The degenerations resulting from lesions of posterior nerve roots and from
transverse lesions of the spinal cord in man : a study of twenty cases / by
James Collier and E. Farquhar Buzzard.

Contributors

Collier, James.
Buzzard, E. Farquhar 1871-1945.
Royal College of Surgeons of England

Publication/Creation
London : Macmillan, 1903.

Persistent URL

https://wellcomecollection.org/works/ctrxc432

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.
The copyright of this item has not been evaluated. Please refer to the original
publisher/creator of this item for more information. You are free to use this
item in any way that is permitted by the copyright and related rights
legislation that applies to your use.

See rightsstatements.org for more information.

Wellcome Collection
London NW1 2BE UK

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



http://rightsstatements.org/page/CNE/1.0/?language=en













: W=
s
; | I ’ K . -
s [} ¥ L x
- L.- . - : -







DEGENERATIONS FROM LESIONS OF THE SPINAL CORD 503

lower lumbar and upper sacral areas. The sensory loss
spread until the end of June, when the girl died of
sarcoma of the pelvis.

At the autopsy the lower lumbar vertebre and the entire
sacrum were infiltrated by the growth, which involved
the extrathecal portion of the roots of the cauda equina,
but did not penetrate within the theca. All the posterior
roots as high as and ‘including the second lumbar on both
sides, with the exception of the third lumbar on the right,
showed well-marked degeneration by Busch’s method. At
the level of the fifth sacral segment both entering roots
were degenerated, and the blackened fibres were seen
occupying the greater part of the posterior column. Tt
was noticeable, however, that only a few fibres were degen-
erated in the region known as the sacral triangle, and that
the cornu-commissural zone was less affected than the
middle root zone. All the entering roots as high as the
fourth lumbar were markedly degenerated on both sides,
and all contributed their share to the degeneration of the
posterior ecolumn, but the distribution of the fibres remained
very much the same as was seen in the fifth sacral segment.

The sacral triangle, which gradually merged into the
oval area, presented a marked contrast, by reason of its
pallor, to the surrounding parts, although it always con-
tained a certain number of black dots. The ventral field,
although not so pale, was less degenerated than the middle
and posterior parts of the column. About the upper sacral
region another comparatively undegenerated area appeared
in the form of a small triangle, lying immediately internal
to the entering root on the posterior periphery of the cord.

At the level of the third lumbar segment the posterior
root on the right side was seen to contain but little degen-
eration, and, as a consequence, the external root zone was
much paler than on the left side. In the second lumbar
segment this pale area had been displaced mesially by the
degenerated root of that segment, and lay in the form of a
crescent about a third of the distance between the posterior
horn and the posterior median septum. As high as this
level numerous degenerated fibres could be seen coursing
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portant facts. In the first place it affords ample evidence
of the presence of descending exogenous fibres in the
sacral triangle and in the region of the oval area. In the
second place it emphasises a point to which we shall have
occasion to refer again, namely, the unreliability of the
Marchi method for the staining of degenerated collaterals.
In reference to the latter point it is worthy of note that
Marinesco and Souques consider that the collaterals of the
posterior roots degenerate sooner than the main stems,
and that consequently in late Marchi specimens the
former cannot be traced.

Reviewing our results and comparing them with those
of other observers we may summarise as follows :—

(1) In the cervical and thoracic regions of the cord the
descending exogenous fibres oceupy a somewhat curved
narrow area, extending anteriorly to the cornu-commissural
angle and posteriorly close to the dorsal periphery of the
cord in the inner part of Burdach’s column. They must,
therefore, take a very considerable part in the formation of
the so-called comma tract, and i1t remains to be proved
whether or no the latter contains fibres of endogenous
origin as well. (2) In the lumbo-sacral region the descend-
ing exogenous fibres rapidly reach the neighbourhood of the
posterior median septum, and are present therefore in
large numbers in the oval area of Flechsig and in the
sacral triangle of Gombault and Philippe. (3) There 1s
no evidence to show whether the peripheral bandalette of
Hoche contains endogenous or exogenous fibres or whether
it contains both,! but the consensus of opinion appears to
be in favour of its endogenous origin. Its undoubted con-
tinuity with the oval area and sacral triangle, as shown by
Bruce and Muir, suggests that those areas contain endo-
genous and exogenous fibres, supposing the view that the
bandalette arises from cells within the cord is correct. (4)
The ventral field of the posterior columns contains exo-
genous as well as endogenouns fibres, but the former are

''We are unable to accept as conclusive the results obfained from the
study of cases of tabes dorsalis by the Weigert-Pal method, sinee the
degeneration in that disease does not follow exactly root distributions,
and in many cases includes fibres of undoubted endogenous origin.
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Few fibres could be traced out of the pyramidal tracts
above the tenth dorsal segment. In the tenth, eleventh
and especially in the twelfth dorsal segments, and in the
first and second lumbar segments, coarse fibres passed
transversely inwards to the front of Clarke’s column. So
directly transverse was their course that in sections 100 p
thick they could be followed from the pyramidal tract to
Clarke’s .nucleus in the same section. Arrived at the front
of Clarke's nucleus these fibres turn abruptly downwards
and run for some few segments 1n contact with the nucleus,
fine and coarse collaterals continually entering and breaking
up among the cells of the nucleus.

Very few fibres passed inwards from the pyramidal tract
below the second lumbar segment, but the fibres coursing
down along the front of Clarke’s nucleus were visible in the
posterior gray matter at the first sacral segment.

No fibres could be traced to any part of the ventral horns.

We would call attention to that peculiarity in the de-
generation of the distal portions of long neurones which
renders them apt not to stain by the Marchi method, as
the explanation of the difficulty which has been general
in determining the termination of the pyramidal tract in
the spinal cord.

The Degenerations in the Lateral Limiting Layer.

As a result of investigation by the myelination method
and from the study of a case of amyotrophic lateral sclerosis,
it has been suggested by Flechsig and by Bruce that the
dorsal division of the lateral limiting layer represents
ascending fibres of short intraspinal course, while the
ventral division represents descending fibres of short intra-
spinal course.

We carefully sought in sections immediately above and
below the lesions in all our cases for evidence of prepon-
derant degeneration in the dorsal division above the lesion,
and preponderant descending degeneration below the lesion,
in the ventral division of the lateral limiting layer. We
found only a scattered ascending and descending degen-
eration equally distributed over both divisions.

VOL. XXVI. 38
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posterior crescent, or peripheral bandalette of Hoche. Most
of the fine fibres disappear, but we would draw attention
to the fact that some fine fibres remain in the dorso-external
region of the posterior columns, and can be traced in lesions
from the mid-dorsal region downwards as far as the conus,
where they course ventrally through the thickness of the
posterior column to enter the gray matter. The subsequent
course of the septomarginal system, the passage of the
posterior crescent to the septum, the formation of the oval
area and its connection with the sacral triangle, the fibres
of which end in the dorsal gray matter of the same side,
corresponded in our cases with the descriptions given by
other recent observers. Whatever be the level of the frans-
verse lesion, the following degenerate tracts assume their
characteristic position at the following levels : —

Posterior crescent (bandalette) |

Sulco-commissure bundle Do
Reaches septum ... B E e B
Oval area... L. 3, 4, 5.
Sacral triangle 8. 8.
Enters gray matter 5. 5, Co.

In connection with the termination of the sacral triangle
we may again draw attention to a fact we have already
mentioned more than once in this paper, that except de-
generation be very recent the distal portions of degenerate
long neurones may not be revealed by the Marchi method.
Whereas in many of our cases the fibres of the sacral
triangle entering the gray matter were well shown even
to their terminal ramifications, in other cases no sign of
such entering fibres could be found, notwithstanding that
the fibres of this friangle and the rest of the descending
posterior degenerate fibres were well stained. For example,
two cases of transverse myelitis at the level of the minth
dorsal were examined. In one death had occurred five
weeks after the onset, and the ending of the sacral triangle
was perfectly stained. In the other death had occurred

eight weeks after the onset and the ending of the triangle
was not stained.
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upper part of the segment below the lesion. Their mode
of termination was clear in several of our cases. They
pass ventrally along the septum towards the gray matter,
breaking up and spreading out as they do so, so that just
before their disappearance they are seen as a multitude of
fine points in the septo-commissural angle.

! (2) AsCcENDING DEGENERATIONS,

Ascending System of the Dorsal Longitudinal Bundle.

In all the cases of transverse lesion of the spinal cord
degenerate fibres were found throughout the length of the
dorsal longitudinal bundle above the lesion. The majority
of those fibres were fine fibres and few coarse fibres were
found above the level of the sixth nucleus. In the cases
of low dorsal lesions only a few fibres were found. Where
mid-dorsal lesions existed the number was distinctly greater,
while in the cases of lesion of the cervical enlargement
many more degenerate fibres were present. It would
appear, therefore, that these fibres constitute a true ascend-
ing system arising in each segment of the spinal cord. The
small proportion which the degenerate fibres of the dorsal
longitudinal bundle bore to the non-degenerate fibres,
even in lesions of the cervical enlargement, bears out the
generally-accepted view that the majority of the fibres of
this system are descending fibres and, in comparing our
sections from this series of cases with a series showing
descending degeneration in the dorsal longitudinal bundle as
a result of experimental and pathological lesions of the brain
stem, published 1n Bra1x, 1901, the paucity of the degenera-
tion in the former contrasted most strikingly with the
richness of the degeneration in the latter. The degenerate
ascending fibres of the dorsal longitudinal bundle appear
to take their origin in the wventral horn of the same
side. A few segments above the lesion they lie in part
mesial and in part ventral to the ventral horn. Traced up-
wards the majority incline outwards to enter the anterior
extremity of the ventro-lateral area of degeneration, and
are situated near the surface in the mid-cervical region.
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traced into the sixth nuclei, where most of the coarse fibres
disappeared ; a few fibres could be followed to the fourth and
third nuclei and to the nucleus of Darkschewitch. None
were traced across the posterior commissure.

Ascending Degenerations in the Posterior Columns.

Both in our cases of dorsal root lesions and of transverse
lesions our results coincided with the classic descriptions so
far as the spinal cord and posterior nuclei are concerned.

‘We conclude with confidence, however, that there are no
direct fibres passing to the cerebellum from the posterior
columns by way of the posterior nuclei, neither as external
nor as internal arcuate fibres, for we have failed to find
them in any of the cases. We have, in several cases,
found fibres passing to the gray matter mesial to the resti-
form body from these nuclei, and these could be followed
some distance upwards in the descending vestibular root,
thus confirming the observations of Horsley and Thiele.

The Direct Cerebellar Tract.

The degeneration of Flechsig’s tract in our cases corre-
sponded in great part with the generally accepted anatomical
description. It seems certain from a comparison of the bulk
of the degeneration in this tract at different levels, that each
segment of the spinal cord contributes fibres to the system.
Though many writers have pointed out this fact, the relative
contribution made by the various regions of the cord has
not been made clear. We judge from our preparations—(1)
that a majority of the fibres have their origin below the
twelfth dorsal segment; (2) that throughout the thoracic
region there 18 decreasing contribution from each segment ;
(3) that there i1s again a large accession of fibres from the
cervical enlargement. In the case of the lowest transverse
lesion we examined (upper limit in tenth dorsal), there was a
copious degeneration immediately above the lesion already
occupying the position of the direct cerebellar tract, while
for three segments above coarse fibres lying in the region
between the posterior horn and the direct cerebellar tract
streamed outwards into the latter tract. These presumably
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and the antero-lateral nucleus, breaking up and apparently
terminating in connection with small nerve-cells lying just
ventral to the spinal trigeminal root; the uppermost limit
of the plexus is the upper border of the auditory strise.”

In many of our cases we have found fibres passing
inwards from the mesial aspect of the direct cerebellar tract
as low as the caudal end of the pyramidal decussation, which
appear to break up in that part of the central gray matter
corresponding with the nucleus accessorius. Perhaps these
are the fibres which have been described by Kohnstamm
as passing over from the direet cerebellar tract to the
pyramid.

We wish to suggest that these fibres belong to the
system of the wventral collateral plexus, the lower limit of
the latter being the lowest limit of the pyramidal decus-
sation.

From our specimens 1t seems likely that fibres of Gowers’
tract enter into this ventral plexus from the funiculus
proprius lateralis medullze.

Dorsal collateral plexus.—“ Commencing at the place
of the upper limit of the pyramidal decussation, and limited
above by the level of the highest auditory strie, fine col-
lateral fibres arise from the direct cerebellar tract and pass
inwards, partly through the spinal trigeminal root, to end in
a fine plexus just external to the gray nucleus enveloping
the fasciculus solitarius.”

This plexus is very well marked in our preparations, and
in several cases we find fibres actually entering the fascicu-
lus solitarius, which we could trace for some distance up-
wards ; these subsequently re-entered the gray matter and
disappeared. .

In connection with these collateral plexuses we wish to
point oub that, unless the degeneration is very recent, these
plexuses are apt not to be revealed by the Marchi method.
Degenerate collaterals lose their property of reacting much
sooner than do coarse fibres, and further, unless the degen-
eration is quite recent, alcohol, ether and clarifying reagents
tend to dissolve out the black substance from the collaterals.
This fact, first pointed out by Marinesco, has been fully
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