A case of traumatic brachial neuralgia, treated by excision of the cords of
the brachial plexus / by Henry B. Sands and E.C. Seguin.

Contributors

Sands, Henry B. 1830-1888.
Seguin, E. C. 1843-1898.
Royal College of Surgeons of England

Publication/Creation
New York : J.B. Lippincott, 1873.

Persistent URL

https://wellcomecollection.org/works/mra2rzte

Provider

Royal College of Surgeons

License and attribution

This material has been provided by This material has been provided by The
Royal College of Surgeons of England. The original may be consulted at The
Royal College of Surgeons of England. where the originals may be consulted.
This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/













EXCISION OF BRACHIAL PLEXUS. K

—i¥. e., i lower part of arm, entire forearm, and hand,—it may be stated that
simple comtact is not perceived ; that the fracture may be freely handled without
wausing pain ; that pushing piusdeeply into the tissues is unnoticed ; and that heated
sobjects are not perceived.

From the patient’s assertions about the effects of motion and contact upon the
meuralgic pain, the belief had grown up that there might exist a relation between
ithe symptoms of nerve injury and the fracture of the bones of the forearm ; in other
words, it was feared that the great nerves which pass among the muscles of the fore-
arm to supply the hand were caught between the fractured bones, or were being
wompressed or irvitated by fragments of bone. The question to be decided by the
consultants, therefore, was, the desirability of cutting down upon the fracture and
determining whether any such pathological state as that above stated really existed.
Of course, the discovery of the extensive paralysis and ancesthesia above referred to
changed the aspect of the case materially, It was evident that we had to deal with
an injury much higher up than the fracture, one producing a complete interruption
of centripetal and centrifugal conduction in all the nerve-trunks which supply the
upper limb.  Of course, this being admitted as probable by all present, the conclu-
sion was arrived at that no operation on the distal side of the injury could relieve
the patient of his neuralgia ; said neuralgia being a pain referred to the distribution
of certain nerves, in accordance with the well-known physiological law of reference
of sensations,—a pain whose cause was a nerve-lesion situated in the axillary space,
il mot higher.

Another consultation (Drs. Caro, Sands, Stephen Rogers, and E. C. Seguin)
was held on August 15th, when the question of relieving the suffering of the pa-
tient was brought up. Dr. Rogers advised, with the view of interrupting the
neuralgia, complete chloroform ansesthesia for a period of twelve hours, Dr.
Seguin, considering the neuralgia as dependent upon the irritation of central ends
of the injured (ruptured) nerves by newly formed (by repair) connective tissue,
recommended counter-irritation to be applied near the supposed seat of nerve
lesion, 4. &, above and below the clavicle.

On the 28th of August, Drs. F. H. Hamilton and Seguin were asked by Dr. Caro
to see the patient, We find him in much the same state, suffering more, if possible ;
the pain being mainly of a burning character. The patient’s excitement and irrita-
bility are such that details upon the state of his sensations are very difficult to ob-
tain. The wourd in the thumb has completely healed ; but the fracture exhibits no
signs of union. A careful examination of the state of sensibility shows that anmes-
thesia is complete in hand, forearm, and lower arm as high as limit indicated above.
A mew test is employed, viz., wire points connected with the maximum secondary
current of a strong induction apparatus. Patient’s general condition has some-
what improved. The existence of a severe nerve-lesion high in the axillary region
{a rupture probably of all the nerves constituting the brachial plexus) being unani-
mously regarded as certain, and the chances of reunion of the torn nerve fibre and
the regeneration of the peripheral parts of the nerves being looked upon as
#il, it was proposed by Dr. Hamilton that the arm should be amputated near
the limit of anwesthesia, It was thought, (1st), that through the operation,
some temporary alleviation of the neuralgia might be obtained, and, (2d), that the
patient would be rid of a member that wonld ever remain palsied and useless, and
the care of which would interfere with the taking of exercise and with other means
of regaining tone and strength. The proposal was concurred in ; and, on the 29th,
Dr. Hamilton dexterously removed the arm at about its middle, by the circulaz
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EXCISION OF BRACHIAL PLEXUS. 5

Ou the joth of October a brother of the patient called at my office, and stated
that the family desired to place the patient wholly in my care ; and he inguired
what wmeans, if any, remained, which would give a chance of reliel from his
ereat «uffering. The operation above referred to was explained to him, and it was
agreed that the trial should be made.

On the 2d of November the patient returned to town, and I visited him the
same evening. He has changed very much for the better, his color having im-
proved and his weight increased. He no longer cries out or swears because of the
pain, but sits in a chair or lies in bed writhing, sweating, and chewing a handker-
chief. The stump is of very good shape, and very nearly well.  The neuralgia is
still terrible, consisting mainly of shooting, tearing pains, together with some
burning, and a sense of cramp in hand, all pain being referred to the extremity of
missing member. Patient has been most judiciously treated by Dr. Barstow. He
has had no morphia or chloroform for a month. He has eaten heartily, and has
walked about a good deal.

An examination shows that the stump is sensitive, perhaps more so than is nor-
mal ; the shoulder is much atrophied, and droops ; the scapula is rotated by the
action of the serratus magnus muscle. There exists some tendermess over nerves
above the clavicle. The pain is continwous, with exacerbations in the afternoon,
and during bad weather. BHesides, he complains of his *hand feeling drawn up,”
and of *sinews working in the arm." With exception of constipation, no dis-
turbance of any function is present.

November 5th.—The proposed operation is done by Dr. Sands.  Present, Drs
Sands, Caro, Geo. A. Peters, Wm. H. Draper, F. N. Otis, T. T. Sabine, John
r. Curtis, McCreery, and E. C. Seguin. Drs. Hamilton and Barstow had been
invited to attend, but were unable to come. At Iog4o A.m chloroform was ad-
ministered, and ansthesia continued by means of sulphuric ether. An _J shaped
incision was made, its long arm extending parallel with the outer border of the
right sterno-mastoid muscle, and its shorter arm following the clavicle. The flap
was then raised and the connective tissue, with fibres of the platysma myoides and
clavicular portion of sterno-mastoid muscle, divided and turned up. The external
jugular vein was turned outward uninjured., Across the exposed triangle a vein
larger than the external jugular was met with, apparently in very direct connection
with the heart (showing systolic impulse), and, after being tied with two ligatures,
was cut across, A little deeper the nerves were exposed without difficulty. It
should be added that the latter steps of this dissection were done without cutting
instruments. The connective tissue around the nerves did not separate with nor-
mal facility ; the nerves constituting the brachial plexus were much matted together,
and their dissection was by no means easy; still the first rib was plainly felt
at the bottomn of the wound, the scaleni were visible, and so was the anterim
border of the right trapezius. The fifth, sixth, and seventh cervical nerves were
cut in a lump, a piece fully a quarter-inch in length being excised ; the same being
done for a thick double cord, which seemed to represent the eighth cervical and
first dorsal merves, The pieces removed looked badly, and the nerves felt more
like tendinous cords than like nerves. The surface of section appeared yellowish,
showed hardly any trace of secondary fasciculi; and the neurilemma was unmis-
takably thickened and injected. More of the nerves (proximal ends) were taker
away, Dr. Sands carrying his knife as near the scaleni as was practicable ; but even
there the sections exhibited the appearances of neuritis.  During the operation no
hemorrhage worth naming occurred. The carotid and subclavian arteries were
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EXCISION OF BRACHIAL PLEXUS. 7

faccording te weather) im the morning (1o s.m.), and T xii. to T xv. about
7 P.M,

May 25th.—Since last note has improved in respect to neuralgia. Owing to the
fact that he has not taken cod oil for some time, his weight has decreased some
twenty pounds. The pain is nearly always burning ; very rarely is there any shoot-
ing pain. The absent fingers appear to be in the same position as that detailed
above. During the past three weeks he has observed more or less burning pain in
cicatrix above clavicle ;‘this pain is becoming daily more noticeable.  He has also
suffered somewhat from end of the stump. Has regularly received hypodermic
injections of morphia night and morning, T xvi. and xv. of Magendie’s solution
(M xv.=gr. s5). An examination of the stump and shoulder ismade to-day. These
parts are very much atrophied, the acromion and coracoid processes being quite
prominent. The scapula has rotated outward and upward in such a way that the
acromion process is raised, the posterior border of the scapula drawn away from the
spinous processes of the vertebre, and the inferor angle made to approach the
axilla. There is no tendency to the ** wing ™ deformity; 4, ., the serratus mag-
nus musele is not paralyzed. This one and the muscles raising the seapula
{trapezins and levator anguli scapulz) are the only muscles of the region which
have escaped atrophy. Forced chest-expansion is very good on both sides
There exists a lateral spinal carvature in the lower cervical region (convexity
toward the injured side), and another in the opposite direction (compensatory or
result of pneamonia ?) in the lower dorsal region.  The end of the stump is very
firm and sound ; the cicatrix above the clavicle is also in good condition. State of
sensibility.—The patient states that he has an extensive surface on the right side
that is abnormally sensitive. Light contact 2nd pinching are felt a little less dis-
tinctly an this zone than on the corresponding parts of the left side ; the msthesio-
meter test reveals no difference between the two sides.  Cald is perceived a little
more distinctly on the left side than on the right, While light contact and pinch-
ing are less acutely felt in £ie part fowched on the right side, these same irritations
{and any others) start the nearalgia with a severity proportionate to the acuteness
of the impression. This falsely hyperasthetic region has the following limits: The
entire stump and shoulder ; the scapular region, and 2 Httle of the hack inside of and
below the scapula ; the axillary region, and the pectoral region as low as a point
one inch below the nipple ; the inner anterior limit is along thesright outer edge of
the sternum up to the supra-stermal notch, where the limit extends quite to the
median line, thence taking an oblique course along the anterior edge of the sterno-
mastoid muscle, then a little forward 0 as to include the angle of the jaw and «
part of its ramus ard body ; from the lobule of the ear the line extends backward
and downward to the posterior angle of the scapula. The teeth on the right side
have been so sensitive that he has not hrushed them for months; nor has been able
te comb his whiskers on that same side.  We repeat that this abnormal sensitive-
mess is not a true ome, not in the parts touched or pinched, but that irritation of
this zone excites the neuralgic pains, these being of the natere of associated sensa-
tions. The pupil on the side of the injury and operation is distinctly smaller than
that on the ssund side (left). The perspiration is more abundant, and appears
more quickly upon the right side than upon the left. During the examination
the left axilla was moist, but twe or three large drops of sweat trickled down the
side from the right.

During the last two months the neuralgia has been much less influenced by
changesin the weather. It is decided to try applications of the actual cautery to the
shoulder and chest. Choice is made of the platinum-tipped cantery, applied at
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EXCISION OF BRACHIAL PLEXUS. g

Before proceeding to the description of the alterations presented
by these sections, it may be well to give a cursory account of the
appearance of a normal nerve section prepared by the same (Clarke's)
method. In section of a normal sciatic nerve® seen with a power
of 65 diameters (see PL. 1.), Fig. 1 exhibits every nerve fibre as a
little circle, within which is a hyaline mass, and in the midst of this
mass a red dot placed a little to one side of the centre in most cases.
These parts are the axis cylinder as the central dot, the white sub.
stance of Schwann or myeline as the hyaline mass, and the mem-
brane of Schwann as the circle or rounded ovoid. As shown in the
figure, these circles (varying a little in diameter) crowded together
constitute the secondary nerve bundles or fasciculi, which are so large
that most of them are clearly seen by the unaided eye. Between the
nerve fibresis an uniting substance which appears faintly striated ; and
here and there are stronger bands of connective tissue (trabeculz)
which are united with the connective tissue around the fasciculus.
This is shown (&, #', Fig. 1) as a thick ring, apparently made up by
the aggregation of nearly parallel fibrillze. Around each secondary
fasciculus of a spinal nerve there is such a sheath appearing as a ring
in transverse sections; and these sheaths are united among them-
selves by more or less loose connective tissue (4", Fig. 1). In this
loose connective tissue run blood-vessels, (¢, Fig. 1), arteries, and
veins of various calibre. There are small additional blood-vessels
enclosed in the perifascicular sheath and in the delicate tissue which
separates the nerve-fibres.

a@. The changes exhibited by the median, ulnar, and musculo-
spiral nerves. To the naked eye sections of these nerves show traces
of secondary fasciculi, although the picture is far inferior to that seen
in the normal section. Under a power of 65 diameters the connec-
tive tissue around the nerve and that between the secondary fasciculi
appears moderately increased in quantity and density. The perifas-
cicular sheaths themselves have lost their definite outlines, and merge
more into the connective tissue lying round about them. The sec-
tions of blood-vessels seem but little changed, and only a few granular
(yellow) bodies are seen in the interfascicular tissue, mainly in the
neighborhood of the vessels. The great alteration is in the nerve
fibres. In the fasciculi very few distinct circles are to be seen, the
mass constituting the fasciculi appearing as a confused design made
up of fragments of circles heaped one upon the other. In none of
the remaining circles can an axis cylinder be satisfactonly recognized.
In such circles as subsist, the hyaline substance within them (mye-

* All spinal nerves present essentially the same appearance.

Wi e .

e
=dl L.

T — e -
R e T

- LEE

e T T W ST T WL

e, s

__,_
-







= N

e

B

o me

EXCISION OF BRACHIAL PLEXUS. I

being separated from its neighbors by newly-formed fibrillar sub.
stance.

To resume : The nerves in the upper cervical region present the
lesions characteristic of chronic neuritis, viz., much increase and
condensation of the framework, with comparatively minor change in
the nerve-fibres. In other words, the pathological process in these
nerves has been primarily hyperplastic, and the nerve atrophy sec-
ondary and incomplete ; whereas, in the nerves removed from below
the axillary space, the nerve atrophy was complete and primary, the
changes in the framework very slight. In the one case we have the
lesions of chronic hyperplastic neuritis; in the other, those of the
Wallerian degeneration.

2. Nature and seat of the injury to the nerves.

The absolute anasthesia of nearly the whole arm exhibited by the
patient previous to its removal, and which probably existed imme-
diately after the infliction of the injury, points to a complete solution
of continuity in all the nerves which supply the lower arm, forearm,
and hand with sensory filaments.* Further, the patient had complete
paralysis of muscles situated far above the limit of anwsthesia, those
which act upon the upper part of the humerus and some of those
moving the scapula. The distribution of motor palsy and of
anmsthesia in this case fully illustrated van der Kolk's law of distri-
bution of sensory and motor filaments of one nerve-trunk, viz., that
the former are sent to parts which are moved by muscles innervated
by the latter.t We therefore had ample clinical reasons for localizing
the injury at least as high as those parts of the brachial plexus which
lie behind and just above the clavicle,and also for considering that
the injury consisted in a complete disruption of the nerve-trunks.
Another possibility presented itself to our minds, viz., the tearing
out of the roots of the nerves which constitute the brachial plexus,
from their attachment to the anterior and posterior aspects of the
spinal cord. Such an accident has been placed on record by Flau.
bert,} occurring as a consequence of forced extension made to reduce
an old dislocation ; but in this case the patient died in a few days
with symptoms of spinal cord inflammation, corroborated by the
autopsy. Guided by the result of this case, and by the fact that our
patient had at no time presented any symptom of spinal meningitis
or myelitis, we felt reasonably certain that the nerve-roots in his case

* Compare Mitchell, Injuries of Nerves. Philadelphia, 1872, F. 227

+ Schroeder van der Kolk, On the Minute Structure and Functions of the Spinal Cord and Me-
dulla Oblongata. Translated by the New Sydenham Sociery. Vol iv., 1855, Pp. E-g.

% Répertmire Général d'Anatomie et de Physiclogie Pathologique. Vel iii, p. g5, Cited by
Le Bret, mem. de la Soc. de Biologie. 1853,
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EXCISION OF BRACHIAL PLEX. . 13

[.e Bret, five months later, there existed complete anmsthesia below
the bend of the elbow, besides palsy of the arm. The corresponding
side of the neck had lost motion, and was anasthetic; the right
upper eyelid covered the globe, and vision was impaired ; the right
iris was slightly contracted. There were some lancinating pains in
fingers and arm. The nerves (inner aspect of arm, and above clavi-
cle) were tender to pressure. Some improvement took place in
motion of arm and neck, and the ptosis was cured. The author
believes that the nerves were torn acroess in the region of the brachial
plexus. :

3. The demonstration of persistent muscular irritability at a con-
siderable period after the muscles had ceased receiving nervous in-
tluence.

The ann was removed eight weeks after the reception of the injury,
and, as related above, while no muscular contractions could be ob.
tained by faradizing the nervous trunks at various points, almost nor-
mal movements were produced by the direct application of the cur-
rent to the muscles themselves, even those (interossei) which had
apparently suffered much in their nutrition, The bearing of this ex-
periment upon the question-of the independence of muscular irritability
might detain us-awhile, were it not that this paper has already reached
a considerable dength. Let it suffice to state that this result agrees
with that obtained #n the inferior animals. The fact that functional
«apacity survives in mmscles for a period six or twelve times longer®
than in nerves, in cases where those organs have been cut off from
womnnnrication with the spinal cord, has been demanstrated by a
great number-af physiolegists. Among the earlier of these we may
mame Marshall Hall, J. Miiller, Giinther and Schén ; the latter fix-
ing the date of loss of excitability in nerve-trunks at eight days after
section. Later experiments by Longet, Schiff, Landry, Vulpian, and
many others have resulted in positively limiting the time at four days.
{On the other hand, these-observers agree in stating that muscles re-
‘tain for & much Jonger period the power of reacting under immediate
stimuli. Seme ef Longet'st conclusions on this point are worth re-
\producing :—

41, Yn-mammals, @ metor nerve, when separated from the cerebro-
gpindl axis, loses all exaitability after the fourth day. At that time
the ‘apphcatien -ef mechanical, chemical, and electrical irritants to

* Dir. Brown-Séquard asserts ‘that there is sometimes no diminution of muscular irmtabdity : ke
has found it as great as in the noemal stateag months after the whole central end of the facial nerve
has been draws aut fromdts exdt at the stylosmastoid foramen. Bulletin de la Socidté Philomathigue,

187, p.-83.
o Trairé de Physinlogie, t. di., p. 619, . Baris, 186g.
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EXCIS.ON OF BRACHIAL PLEXUS. 15

ar.] estimation of the nature of his sensations were not always nor-
mal, so that it cannot be asserted that there did not exist, at an early
period, true hyperalgesia. The @sthesiometer certainly taught us noth-
ing. The extensive surface, falselv sensitive, bore the same relation to
the brachialgia that many “ tender points” do to ordinary neuralgia. An
impression transmitted to the spinal cord, at a point near the portion
which gives origin to the nerves supplying the region affected with
neuralgia, causes action of the sensory tract connected with these
nerves, and consequently produces a referred sensation of pain
One of us* had occasion to observe a curious example of this associ-
ated painful sensation in his own person, last summer, A lower in-
cisor tooth had become the seat of tartar deposit, and the gum below
was shrunken, red, and tender to the brush. There had never been
toothache. One day a small pimple appeared on a level with the
upper margin of the thyroid cartilage on the same (right) side as the
unhealthy gum ; and during the entire peniod of growth and maturity
of the pimple, pressure (even light) upon it produced an acute pain
in the gum around the above-mentioned tooth. The experiment was
repeated scores of times ; and it was further observed that touching
the gum did not produce pain in the pimple. Here an impression
made upon a branch of the superficial eervical plexus, transmitted to
the sénsory tract of the upper cervical cord and medulla oblongata,
excited in the latter action of the cells connected with the third

_ branch of the trigeminus.

(#) The disturbance of nutrition, which produced a slough upon
the left helix, is difficult of explanation. It is well to remember in
this connection that Brown-Séquard produces gangrene of the edges
of the external ear, at will, in guinea-pigs, by injuring the medulla
oblongata.

{¢) The burning pain {causalgia of Mitchell) did not appear im-
mediately after the injury; this being in accordance with the rule
laid downt by the distinguished authar just named. As regards the
date of the appearance of this peculiar pain, we c2n obtain no definite
information.

The expressions of agony, in action and words, employed by our
patient corresponded singularly with those recorded by Dr. Mitchell
in his works upon nerve injury.}

With reference to the extraordinary severity and persistence of
burning pain in «cases of injury to nerves, we would recall the fact

* Tir. Seguin.

t Mitchell. Injuries of Nerves, and their Consequences, p. 197.  Philadelphia, 5272,

1 Compare also, Miwchell, Morehouse, and Keen. Gun-Shot Wounds apd other Injuries o
HMerves. Philadalphia, 864,
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EXCISION OF BRACHIAL PLEXUS. i )

«various results.* In some cases the operation has effected a com-

plete and permanent cure ; while in others it has afforded no benefit.

Several years ago one of the authors ¢ treated a patient in Bellevue

Hospital who suffered from violent neuralgia and chorea, caused ap-

parently by a neuroma which had formed upon the face of a stump

after amputation of the arm near the shoulder-joint. The neuroma

was laid bare by dissection, and was found to be connected with all

the descending cords of the brachial, excepting the circumflex.

These were pulled downward, and, together with the axillary vessels,

divided at about an inch above their seat of attachment to the neu-

romatous swelling. The neuralgia was relieved by the operation while

the patient remained under observation, but the choreic symptoms

persisted. He left the hospital about two months after the operation.

[ In the case which forms the subject of this article, the operation ;
k of excision of the spinal nerves was undertaken partly as a last re- l
sort, and partly because it was thought that the danger of performing
it would be considerably reduced, in consequence of the previous re-
moval of the arm by amputation. It is interesting to observe, how-
ever, that no serious nutritional changes, except those affecting the
muscles, took place in the parts supplied by the divided nerve .
trunks. |'(B

Another point of interest is the practicability of the operation,
when considered merely with reference to the difficulty and danger
attending its execution. Under ordinary circumstances, supposing
the nerves to be healthy near the points of section, the operation
would cause no embarrassment to a skilful surgeon, and all the cords
of the plexus might be exposed and divided without dangerous inter-
ference with the neighboring bloodvessels. But, even in the present
case, where the nerve trunks were pretty firmly adherent to the sur-
rounding tissues, their isolation was satisfactorily accomplished by
careful dissection ; and the wound made by the operation healed
readily, without profuse suppuration.

Examination of the nerves excised led to the unsatisfactory con-
clusion that they were diseased above the line of section ; and it is
not easy to understand, on anatomical grounds, why any benefit
should have followed the operation. The nerve trunks, however,
were divided pretty close to the intervertebral foramina ; and, if it be
assumed that the cause of pain resided in their proximal ends, it is
not improbable that the tension of the latter may have been dimin-
ished, and their relations otherwise favorably altered as a conse-
quence of the handling to which they were subjected previously to

* Schmide's Jahrbiicher ; Bd. cxxxv. p. 220 cxxii. p. 218; Bd. cuiil. p. 298 of reg.

t Dr. Sands.
YoL. I,—2
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