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B NEURECTASY, OR NERVE-STRETCHING

condition which no doubt Haber and Harless observed many
years ago, but they did not exhibit it in the very decided
manner demonstrated in Mr. Horsley’s preparations.

Ehuth Nervo-fibires. 2, Transverse scetion, showing fascienli
1. Longitudinal section. and sheath.

P18, 1 and 2.—Sections from unstretehed internal popliteal nerve (human), magnified
G0 dianmeters.—FHersley,

Eheath. Nerve-fibres. 4. Transverse seotion, ehowing fnsciculi
3. Longitndinal eection. and sheath,

. 3 and 4.—Bections from stretohied internnl popliteal nerve (buman), magnified
L & 3 0 dinmeters.—tlorsley.




NEURECTASY, OR NERVE-STRETCHING 9

Let us next consider the minute changes which take place
in the nerve-tubules. Here (Fig. 5,a) is the diagram of a
nerve-tubule with one of its annular constrictions, or so-called
nodes of Ranvier, in its natural form, showing also the
nucleus of the outer hyaline sheath of Schwann. The black
part, stained by osmic acid, represents the soft medullary
sheath ; the lighter part is the axis-cylinder or axis fibre. It

A

D E

Fii. b.—Nerve-fibres, normal and stretehed ; stained with osmic acid.
Magnified about 350 dinmeters.—Horsley. A, Uninjured nerve-
fibre, showing a node of Kearier, the medullary sheath staimed
black, and the internodal nuclens and protoplasm. B, Uninjured
nerve-fibre, showing the peeulinr cleavage of the medullary sheath,
probably due to the action of reagents, or to contraction of the white
substance. o0, D, E, nerve-fibres after variouns amounts of stretehing,
then relaxed, hardened, and stained., © shows puckering of the
guter or tubular sheath, and commencing fizsuring or cleavage of
the medallary sheath ; D shows well-marked cleavage or gegmenta-
tion of the medullary sheath ; B shows complete destruction of the
medallary sheath, the axis-cylinder remaining intact. This last
preparation, B, was made from a small nerve stretehed to actunsl
rupture. ¢, D exhibit the amount of change which is probably pro-
doced by the ordinary operation of nerve-stretching.

had been observed by Leuterman that the medullary sheath,
after a certain time, often’ broke up into these curious seg-
ments between and independent of the annular constrictions
of the tubule, each consisting of small portions of medullary
substance, 8. This is evidently not a purely accidental occur-
rence. It might be a erystallisation, it might be a solidification,
it might be a coagulation. At all events, it results in the
somewhat regular segmented appearance deseribed by Leuter-
man. I wish, however, to mention especially that this cleavage


























































. 28 NEURECTASY, OR NERVE-STRETCHING

upon dead nerves, how much force is needed to produce that
adequate stretching of which I have spoken. The living nerve
perceptibly yields to traction; you may not hear a tearing,
but you feel an internal creeping movement in the eonstituents
of the nerve—mostly, no doubt, in the sheath and its pro-
longations. You can detect a certain attrition and vibration
in the structural elements of the nerve, and being educated to
distinguish these you will operate safely.

There yet remain several other details in connection with
the operation, which, I think, do not usually receive sufficient
attention, but which here deserve consideration, namely, the
situation at which the stretching should be made, its mode or
character, whether by jerks or by a steady pull, its direction,
and its dwration. In most of these respeets Stintzing’s obser-
vations come incidentally to our aid, for we may use his facts
in many ways. Thus he found that the best way to obtain
results with given weights corresponding with one quarter,
one third, or a half of the body-weight, and so forth, and to
ensure commensurate and commensurable events, was to keep
up a steady traction with given weights for a definite uniform
time. Now the times that he adopted in some of his experi-
ments varied from three to six minutes; but in eertain special
experiments, when he wished to secure exactly parallel condi-
tions, he maintained the stretching force uniformly for five
minutes. 1 believe that if stretching with a moderate power
prolonged over a certain period had been the customary modus
operandi, safer and better results would have been on record.
A short sudden pull is not sufficient, however hard it may be;
a series of jerks are inadequate, for each jerk only repeats the
mischief produced by a previous one ; but you must pull firmly
and steadily, and if you thus put a strain upon the nerve and
stretch it eontinuously, say for from three to five minutes, by
means of a moderated force, you will gradually and perceptibly
produce those internal changes in the nerve which I have
deseribed as being essential to a genuine nerve-stretching. As
regards the direction of the pulling, whether it should be
downwards from the nerve centres, or upwards from the
branches of distribution, it does not seem in the physiological
experiments to have made much difference in the results.




















































NEURECTASY, OR NERVE-STRETCHING. 45

Fic. 8—Longitudinal section
of human nerve stained
with osmic acid, mounted
in Canada balsam, and
magnified about 40 dia-
meters. ( Florsley.)

It shows a branching smereus
visis, or vasimotor nerve, impro-
perly described by Sappey and
Erause as n #erews servi, accom-
panying & smoll bloodveszcl ; &p,
epineurinm, or sheath of connec-
tive tissne ; ph, primitive bundle
of merve-fibres; f, lobuale of fat,
the corpugcles stained black by
the ocsmic acid; v, bloodvessel
containing blood corpuscles; ne,
the merrng vosis,

Fia. 8.—Longitudinal see-
tion of human nerve
gtained with osmic acid
and magnified about 40
dinmeters. { Horsley.)

It shows two troe nered
mereoram  arieing  from o
branch of a primitive bundle
and running onward in the
epinenrinm, to terminate
doubtiess as in Figs. 10 and
11. After leaving the bundie
they exhibit a twist in their
course, Compare the size of
these true merei nervorum with
that of the nerens cosis in
fig. B. ep, epineurium ; pf and
phy, primitive  bundle ;  apb,
small branch of primitive
bundle ; nn, werci nereorum
¢, & bloodvezsel,
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Fic. 10.—Iaqngihtdil:ul section of human median nerve stained in osmic
acid, and magnified abont 60 diameters. ( Horsley.)

It shows a tactile corpuscle, or sensory nerve-cnding, imbedided in the epinenrinm
covering a primitive bundle and lying between bloodvessels, A siercus merei 8
seon coursing onwards in the customary spiral manner, and entering the core of
the corpuscle, within which the axis eylinder can jnst be distinguished. The cap-
sule of the corpuscle is nucleated. e epineuriam ; f, fat lobole stained with ozmic
acid ; v, blosdvessel containing altered blood 3 ny, nervws nered 5 o, capsale of the
sensory nerve-ending or tactile corpuscie ; co, core of the same,

Fig. 11. — Longitudinal
section of human nerve,
stained in osmic acid and
magmnified about 250 dia-
meters.  ( Horsley.)

It shows a sensory nerves
ending or tactile corpuscle,
I¥ing in the epineurinm and
npon the perinenrinm. The
entering axis evlinder can be
ensily traced onwards to the
end of the core ; but at the
tip of the core its bendings
are a little too distinctly
marked in the woodcout, e,
epinenrinm ; p. perinenriom ;
b, primitive bundle, stained
very dark; nf, nereus nerei
o, capsile of the tactile cor-
pusele ; eo, core of the same ;
ae, axis cylinder of the nerve-
filre entering the corpuscle,



















52 NEURECTASY, OR NERVE-STRETCHING

gome special peripheral disturbance of sensation or motion has
arisen consecutively to the central disease, it might possibly ame-
liorate such local suffering; but for the genunine locomotor ataxy
due to tabetic sclerosis, nerve-stretching, as just stated, stands con-
demmed, although it is unnecessary to express this in the unrestrained
language of certain continental Society diseussions, now no longer
noticeable ; nor would one exempt from this adverse opinion the
milder operation of bloodless stretching of the seiatic nerve or
nerves in cases of confirmed ataxy,

As to the hope or suggestion that the excitation of a nerve,
which, through vasimotor action and nutritive or trophie changes,
follows a slight amount of stretching, might bring about improve-
ment as regards pain, hypermsthesia, anmsthesia, or paresis on the
one hand, or clonic spasms, feebleness, or paralysis on the other,
1t seems to rest on but little favourable clinical experience. BSuch
states, being recoverable, are cured more readily by lapse of time,
by the use of soothing or stimulating remedies, and by the aid of
electricity or massage.

If, then, neurectasy is to be abandoned in confirmed central
diseases, is possibly beneficial in reflex affections, and is certainly
so in peripheral disturbances of sensibility and motility, it must be
admitted that it appears to be less successful in spasmodic than in
sensory or purely neuralgic peripheral disorders.

In applying this surgical remedy to either of the two last-named
classes of nerve disease, whether rheumatic, gouty, or traumatie, it
ig of course only admissible in aggravated and obstinate cases after
other remedies have failed, and after any discoverable or reasonably
conjectured local cause has been removed. This last rule is well
illustrated by the recoveries which have followed the puncture of
eystie growths (Fayrer), the exeision of neuromas, cicatricial indur-
ations, submucous nodules, periosteal or sub-periosteal fibromas,
and bony intra-alveolar growths, the exsection of portions of the
jaws, and the removal of a piece of the cranium by trephining
(Durham). As to the previous employment of remedies, 1t must
always be remembered that these, whether internal or external, are
constantly being added to by modern therapeutical industry, and
that more may be expected in the future in this particular field for
the display of ingenuity. Quite recently, for example, osmic aecid
loeal injections, the internal administration of salol, freezing the
nerve, prolonged and repeated percussion (Neale), and some special
form or mode of applying galvanism or electricity (Steavenson),
have been suggested or highly extolled.
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