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THE EFFECT
- BODY ON THE E SPINAL CANAL.

BY R. W. REID, M.D., F.R.C.S.
Professor of Anatomy in the University of Aberdeen ; and

CH. 8. SHERRINGTON, M.A., M.B.,
Fellow of Caius College, Cambridge ; Lecturer on Physiology in the School of
St. Thomas's Hospital.
(From the Physiological Laboratory, St. Thomas's Hospital, London.)

OuRr object in making the following short series of ex-
periments has been fo test the possibility of an alteration
taking place in the capacity of the cerebro-spinal canal
during the performance of such movements as can, under
ordinary or extraordinary circumstances, occur in the jointed
walls of that canal between the bones composing the cranio-
vertebra axis. A few preliminary observations fully sufficed
to show us that a change of capacity of the canal does
actually take place, although only to a slight extent. These
detectable but small alterations it seemed highly desirable
to measure, and obtain permanent records of. The following
plan of experiment was therefore devised and in its ultimate
form found successful.

The cadaver, the subject of observation, was suspended
from the horizontal arm of a strong vertical stand by means
of an iron coronet which encireled the skull and held it

by four sharp-pointed thumbscrews, screwed into, but not

perforating, the calvaria. An additional precaution against
the slipping downward of the cadaver was obtained by in-
serting into the external auditory meatus the ends of a
scissors-shaped clip (8). This clip was attached to a rope
running over two pulleys at the top of the vertical support.
A horizontal iron bar (¢) which could be adjusted at any
desired height on the vertical stand was em ployed to act as

& fulerum against which the body could be bent.
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was represented by the height of the line marked by the
- recording pen. The scale-pan naturally underwent move-
ment along the arc of acircle ; the intervening pulley round
which the thread passed converted the movement of the
thread into a rectilinear one; in order, therefore, to estimate
the amount of water in the pan the drum had before each
set of observations to be experimentally graduated. In each
- observation the measurement recorded is that of the maxi-
mum displacement obtained in a series of repetitions of the
particular movement.

I. May 8, 1889.—Cadaver of male child, ®t. four years,
weight 24 lbs. 10 oz. Cause of death, diphtheria. Tre-
phined at vertex, to left of median line. Head fixed in the
coronet in such a way that no part is higher than the median
edge of the trepan-hole.

Body hanging freely from the head:—On raising the
trunk by the pelvis, thus taking off the extension of the
spinal column due to the weight of the trunk and limbs, 263
cubic millimetres of fluid were ejected into the scale-pan.
On raising the trunk by the legs 255 cubic millimetres were
ejected. When the body was bent far backwards 1,500
cubic millimetres ejected. When the body was bent far
forwards 258 cubic millimetres ejected. When the body
was rotated by the shoulders either to left or right 78 cubic
millimetres ejected.

IL. October 30, 1889.—Cadaver of male child, =t. seven
years; cause of death diphtheria. Trephined at vertex to
right of median line.

Body hanging freely from the head —Raising the trunlk
by the pelvis caused the ejection of 450 cubic millimetres ;
bending the body backwards caused ejection of 530 cubic
millimetres ; bending the body forwards caused ejection of
215 cubic millimetres : rotation by the shoulders to right or
left cansed ejection of 180 cubic millimetres.

Body hanging as before but with the cervical spine fixed
against bar :—Bending the body backwards caused ejection
of 215 cubic millimetres ; bending the body forwards caused
ejection of 180 cubic millimetres.

11 February 14, 1890.—Cadaver of woman, @t. twenty-
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bending the body backwards caused the ejection of 1,800
cubic millimetres; bending the body forwards caused the

- ejection of 920 cubic millimetres ; rotating the shoulders to

right or left caused ejection of 100 cubic millimetres.

Body hanging as before, but with the cervical spine fixed
against the bar :—Bending the body backwards caused ejec-
tion of 800 cubic millimetres ; bending the body forwards
caused ejection of 260 cubic millimetres; bending trunk
backwards through 40° over fulecrum two inches below in-
ferior angles of scapula gave ejection of 1,250 cubic milli-
metres ; bending forward through 45° over fulerum at same
height gave ejection of 30 cubic millimetres.

VI. November 15, 1889.—Cadaver, male, weighing 12st.
4 1bs. Cause of death, cardiac disease. |

~ Body hanging freely from the head:—Raising the trunk

by the pelvis caused ejection of 48 cubic millimetres; bend-
ing the body backwards caused ejection of 1,200 cubie
millimetres ; bending the body forwards caused ejection
of 250 cubic millimetres; rotation by shoulders to right or
left caused ejection of 140 cubic millimetres.

Body hanging as before, but with cervical spine fixed
agamst the bar :—Bending the body backwards gave ejection
of 900 cubic millimetres; bending the body forwards gave
ejection of 200 cubic millimetres ; bending body backwards
through 40° over fulerum two inches below inferior angle
of scapula, gave ejection of 2,300 cubic millimetres ;
bending body forward through 45° over fulcrum at similar
level gave ejection of 86 cubic millimetres.

VIL. October 22, 1889.—Cadaver, female; weight, 7 stone
10 1bs. ; ®t. fifty-four years, Trauma.

Body hanging freely from the head :—Raising the trunk
gave ejection of 90 cubic millimetres bending the body
backwards caused ejection of 280 cubic millimetres; bend-
g the body forwards caused ejection of 145 cubic milli-
metres ; rotating the shoulders to right or left gave ejection
of 95 cubic millimetres.

Body hanging as before but with cervical region fixed
against bar :—Bending body backward gave ejection of 170
cubic millimetres ; bending body forward gave ejection of
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