subjected to heat becomes brown,
this should only be used as a preliminary or control test.

2. Trommers test. 5 to 10 cem. of urine are placed in a
test-tube along with one-third its volume of caustic potash or
soda ; after thorough agitation a few drops of a solution of cupric
sulphate (cupric sulphate 1 part, distilled water 10 parts) are
added. The pale blue flocculent precipitate of hydrated oxide
of copper dissolves on shaking if sugar be present in any quan-
tity. The copper sulphate solution is added drop by drop, the
mixture shaken, until a trace of clondiness persists in spite of
repeated agitation. Heat is now applied to the upper layer
until boiling is nearly reached, when a yellow or red precipitate
of hydrated suboxide of copper appears, formed by the reducing
action of the sugar upon the cupric oxide in an alkaline solution.

3. Fehling’s solution test. This rests upon the same principle
as the preceding test, but the necessary reagents (an alkaline
solution of sal seignette [sodium potassio-tartrate] and a dilute
solation of cupric sulphate) are freshly mixed every time. The
resulting fluid—the so-called Fehling’s solution—has a beautiful
azure blue colour, in which precipitation of the suboxide of
copper is prevented by the presence of tartaric acid. In order



















182 HOFMEISTER ON DIABETES MELLITUS.

1 cem. of oxalic acid solution containing ‘063 grm. of oxalic
acid), of which 1 cem. neutralises 1 cem. of sulphuric acid.

From 10 to 20 cem. of urine are poured into a small
evaporating dish, together with an equal gquantity of lime water.
On this a glass triangle is placed, supporting a shallow dish
containing 10 cem. of normal sulphuric acid. The whole is set
under an air-tight bell-jar. After 48 hours, the sulphuric acid
will have absorbed all the ammonia. The amount of sulphurie
acid that remains free is then ascertained by neufralising with
normal caustic soda solution. For instance, if 9-5 cem. of soda
solution are required to neutralise the sulphuric acid, then
95 ecm. of the latter were present, and consequently *5 cem.
were used to neutralise the ammonia in the urine. Since 1 cem. of
normal sulphuric acid solution neutralises ‘017 grm. of ammonia,
then the 10 cem. of the mixed urine contain ‘017 x -5 = 0085,
and a litre therefore *85 grm. of ammonia. Patients who
pass from 3 to 4 litres (100 fl. oz. to 133 fl. 0z.) of urine daily
would therefore excrete from 2:45 to 340 grms. (3634 gr. to
60 gr.) during that time.

PROGNOSIS AND COURSE.

Prognosis manifestly depends on the answer to the question
whether Diabetes mellitus is a curable disease or not. The
word * eure ” scientifically means ¢ restitutio ad integrum,” that
s to say, the materies morbi, whether organic or not, is removed
from the body, or destroyed and rendered innocuous, and the
various tissues healed so as to allow the exercise of their fune-
tions, even if with diminished vigour. For the idea of “ cure”
no more excludes recurrence or diminished resistance to other
diseases (in an organ previously attacked) than it does the
destructive sequela in the organ primarily afiected or in others.
Such sequel@ often represent a new disease. For example, a
patient, after having passed through an attack of pneumonia or
typhoid fever may possibly feel the consequences of these
diseases for some time to come. The lungs may be impaired, as
is shown by a tendency to bronchial catarrh, or the howels may
be affected with enteric catarrh. Still he is regarded as having
recovered from pneumonia or from typhoid fever. With
diabetes it is otherwise. Even if, after suitable treatment and
regulated diet, a patient is able to assimilate a fair amount of
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184 HOFMEISTER ON DIABETES MELLITUS.

literature on the subject, prognosis is far away most unfavourable
in childhood. Positively remarkable and inexplicable is the
great tolerance of old age (about 70). It is not rare to find
among the last cases, in the presence of very considerable
quantity of sugar (300 grms. [4,500 grs.] and more per diem).
quite insignificant symptoms—somewhat disturbed sleep, slight
languor, slight increase of thirst and of appetite, &ec.

I know an old lady who has been diabetic for 10 years.
where the urine shows an amount of sugar from 4 to 7 per cent..
and in addition contains albumen, who will not submit to anti-
diabetic regimen, and whose general condition is so good, in
spite of slight cedema of the ankles, that she is able to go about
enjoying without hindrance all the pleasures of society, and will
have nothing to do with any medical treatment.

As regards prognosis and duration, it is of great importance
to determine whether diabetes at the outset is of the grave
form, i.e., whether from the very beginning sugar is excreted.
in spite of exelusive meat diet. Such cases are the saddest of all.
Even in the slight form of the disease, the prognosis must
be guarded ; for, in the first place, the patient may unexpectedly
succumb quickly to one or other of the terminations of diabetes :
and secondly, because the grave form may suddenly appear
from some severe injury, or even without any manifest cause.
Conversely, I have also noticed some cases which passed into
the grave form after a severe nervous shock, and continuing so
for some weeks, returned to the slight form with subsidence of
the nervous disturbance. Last summer, in Carlsbad, I observed
a very striking case of this kind. A lady, whose statements may
be thoroughly relied upon, had been suffering for three years
from a very slight form of the disease, inasmuch as every trace of
sugar disappeared as soon as she was placed on anti-diabetic diet.
At the beginning of the Carlsbad treatment in the previous year
she was much distressed at the sudden death of a member of her
family, and passed several sleepless nights. Thereupon, sugar re-
appeared in the urine (3 to 4 per cent.), and the excretion persisted
for 14 days, in spite of rigid observance of Cantani’s diet. No
one could doubt that the grave form arose out of the slight:
14 days after, however, the sugar gradually decreased, and af
the end of the third week the slight form returned, and during
the last days of treatment the patient was even able to enjoy
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7. Transition of Diabetes mellitus into Diabetes
insipidns. An exceedingly interesting but extremely rare
result of diabetes. Frerichs has observed a few cases, which he
has described in his book on the subject. This gain is not of
much value, as Diabetes insipidus is likewise incurable.

8. Coma diabeticorum. Next to pulmonary phthisis this
is the most frequent termination of the dizease. Coma some-
times overwhelms the patient suddenly in the midst of his
usual activity, or whilst quite cheerful and free from mental or
bodily worry. Often, however, excess of various kinds, hard
work, fatigne from travelling, over-indulgence of the sexual
passion, &c., precede coma, which is sometimes ushered in by
brief prodromata (malaise, anxiousness, stomach-ache). The
patient passes into sleep which; at first interrupted by grave
excitement, soon assumes a comatose character. The pulse
becomes small and rapid, respiration is very deep, at times
normal in rate, at times very hurried. The bodily temperature
gradually sinks as low as 30° C. (86° F.), and the extremities are
guite cold to the touch. The urine, which dribbles away
involuntarily or is drawn off by the catheter, gives almost always
the reaction of diacetic acid on addition of perchloride of iron.
This condition may last from one to three days without any return
to consciousness, but generally terminates much more speedily
in death.

The cause of coma diabeticorum is not yet fully explained.
The former view that it is caused by the poisoning of the
blood with acetone or diacetic acid has been discarded, as the
injection of these substances into the circulation of lower animals
failed to produce similar phenomena. Abeles found in some
cases of coma diabeticorum considerable quantities of
glycogen in the brain, which normally contains none. But
he does not ascribe to its presence any influence in the produe-
tion of this state ; rather he believes that in every grave form of
diabetes, glycogen exists in the brain, and its demonstration is
rendered possible only by rapid death due to coma. It is well
known that usually even the sugar disappears a few days before
death.

Stadelmann, of Dorpat, has lately noted the presence of an
acid in diabetic urine which he at first regarded as crotonic acid,
afterwards as oxy-butyric acid, previously found by Kiilz and













190 HOFMEISTER ON DIABETES MELLITUS,

Nevertheless there are certain general measures, hygienic, dietetic,
and medicinal, which should regulate treatment at the beginning,
and in the further course of the disease may be variously modified
according to the nature of the case.

A. DIETETIC TREATMENT.

Foremost stands the principle of eliminating as much as
possible the carbo-hydrates from the nutriment. Itis
absolutely impossible to get rid of them entirely, as even purely
animal fare, meat and eggs contains carbo-hydrates. Chemically
pure albumen would have to be administered, which, however,
would not maintain the bodily condition, let alone improve it.

The various forms of sugar—cane, fruit, grape and, milk sugar—
are the most harmful. Inosite,inulin, and leevulose, which
are also sugars, form an exception, inasmuch as, from experience,
their consumption is not attended by any excretion of sugar in
the urine. The same holds good for mannite, which, though
sweet, is an alcohol and not a sugar. Practically these, together
with glycerine, which is harmless to many, are readily used by
many diabetics, while others do not find them a substitute for
cane and fruit sugar. Honey, on account of its chiefly con-
taining leevulose, may be allowed in moderation.  All these sugar
substitutes have been thrown into the shade owing to the
discovery of saccharin a few years ago. This substance
exceeds all other known kinds of sugar in sweetness some 300
times; very little is needed to confer the usual amount of sweet-
ness to food and drink. At first, from its being difficult to
dissolve, it was little used, now it has become general owing to
its solubility being increased through combination with soda, and
its cost being much reduced. All diabetics may take it
without restriction. I have never been able to detect any
injurious effect, either in digestion or in any other respect, but
where from its great sweetness it may nauseate, it i1s better to
dispense with 1t.

Next to sugar, bread and other farinaceous articles are most
harmful owing to the abundance of starch they contain. The
deprivation of bread is the most difficult to bear, for the patient
can give up everything else, e.g., farinaceous foods, confectionery,
and sweet fruits, much more easily than bread. This great
longing for bread must always be borne in mind by the physician.










































































































ZIEMSSEN ON SYPHILIS OF THE NERVOUS SYSTEM. 225

under review syphilis of the vertebrm themselves seems to be
the rarest.

Our knowledge of syphilis of the substance of the spinal cord
is little more than in its first beginnings. In the few cases that
have been accurately examined histologically we have the arteritis
with the thickening of the vessel wall going on to obliteration,
the multiplication of nuclei in the adventitia, and the cellular
infiltration in the perivascular lymph-spaces. Professor Bol-
linger recently demonstrated to us some very instructive pre-
parations showing these vascular changes from a case that had
died of somewhat acute cerebro-spinal syphilis.

But such changes appear to be by no means so common in the
cord as in the brain; and the discovery and proper estimate of
them during life is certainly often attended with great diffi-
culties. For the differential diagnosis Rumpf lays most stress

- on this, that syphilitic myelitis has no tendency to produce puru-
lent breaking down or softening, as is the case with transverse
myelitis, and that accordingly the clinical features of syphilis of
the cord correspond more to those of a tumour than to those of
a transverse myelitis. We have chiefly the symptoms of such
irritation as attends only partial destruction of the conducting
power of the cord, excentric neuralgias, spastic phenomena,
cramps, along with some degree of paralysis. But in each indi-
vidual case we must have present other late forms of syphilis, or
evidence that there have been such formerly, before the syphilitic
nature of the myelitis is regarded as proven.

Of surpassing importance appears to be the part which syphilis
plays among the causes of locomotor ataxia. Fournier in 1876
was the first to express the opinion that locomotor ataxia in the
majority of cases was due to syphilis. After him Berger and
Erb in Germany lent substantial support to the view by the
results of their extensive inquiries. Erb especially, in a series

rof publications, has exhibited the causal relationship between

'syphilis and locomotor ataxia as statistically proved. The state-

‘ments of these authorities have been confirmed by the experience
of a number of trustworthy observers, as Gowers, Benedikt,

Erlenmeyer, Reumont, Voigt, and Rumpf. The other side of

opinion is represented by Westphal, Leyden, Remak, Lancereaux,
and Althaus, who have expressed themselves as for the present;
against the connection. The differences between the figures of
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ERB ON PROGRESSIVE MUSCULAR DYSTROPHY. 253

absence of the usual fixation by the rhomboids and trapezius.
The thinness of the upper arm is very striking, from the large
size of the deltoid above and the powerful forearm below. The
latter has more of a cylindrical form than usual in its upper
portion from the absence of the supinator longus. The
infraclavicular fossa is hollowed out and there is an obligque
groove alongside the insertion of the deltoid, from the absence
of the pectorals. The wasted condition of the thigh is brought
out by contrast with the well-developed buttock and the huge
calf. The walk is peculiarly waddling and high stepping,
with pointing of the toes; mounting stairs is difficult. The
way in which the patient sits down on the ground and rises up
again is highly characteristic; in the latter movement he gets
on all fours, with the legs extended, and then, with his hands,
climbs up his own legs, attaining the upright position at the last

~with a jerk. The weakness of the quadriceps, erector spinze,
and glutei is responsible for this. The shoulders are very
slack, and if the patient is lifted up by the armpits, the shoulders
rise at once to the ears (weakness of the latissimi, pectorals and
trapezii). Not uncommonly, especially in children, we
notice an anomalous condition of the lower part of the
thorax. It is flat and retracted in the middle from the action
of the powerful rectus abdominis and prominent at the sides,
the edges looking almost as if turned up. The latter appearance
is due fo the weakness of the oblique and transverse abdominal
muscles ; at the attempt to raise the head in the lying position
these muscles appear as two soft tumours in the lateral aspect
of the abdomen.

If the face is affected early and in a high degree, a
characteristic facial expression is produced (* facies myopathique
of the French). The countenance is like a mask, smooth and
immovable, the lips thick and prominent, *tapir lips,” the
patient is unable to whistle, to close the lips firmly, or to
wrinkle the eyebrows ; the play of features is poor, and there is
a very peculiar alteration in the smile (griines Lachen, rire en
travers),

This picture, it is well-known, can be modified in 2 great
variety of ways. The distribution and intensity of the
process, the difference in the way it affects the upper and lower
half of the body, the absence or presence of hypertrophy, the
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260 ERB ON- PROGRESSIVE MUSCULAR DYSTROPHY.

Made by combining four different sections from as many different
' CASEs.

A, From the hypertrophied deltoid of a typical juvenile case ; showing almost
everywhere very much enlarged fibres with increase in the nuclei,
slitting (), and vacunolation (r); slight increase in connective tizsne with
abundant nuclei.

B. From the atrophied biceps of an indeterminate case (juvemile P pzeundn-
hypertrophic ?) showing muscle-fibres of very different sizes, with great
proliferation of the nuclei, abundant slitting (s), and hers and there
vacuolation (v) ; connective tissne very much overgrown and with nume-
rous nuelei ;: no fat deposit.

‘C. From the enlarged serratus magnus of a psendo-hypertrophic case (our third
case), Musecle-fibres mostly atrophied, here and there emlarged and
slit (¢) ; abundant firm connective tissue; large deposits of fat cells.

D. From the very atrophied biceps of a juvenile case, showing little else than
adipose tissue lying among stout bands of connective tissue, the
veasels of the latter very much thickened (g); small insulated patches
of muscle-fibre in some places still very much enlarged () with numerous
nuclei.


























































DISEASES OF THE GENERATIVE ORGANS. 279

to do so, he spent two months in Gersau (Lake of Lucerne),
where he obtained no relief. On examination I found moderate
bronchial catarrh and well-marked emphysema. The somewhat
scanty frothy expectoration revealed under the microscope asthma
crystals, like the spines of a hedgehog.

The urine contained neither albumen nor sungar, but almost
every time a varying amount of semen could be detected, along
with urethral mucus, although the patient never had gonorrhcea.

I diagnosed severe mneurasthenia, reflex asthma depending
upon chronic posterior urethritis, and spermatorrheea. Treat-
ment, which was chiefly directed to the primary affection,
confirmed the diagnosis. The patient completely recovered and
has since remained well.

Case ITI.—At the end of February, 1883, Mr. I, teacher in
%., in the Black Forest, Baden, came under my care. He was
26 years old, very tall, broad shouldered, big-boned, with well-
developed muscles (Mr. F. served in the Guards), but looked pale
and angemie.

He complained chiefly of a peculiar form of coryza and
periodic attacks of asthma. The former, for the last five
vears had regularly occurred twice a week and on definite days,
Wednesdays and Saturdays. On each preceding evening
prodromata manifested themselves, consisting in general malaise,
a feeling of heaviness in the head and of oppression on the chest ;
frequent sneezing ensued and a tenacions mucus was seereted
from the nose.

The same night the patient was restless, had troubled dreams,
and awaked in the morning unrefreshed. The nasal mucosa
began now to secrete a watery fluid, the eyes kept on filling, and
violent sneezing occurred incessantly.

The sneezing at the nose was so copious that Mr. F. often used
ten pocket-handkerchiefs a day, which became dripping wet.

Towards evening the nasal discharge abated considerably, but
the sneezing was still frequent. The night was passed undis-
turbed, the next morning on waking he felt refreshed, and the
attack was over.

This recurred in an exactly similar manner in the same week,

In the interval between the attacks there was no nasal
secretion, and the patient did not use a handkerchief at all.
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DISEASES OF THE GENERATIVE ORGANS. 285

tinued to do so more or less up to the present time. When
21 the patient for the first time endeavoured to have con-
nection, but, in spite of all efforts, did not succeed in obtaining
an ervection. Half a year later he succeeded, but ejaculation
took place immediately on introduction. This occurred with
every subsequent coitus, whenever the attempt was thus
far successful. He noticed that when he was about 26,
during his attempts at connection he sometimes
suffered from slight asthma, which, however, soon passed
off, although he was never troubled with any difficulty of breath-
ing, even during heavy walking: About two years ago he
awoke in the night,greatly alarmed, and unable to get
his breath. He sprang out of bed, rushed to the window in
order to get air. His medical attendant, who was hastily sum-
moned, prescribed him a full dose of morphine, which relieved
the paroxysms, only to recur in the same night. Mr. L.
was consequently so weak that he was obliged to remain in bed
for a week, and suffered a good deal from palpitation. For
some weeks afterwards he felt very weak on his legs. Tor a
whole year he remained quite free from an attack ; in the course
of the last year, however, four serious paroxysms occurred.
He began to lose flesh, was always languid, especially in the
morning, his head felt heavy, and he was much depressed in
spirits. His memory became much weaker, appetite was com-
pletely wanting, nausea and frequent vomiting oceurred, the
bowels were sluggish, and his gait was peculiarly unsteady. About
half a year ago, he felt while walking a dull heavy pain in the
left testicle, which was present later on, even when sitting. He
fancied he must have unconsciously squeezed the organ,
Physical examination of the thin, slender built, an@mic looking
patient revealed nothing abnormal beyond slight emphysema.
There was nothing noticeable about the painful testicle, the
scrotum was lax and the penis flabby. Chemical examination
of the urine showed nothing abnormal, although microscopically
numerous spermatozoa could be detected in almost every
specimen,

Under treatment, which from the nature of the circumstances
was purely local, the symptoms completely vanished. Nausea,
vomiting, and loss of appetite disappeared first, normal appetite
and regular action of the bowels returned, and in quite a short time
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the different species of the same genus, and that young animals,
as a rule, possess it in largér measure than old.

Among mammals the power attaches chiefly, if not exclusively,
to the nerve fibres, and up to the present time, at any rate,
restoration of ganglionic cells has not been observed. On the
other hand, Masius and Vanlair have observed such a new
formation in frogs, and Brown-Sequard in pigeons.*

Observations on the human subject are in essential agreement
with these results. They show that both traumatic lesions of
the cord and alterations produced by disease may be recovered
from ; in the case of the latter, however, that the capacity for
recovery varies inversely as the extent of the disease, and that.
farther, the individuality of the patient is of the greatest
consequence, affecting both the commencement of the healing
process and its ultimate amount.

It is of particular importance to observe that functional by
no means presupposes structural recovery. We have several
cases recorded showing the persistence of considerable anatomical
changes side by side with the disappearance of functional
disorders, that is to say, practical recovery.t Anatomically, all
that has been ascertained is merely in favour of regeneration of
nerve fibres. Narrow fibres with dark borders have been found

% These results refer, as [ have remarked, only to the cicatricial tissue formed
in the cord after incisions and loss of snbstance, and not to the degeneration of
nerve-fibres, In regard to the latter, Kahler's" experiments on dogs gave nega-
tive results. By crushing a number of the posterior roots he produced degene-
ration of the posterior columns, the fibres of which, in the main, are formed of
direct continuations of the fibres of the posterior roots. In the animals killed a
considerable time after the operation there was eertainly regeneration of the
extra-medullary part of the posterior roots, but on the other hand no sign
whatever of regeneration in the intra-medullary portion. Kahler thinks that he
is at liberty to conelude from these observations that in systemic diseases of
the cord the restoration of disordered functions can only follow from the opening
up of viearions condncting paths, and not from recovery on the part of the
nervous elements. This scarcely appears to me a just inference. Kahler's facts
only permit us to say that there must certainly be a distinet difference between
the capacity for regencration possessed by the peripheral nerves and that possessed
by the systemie fibres of the cord. But from the negative results of three
experiments on animals of one particular species to deny altogether that there is
any capacity for regencration on the part of these cord fibres is hardly correct.
all the more so as we have observations on the human subject which distinctly
favour an opposite conclusion. As to the question how far systemic fibres which
are merely morbidly affected, and which have not yet disappeared, can be
rostored, Kahler's facts teach nothing.

+ Schultze,” Fox,"” and Benedict,'* have recorded cases of this kind where
selerogis of the posterior columns was the lesion,







352 LGWENFELD ON RECENT ADVANCES IN THE

alteration without becoming useless or failing in their physio-
logical functions. As in the case of the fibres, the persistence
of the axis-cylinders is sufficient, so the cells also may be
reduced to but a fraction of their normal size and still be
perfectly equal to all their work. A case related by Adam-
kiewicz'®, for example, brings this out in a very striking manner.
By the pressure of a tumour on the left half of the lower portion
of the cervical enlargement, the cells were reduced to the one-
thirty-second part of the normal, and yet this caused no
symptoms whatever during life.

We are in the dark also as to how far changes in the neuroglia
are capable of retrogression. The neuroglia is involved certainly
in a large number of acute and chronic inflammatory processes,
from which recovery frequently takes place, so that it may be
assumed that, up to a certain point, changes in this substance
may undergo retrogression. Several observations in patho-
logical anatomy are in favour of this view, such as the slight
changes in the neuroglia which have been found after recovery
from myelitic processes. This much, however, appears certain,
that if it has been transformed into a delicate fibrillar tissue,
consisting mostly of longitudinal bundles with a wavy course—
a transformation which we often come across in the later stages
of chronic myelitis—retrogression in this case is out of the
question.  Simple changes in the circulation, anemia and
hyperemia of the cord, may undoubtedly disappear again. But
as to whether, and how far, alterations in the vessel-walls, such
as proliferation of nuclei, fatty degeneration, and sclerosis, can
undergo retrogression, we are still quite in the dark.

From the foregoing it may be perceived that structural
changes in the cord are capable of retrogression only to a very
limited extent, at any rate are not susceptible of complete
recovery to nearly the same extent as molecular alterations.
We have to take into account here another circumstance which
is by no means favourable from a therapeutic point of view. As
not only molecular but also anatomical changes can exist
withont affecting the functional capacities of the nervous
elements, we cannot identify the clinical with the anatomical
commencement of the affection.

Changes in the cord may precede by a considerable time the
advent of distinct spinal symptoms. This fact gives us an
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who dress in the hottest summer months in flannel and felt
shoes to keep themselves properly warm; also in wasted and
ansemic individuals, and in those who have been spoiled by too
much tender care. For these classes thermal baths and weak
brine baths are particularly suitable, The warmer thermal
baths are said to do especially good service in the various forms
of meningitis where the substance of the cord is not much
affected. But further trustworthy observations are desirable on
this point. The stronger brine baths and the thermal brine
baths are indicated in scrofulous constitutions, and the spinal
affections associated with diseases of the bones, and in the
exudative forms of meningitis, where we may look for absorption
of the exudation from any stimulus given to the tissue-metabolism.
The thermal brine baths (especially those of Rehme-Oeynhausen)
go very well along with hydropathy in various other spinal
affections, especially sclerosis of the posterior columns. Sulphur
baths do very well in the lesions which follow syphilis when
associated with other distinet evidences of the continuance of the
infection. Nobody now says that these baths have any specific
effect on syphilis; even the physicians themselves (Reumont,
&c.) at sulphur spas merely rely on their beneficial influence on
the skin as a valunable aid to an anti-syphilitic course. This
influence, however, undoubtedly belongs to other kinds of baths
also ; the fact that the physicians at these spas insist on particular
routing courses in their treatment of syphilis appears to me to
be much more important. Chalybeate baths are indicated in
angmic and reduced conditions, but only when the morbid
process is rather a slow-going one, and in patients who are not
in a nervous condition. For patients who are, or who show
marked evidence of spinal irritation, the stimulating effect of the
carbonic acid in the chalybeate waters renders their use un-
desirable. 'We have at present no very precise indications for
the use of the carbonic acid waters in baths, and the same may
be said of mud and peat baths.

A number of other points have to be taken into consideration
in coming to a conclusion about a course of baths. Patients
with disease of the cord do not bear the exertions of a long
journey very well, and this is especially the case if the disease is
advanced. They should not therefore be sent to spas far from
their own homes, or the journey to which is difficult. Little
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treatment. Third, ewferis paribus, old stationary cases give a
surer basis for an estimate of effects than recent cases.

With a careful regard for these conditions, my own experience
allows me to say that in organic spinal affections current-
densities of =5~ should be employed; a density of Hooie e,
is about the average. It is well always, however, to begin
with lower densities than these, and to rise gradually; if there
are well-marked symptoms of irritation present we should keep
by the lower densities.*

The duration of the sitting also in recent years has been very
generally shortened. While formerly it extended frequently to
ten or even fifteen minutes, there are few physicians now who
let it last beyond five minutes, and many will not go beyond
three. I think that, as fair averages, from four to five minutes
for the whole cord, and one and a half to three minutes for any
portion, will be found satisfactory; at the same time these
figures must only be worked up to gradually.

The necessity of being provided with a galvanometer does not
now-a-days stand in need of argument. We get no trustworthy
standard to go by, or almost none, from the patient’s sensations,
Measuring the current by the number of elements used is just
of as little value, because the electrical conductivity over the
back varies very much, not only in different individuals, but also
in different parts of the back in the same individual ; besideg, the
activity of most of the elements usually employed is anything
but a constant quantity.

The induced current also is extensively employed in these
gpinal diseases. It is much less suitable for the direct treat-

ment of the cord than the continued current, and it is recom-

# There is still considerable difference of opinion abont the enrrent-densities
which may be used in digease of the cord. I should like to draw attention to the
fact which has been brought out by Stintzing’s® investigations, that the current-
density necessary to obtain a certain effect at some distance from the surface of
the body varies inversely as the transverse section of the electrode. The
eurrent-density 4 is therefore not the same in its effects on the spinal cord as
v, 88 C. W. Miiller and Lewandowsky assume; it is greater than the latter,
though it does not admit of precise valuation. Nor can we assume that with a
given current-density, say i, the current-density in the apinal cord will always
be the same. The vertebrse and soft parts surrounding them, like the skin, may
be different in different persons in respect of electrical conductivity, and in one
case a current of ;. may give the same current-density in the cord as is given in
another case by a current of #&;. It is useful to keep ourselves familiar with
these facts in order not to fall into any great delusions about the precision with
which we measure our currents.
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There are, I think, two kinds of effects produced by the
application of derivatives to the back.

1. A direct effect on the nervous elements in the cord from
the stimulation of the nerves of the skin or subcutaneous
cellular tissue at the spot at which the counter-irritant is
applied. According to the locality and the particular condition
of the spinal elements affected this stimulation of the cells and
fibres of the cord may either produce or may inhibit reflexes, or
may modify to a certain extent the irritability of the cord
without this being indicated in any particular way.* Accordingly
we have diminution or disappearance of any symptoms of motor
or sensory irritation, such as spasm, contracture, pain, parees-
thesise, or increased reflexes. On the other hand, however, the
irritability of some of the nerve elements which have been
guffering from damage to their nutrition may be increased and
inhibitions removed.

2. An effect on the circulation and nutrition in the spinal
canal. This may happen in two ways: (a) Through a reflex
influence on the vascular nerves of the cord, transmitted from
the cutaneous nerves or nerves of the subcutaneous cellular
tissue, affected by the counter-irritants. The possibility of this
has been proved by Brown-Sequard’s® and my own® experimental
observations. (b) Through changes produced in the nutrition
of the soft parts over the spine. The nutrition of those parts
has intimate mutual relations with that of the spinal cord, as
the blood vessels and lymphaties supplying both the soft parts
covering the vertebrae, and the vertebrse themselves, have
numerous communications with the vessels and lymphatics of
the cord and membranes. Any morbid processes, therefore,
which produce a considerable change in the nutrition and blood-
supply of the surrounding parts must exercise a certain influence
on the nutrition of the spinal membrane and the cord itself.

The ordinary derivatives may be divided into weaker kinds,
such as dry-cups, sinapisms, painting with iodine, and bhsters ;

* The possibility of “latent ' effects of this kind has been proved by the
observations of 8. Mayer® (Prague). He noticed in the rabbit that, after
division of the sciatic nerve, indications of motor irritation in the spinal cord
presented themselves under certain conditions (exelusive of central influence)
which were not observed in animals under these conditions in whom the sciatic
had not been divided. The section of the sciatic must therefore have produced
some permancnt change in the irritability of the cord, though this only came to
light in these certain circumstances.
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of going about, a moderate amount of movement out of doors is
preferable on account of the benefits both of the fresh air and of
the muscular exercise. :

The mental occupations must be looked after, and any intel-
lectual strain avoided.

Sexual intercourse must always be restricted, and in many
cases forbidden altogether. The regulation of the bowels requires
attention ; most spinal cases are inclined to constipation. This
1s best treated by suitable dietetic methods, and where these are
not sufficient, by drugs, enemata, or massage of the abdomen.

APPENDIX.
Treatment of Cystitis und of Bedsore.

THE occurrence of cystitis or bedsores in the course of chronic
disease of the spinal cord is justly regarded with great dread.
Many patients suffer all the year round from these complications
and their consequences, and they immensely increase the suffer-
ing in a class of cases where there is generally quite enongh of
it already. It must therefore be one of our first objects to guard
against their occurrence, or at any rate to put it off as long as
possible.

As the cause of cystitis is generally stagnation of urine in the
bladder, our first business is to see to the regular and complete
evacuation of the latter. Vesical weakness, accordingly, when
present must be treated as early and as thoroughly as possible ;
and the most effective means of doing this is undoubtedly a
suitable application of electricity. If this does not succeed in
removing the weakness, or if it succeeds but imperfectly, we
must try mechanical means, such as pressing on the bladder,
kneading the abdomen, placing the patient in the upright
position, or causing him to sit on the night-stool. Should these
measures fail, we must resort to regular daily catheterisation.
The instrument must be disinfected as carefully as possible on
each oceasion of using, otherwise the cystitis which it is
intended to ward off will be produced in its very worst form.
If there is catarrh of the bladder internal remedies are not much
to be trusted to. The most of them, such as salicylic aeid,
benzoic acid, boric acid, chlorate of potash, tannin, uva ursi,
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method, and I content myself on the present occasion with
pointing out that it is particularly useful in those cases of
myelasthenia in which the motor activity is very seriously
affected. Faradic baths have been recently recommended in
various quarters (Ischewsky,!® Stein,'"” Eulenburg,'® Lehr,'* &c.)
as a very convenient way in which to apply general faradisation.
I do not doubt in the slightest that the reports of the beneficial
effect of these baths are correct, but from my own experience 1
can hardly think it the case that we may look to them for all
the good that we get from general faradisation, according to the
method of Beard and Rockwell. Statical electricity has been
tried both by myself and others within the last few years; there
is nothing particular to say about if, and further observations
are necessary before we can form any eonclusion as to its value.

Of hydro-therapeutic methods, half-baths, at a temperature of
77°—86° Fahr,, followed by a pail douche with the water at a
somewhat lower temperature, or the rapid wash-down, or the
wet sheet, followed by a wash-down—all these may be employed
with advantage. With the two latter methods the water can
—as the treatment goes on—be used some degrees lower than
the lowest limit permissible in organic disease. Individuals in
fairly vigorous health can bathe in lakes or rivers provided the
temperature is at least 72°. Those who are in a weakly
condition, and who are very susceptible to temperature, should
be recommended to use brine baths of from 89° to 93° or
indifferent. thermal baths; and, if there is distinet ansmia,
chalybeate baths. Sea bathing, as a rule, iz only to be used
afterwards ; the same holds good of mountain air, so far, at any
rate, as the enjoyment of this is to interfere with the continuance
of the hydro-therapy. In spite of the fact that mountain resi-
dence usually exerts a very beneficial influence on the general
condition of the patient, it does not suffice by itself, as a rule,
to effect a permanent cure. In certain cases massage may be
used in support of other methods of treatment ; it is particularly
serviceable in weakness of the legs and back, and in some kinds
of backache. The massage may be performed in the ordinary
way, or it may be associated with general faradisation—faradic
massage ; in the latter case we use a particular instrument, e.g.,
the “massirrolle,” contrived by Dr. Stein of Frankfurt. The
one pole of an induction battery is brought into connection with
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