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INTRODUCTION. 3

of lateral curvature tabulated at p. 89, all of which are from
my own note book, in all, with the exception of two or three,
a marked improvement in the general health has been effected
by treatment, and these few were so well in the first instance
that no room for improvement in health existed.

The great majority of cases oceur either in delicate children,
or at least in those who are not robust. Often the symptoms
of ill health are obscure, or apparently disconnected with the
condition of the spine, although the general weakness has
probably acted as a predisposing cause of the giving way of the
spinal column. But, be this as it may, the result of treatment
has been not only a lessening of the deformity, but also a very
remarkable improvement in the general health. I was at one
time inclined to consider this improvement merely a colnei-
dence, but its repeated occurrence led me eventually to con-
clude that it was attributable to the treatment of the spine.

Whatever may be the connexion between the bad health
and the curvature in the early stages, the relative effects
usually become more clear as the deformity progresses. Pres-
sure upon the side of the coneavity, or undue stretching of the
parts upon the side of the convexity, frequently gives rise to
pain. Pressure may cause so great a variety of pains in the
back, or the side, or down the legs, that it is impossible to give
a deseription that would apply to every case. Indigestion is a
common result, and it is attended by the ordinary symptoms
of this malady. As the shape of the thorax changes, the space
for the lungs and heart becomes reduced, and the functions of
these organs are more or less seriously interfered with. Among
many interesting cases of this kind I will mention one of the
more remarkable.

Mr. C., aged thirty-eight, was sent to me by Mr. Azar Jones,
upon the advice of Sir William Gull. He was strongly built,
and of tolerably robust appearancé, although looking careworn
and depressed. His deformity consisted in a large protrusion
in the left dorsal region, extending from theé upper border of
the scapula to three inches below the inferior angle of that
bone. The right side of the chest projected more than the
left. The deformity was first noticed shortly after birth, He
seems to have been rachitie, for his legs were curved, but were
cured by the use of splints. Not much inconvenience was felt
for some years from the protrusion, but sub sequently indigestion,
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POSTERIOR CURVATURE (EXCURVATION). al

weakness. This is especially likely to happen with near-sighted
persons. Anything which causes the body to be much bent for-
ward, such as contraction of muscles, as would happen if both
sterno-mastoids were contracted, will cause posterior cuﬂ"ﬂ;tl‘:lrﬂ:
cicatrices from burns in the neck, or (rarely) in the abdominal
region; paralysis of the muscles of the neck, allowing the
head to fall forwards. The back may also be eurved o_utwa.r_ds
in chronie rheumatism and in osteitis deformans, also In caries
and in the other conditions of disease mentioned at page 1.

The treatment in infants should consist in the application of
a splint moulded to the back, made of leather or gutta:pemh&.
lined with some soft material, and
attached to the body by a broad ab-
dominal belt and armlets, as shown
in figure 2.

The general health will also re-
quire attention. The splint is to be
used until the child has become
stronger.

In youth, treatment by drilling,
various gymnastic exercises, active
games, and cold water bathing, may
suffice to cure the deformity. The
use of the skipping-rope is very bene-
ficial, the right and left foot being
alternately put forward, but in some
cages (especially in girls) it is ne-
cessary to apply a mechanical apparatus. A simple apparatus
for this purpose, to be described presently, may be used, or a
well padded backboard with arm straps and belt, but spinal
instruments, with crutches, should never be used.

For recumbency the prone position is better than the supine
(see p. 88).

Stafford, from having observed that in a military band the
drummer was the most upright man, advised the use of a
weight suspended from the shoulders to the abdomen. The
museles of the back are thereby exercised, and induced to keep
the body upright, in order to counterbalance the anterior
weight ; but in the majority of cases of posterior curvature,
such treatment would be likely to cause the spine to give way
laterally, in consequence of weakness of the musecles,







POSTERIOR CURVATURE (EXCURVATION). 23

Whilst however it possesses these advantages, it cannot be
applied like a well-fitting garment fo act without alteration.
With it the body is not to be forced at once into a good
position and kept there, but the apparatus is to be used as
a means to gradually bring the spine into an upright posture,
leaving at the same time room for the muscles to act in or-
dinary movements. The only action which is restricted is
stooping, and this is limited but not quite prevented. Some
cases require much judgment and great care to avoid giving
pain or discomfort.

When first dealing with this class of cases, my anxiety to
effect rapid progress led me to make too considerable altera-
tions at each visif, with the result that pain was caused and
I had to retrace my steps. With some sensitive children we
must proceed with very great caution, for it is very important
not to produce discomfort, and thereby cause a dislike to be
taken to the treatment. With due care and with experience
one learns exactly how much alteration ean be made at any
particular visit, whereby only comfort is produced. The fol-
lowing few cases will suffice to illustrate these points :—

A young lady, aged sixteen, sent to me by Dr. Charles Myers,
of Liouth, May 11th, 1886. She had been very delicate since
the age of four, after measles and dysentery. Weakness in-
creased during the summer of 1885, exaggerated again during
the first months of 1886. She had drooped her head forwards
during the last three years. The spine formed a bow back-
wards from the head downwards, so that the chest was
flattened, and with the exception of the slight projection of
the breasts the profile line of the chest and abdomen formed,
when she was sitting, a vertical line. Her appearance was
that of a phthisical person, and as several members of her
family had died of tuberculous disease, it was naturally feared
that this patient might be similarly affected.

She had suffered from almost constent cold and cough during
the last two and a-half years. Upon percussion I found some
dulness at the apex of her left lung. There was pain in the
region of the eighth, ninth and tenth dorsal vertebrs, and the
seventh projected slightly. There were also other symptoms
which pointed to the possibility of caries, but it was evident

that the general position of the spine was affecting her health
seriously.


















ANTERIOR CURVATURE (INCURVATION OR LORDOSIS). 29

(2) Lordosis from Congenital Dislocation of the Hips.

In these cases the incurvation of the spine is ecompensatory
to the displacement of the heads of the femora, and is caused
by tilting of the pelvis. It occurs in the most frequent form of
congenital dislocation, namely, dislocation upwards and back-
wards. When the heads of the bones are dislocated directly
upwards, there is little or no tilting of the pelvis.

The cause of this displacement is probably usually a mal-
formation of the heads of the thigh bones, and perhaps also of
their sockets, but it has been attributed by some observers to
dislocation produced at birth in breech presentations.

The evidence seems to me in favour of a congenital defor-
mity being the usual cause, but T lately saw a ease in which
the heads of the femora seemed well developed, and upon
attempting to draw them downwards they met with a rigid
obstruction, which I considered to be the edges of the articular
cavities. I was so impressed with the unusually natural con-
dition of the parts, that I advised an attempt being made at
immediate reduction. I subsequently heard that the child had
been born with a breech presentation and that the delivery was
prolonged, and therefore infer that in this exceptional case the
joints were dislocated at the time of birth.

Treatment of Lordosis from Congenital Disloeation,

Under usual circumstances, when the joints are probably
malformed, the cure of the displacement is very difficult, or as
many surgeons consider it, impossible.

M. Pravez, jun., claimed, however, to have succeeded,* by
keeping up extension for six months, when he accomplished
reduction and applied an apparatus to retain the heads of the
bones in situ. After several months of this treatment passive
and then active movements were made in the horizontal pos-
ture, and the case was cured at the end of two years.

Lately Dr. Buckminster Brown, of Boston, U.8.A., has pub-
lished & case in which he has also succeeded by a somewhat
similar plan, occupying about the same length of time. I wrote
a description of this case in the London Medical Record for
May, 1886.

* Reported by Mr. Holmes,
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ANTERIOR CURVATURE (INCURVATION OR LORDOsIS). 31

great importance to control this tendency to incurvation by
an abdominal belt fixed to the retaining apparatus. The
treatment of this condition T have described elsewhere,* and
it is foreign to the purpose of this volume.

F1G. 6.

Lordosis from Caries of the Spine.
(4) Lordosis from Spondylolisthesis.

This deformity consists in a sliding forwards of the fifth
lumbar vertebra, and with it the whole spinal column above,
upon the sacrum, forming a considerable projection in the
pelvic cavity, and a corresponding depression or incurvation in
the lumbar region of the back. This dislocation was formerly
considered to be the result of caries, but Dr. Franz Ludwig
Neugebauer, of Warsaw, has endeavoured to prove that it
depends upon a want of osseous union between a neural arch
and the body of a vertebra, thus allowing a separation of the
parts to take place by stretching of the ligamentous union.
‘When this malformation cceurs in a lower lumbar vertebra, de-
formity is caused by the superincumbent weight of the body,

* “The Surgery of Deformities,” 1880, publizhed by Smith, Elder, & Co.
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ANTERIOR CURVATURE (INCURVATION OR LORDOSIS). 33

abdominal organs, in which the patient has remained for a
long time in the recumbent position, with the thighs flexed
upon the abdomen; and the third is sometimes seen as &
result of psoas abscess.

Cases are sometimes met with in which the remote cause is
not apparent, and in which contraction of the muscle or mus-
cles is the only obvious condition.

Other muscles besides, or independent of the ilio-psoas
muscles, may be contracted and thus cause lordosis,

Treatment of Lordosis from contraction of Museles.—The treat-
ment will depend upon the cause; but a supporting apparatus
will be of great advantage in many of these cases.

Division of the tendons of the contracted muscles may
sometimes be resorted to.

A child was admitted into the All Saints Children's Hospital,
in whom the thighs were severely flexed upon the trunk by
contraction of the tensor vaginz femoris and sartorius muscles
of both legs. He was five years old when admitted, and had
never walked. By subcutaneous division of the tendons I was
able to improve his position so much that he now walks about
the ward briskly, but prefers helping himself by holding the
railings of the beds. I hope to still further improve his con-
dition by another operation.

Fia. 9.

(8 and Er)rOLGI"Iiﬂi from Talipes Equinus,
and from carrying heavy weights.

Lordosis from talipes equinus, and from carry- {§
ing heavy weights requires no further remark g’«
here. Removal of the cause is the natural remedy %
for both these conditions.

Supporting Apparatus for Lordosis.

When it has been decided that an apparatus
will be of benefit, it may be constructed on the
following principles :—The splint must take a
bearing upon the upper part of the spine, prefer-
ably between the shoulders and below upon the
buttocks. The abdomen can then be supported
by the belt, drawn back by straps, and at-
tached to the firm upright part of the apparatus Supporting ap-

(Fig. 9). The higher and lower the points in pﬂ:}::i?mfam
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LATERAL CURVATURE. 39

own patients, nearly all of whom belonged to the ¢ well-to-do’
class, the characters of the curves were as follows: Thirty-
nine were sigmoid, twenty-nine were single curves, and in two
of the latter there was no deflection of the spinous processes,
but rotation only of the vertebrse. Of the thirty-nine sigmoid
the dorsal curve was to the right in twenty-seven cases, to the
left in twelve cases. Of the single curves, the direction was to
the right in fifteen cases, to the left in fourteen cases. That
is, in the sigmoid the proportion of right dorsal curve fo left
was a little more than two to one, and in the single curves
the proportion was nearly equal. Of course further observa-
tion may show a different relative proportion, but one cannot
now say with correctness that the dorsal curve is almost always

to the right."”

table to 100, which I now give in full.

Statistics of 100 Cases of Lateral Curvature of the Spine.

Subsequent to that statement I made up my

p Direction of curves and their Fossible or assigned
g Form of curves. degree of deflection from cause, or noticeable g E
central vertical line of spine. influencing factor. | < | 3
1 | Bigmoid ......... | Dorsal curve directed to the left
1&]“ lumhﬂl' t’D right 1“1114 n- e DEBilit]" EREmmmid B 13 F
2 | Sigmoid ......... Dor. o left 1in. yJum, to right 2in. | Debility e | 7| F
3 | Rotation only... | Dor. t0 left ....iuiesuseressesinuesnins Rickets at birth |38 | M*
4 | Bigmoid ......... Dor. mrlghtﬂ;}m lum.toleftliin | Debility ?...... e |23 F
b | Bevere single ... | Dor. to right 6in. ...ccccocieianrias ) e - e |09 M
6 | Long single...... | Dor, to right 2in. .ccveiiiienin onh O e aana e 50| B
7 | Sigmoid ......... | Do, toright 1§in. lum. toleftdin. | ! .................. 20| F
8 | Sigmoid ......... Lum, to right 1§in., dor, slight ].:hght leg 3in,
ghort ..vieiiiaen |18 | B
9 | Bevere single,
much rotation | Dor.-lum, to left 2}in. ....eesuuses | Infantile para-
lygis, leftleg lin,
: BHOTE: ocinnassses | 1T | M
lﬂ E'?TE]'B E-l'llglﬂ W L'll.m. t‘u left Eiu- CEELL AL R EL L T ? AR EA NS AR E“n F
11 | Bigmoid .....eee | Dor.toright2in,, lum. toleft 13in. | 7 .......... Snasies M| F
12 | Bigmoid ......... | Dor. to left din., lum.to right 4in. | Debilily ......... [12| M
13 | Bigmoid ......... | Upper dor. to left, lower dor, to
right, very elight deflection of
gpinous processes, but much
E rotation of Jower CUrvVe ..cisee |1 sevrerrnssmieasees | 20| B
14 | Bingle and pos-
.t.ﬂl"fl}l.? LERELEL LT DUI’. tu IEft 1}111 lllllllllllllllllll DE‘hi]itl? EEREE RS E F
15 B‘!E‘I}lﬂ!d wesnssens | Dor. to right lfm lum. tnIE-ft in. | Leftlegshorttin, | 20 | M
16 | Sigmoid ......... Dor.toright2}in,, lum,toleft14in I.citlagahﬂrtiin, 14| F

* The line of the spinous

which projected mn.udcuhty on the left side,

processes was straight, but the rotated vertebra pushed out the ribs,
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17
18
19
20
21

22
238

24

2b
26

27
28

29
30
31

32

33
34

35
a6
L

Direction of curves and their Possible or assigned
Form of curves. degree of deflection from cause, or noticeable | g2 |
central vertical line of spine. influsncing factor. | = t
Sigmoid ......... Dor. to right lin., lum. to left,
U F i o e R R S U iriniins seaaasns | O0| P
Bigmoid seeeesss Dor. to right 2}in,, lum, to left
T A S T .. | Leftleg 4in,ghort| 16 | F
Sigmoid and pos-
terior ......... | Lum, to left 14in., dor, to right
Blight cecsssannssesnsnriioansnnninniss | Debility ...ieeeea [12 ]| F
Sigmoid ....esie. | Lum, tnnghtl&m dor. tnIeerm. Oblique pelviz... | 6| F
Long eingle and

Pmmﬁﬁr e Tﬂ lﬂft' I&iﬂ. LETERENL IR AR TR RL AL LR L De'hilitlj' EREaw A T F
Bingle ..vuee weres | Dor-lum, to left 2in.....ccasmesssas Leftlegshortdin, | 20| F
Bigmoid ......... | Dor. to right 13in,, lum, to left

L e TR L e Ea T weees | Debility .cooeea. |24 T
Bingle siesssscess | Lum. to right 2Hn. ....ceeeeeness | Paralysis of left
1 H e e
Sigmoid ...... <« | Dor. to right 2in.,lum. to left lin. | Leftlegshortdin. [ 19| F
Bingle ......oeeeee | Lum, t0 right 1000 cesecsiauesinnneee | Right leg short
P Dt T 8| M
Sigmoid ......... Dor.toright18in.,lum.toleftin. | Debility, left leg
short din. ...... |26 | F
Bingla i wamiis Dor.lum, to left 13in. seieesesee. Leftleg 4in.short,
leftride of pelvis
gmall ...... Ty [ T
Long single and

posterior ...... To right 13iN. cecasersssssesssssssssns | Leftlegdin.short| 18 | F
Single and pos-

TETIOT .ursnsunnsss | LML B0 eft 2in.....ccaneiansiis sss | Debility cuiienea. |28 B
Bigmeid ......... | Cervieal to right in., dor.to left

TN wahnrosnsansriarissssansmsnnnss . | Wryneck and
leftlegdin.short| 7| M
Bigmold eieeiien Dor, to right 28in., lum. to left

2 lin.. ..% it s ness | Dabilibyieseerinit 4] B
Bigmoid ..ceeeees Dor.to nght 2in, lum to left 2in, Debility” .o..... | 9] B
Sigmoid ...... Dor. to right l{-m lum. to left

1HIDL remaasaranssssesanasnsnnnsannss Debility ceeeareee [16] F
Sigmoidand pos-

Eﬁﬂr pﬂ Dor. to right 1in., lum, $in....... Debility ..e.e. gl F
Slight sigmoid | Dor. to right din. ...... cessnrsarans Debility wecascses 8| M
Long single...... Dor.-lum. to right 23in, .ceceeeee | T aeneee et 47 | M
Sigmoidand pos-

terior wisiesenssss | Dor. to nght '.limﬂ lum. to left g

> 1 | ORRURR samsessanaensees oo | Debility, left leg
din, short ...... [ 13| F
Triple weursssrasss | Dor. to loft ;.Elt; 1:1's11:|:: to rl%:tlt} e ok s
1din., cer. lin.(latter congeni ig eg 4in,
3in., I_ o Lok - s lg g
SINELS ssusnnves .. | Dor.-lum. to right 4in. ...... e [ 1 e 7
Eingla svasenesises | Lum, to left 1HD. ciceiieniriann, Debility eveneees 12| F
Long single ..... | Dor.-lum, to left 1}in.  ......... | Leftleg fin.short | 15 F
Long single...... Dor.-lum. to left lim. sssesenes | Infantile  par-
alysis aff autmg
whole body .. Eg Iig'

Long single...... | Dor.-lum, to right 210, s [T ceicmmisninne,

g E Dﬂl'q tlll ﬂght ﬂfiﬂ. AmjEFEEERFAmERERRED ? EREamaRERE BEemahEE 45 H

Long eingle.sisss
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41

59

60

61
63

Direction of curves and their Possible or assigned | | .
Form of curves. degree of deflection from cause, or noticeable | B H
central vertical line of zpine. influencing factor. | = | w2
Long single, : o
much rotation | Dor.-lum. to right 2}in. ......... Great debility... | 9| F
Sigmoid ......... [ Dor. to right 1#in,, lum, to left
Th T i cn sasrnkevdnmpmiatvasansiseinty oo [FIBDITEY aO0L 1616
leg §in. short... |14 | F
Sigmoid ...sesse. | Dor to left 1in,,lum. to right #in. | Long, very flex-
ible spine, left
, leg §in, short... | 14| F
Sigmoid ....essss | Dor, to right 2}in,, lum, to left
Il s dasaanicigh o eraensies iesias Leftleg din.short | 16| F
Sigmoid .eueeeses Dor. to left 2in,, lum, to right
1D e L O P Debility «eseesss |15]| F
Bigmoid, and
chiefly posterior Dur.turight]in..lum.tc}leftiin. Careless postures | 16| F
Sigmoid ......... | Dor, to right 24in., lum, to left
liin| SREEEFRERF R A REEN R R r AR AR AR R ? llllllllllllllllll ].'? F
Single, also pos-
terior lumbar | Dor. to right 2in. ....cccveeerserses | Debilify cevvesnns 10| F
SIOElE avierensess | Doralum:tomght 60,7 foicitedl [T ovivamssneereeicsi | 48| '
Sigmoid ......... | Dor. to right 3}in., lum. to le
KlTidusvunsaatuannshd sdarinaunhnndalpay Leftlegshortgin, [ 20| F
Long single and
lum. posterior
chiefly ......... Dor.-lum. to right lin. ............ | Leftleg}in.short | 14 | F
Bigmoid ......... | Dor. to right 24in., lum. to left
1 e = TaiTe Debility, and left
half of pelvis
Emun LLLARRELL LT Y 16 F
Sigmoid, great
posterior ...... [ Dor. to right 1}in., lum, to left
: SHI iR R «» | Leftleg4in.short 174 M
Sigmoidand very
much posterior
in lumbar re-
gion and much
BLOOP ..vuee..... Dor, to right Jin,,lum, to left §in. | Debility ,ueveeee |15 | M
Bigmoid and
BLOOD ....ecseune | Dorto leftlin. lum.toright1}in. | Debility, long
3 flexible spine |17 | F
Long single...... Dor. lum, to right 220, ....eeees Debility ...vieeee |17 | B
Long single...... Dor, lum. to right 24in............ 1 cerectivennmnaiss |26 | M
Long single and
posterior ...... Dor. lum. to left 24in, wuieseeeens | Debility, ovarian
trouble, ......... 1
Long single and : 2
gtoop ............ | Dor. to left 2in., shoulders de-
flected to right side, forming
cervical curve to right, 2in.
_ from central line............... vou | Dbility iuisnnies 21| P
Long single...... Dor, to left 2in. ....... ssasannsssesns | DEDUIEY seeessens 16| F
Luug.ningle ...... Dor. lum, to left 2in, ............ Debility «ceeness [ 16| F
Rotation only.., | Dor. to left, side projecting 24in | 1 weveerersreserenes 17| F
Bigmoid ....... Dor. to left 1lin, lum, to
nght’ iinl LLEL R L RN R AT LT ani-d ETDW":I...-. 15 M
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LATERAL CURVATURE. 45

Rotation has been attributed to the serratus magnus muscle,
upon the convex side of a dorsal curve, acting upon the ribs as
upon levers, the fulerum of each rib being the ftransverse
process of the corresponding vertebra. This hypothesis might
be disproved in several ways ; but it will suffice to remark that
rotation occurs as completely in the lumbar, where there are
no ribs and no serratus magnus muscle, as it does in the dorsal,
region.

Another theory is that which attributes rotation to the un-
opposed action of the erectores spin@ muscles upon the convex
gide, pulling the ribs and the transverse processes backwards;
but, even if we could believe that such an effect were likely to
be produced in the dorsal region, it could not occur in the
lower lumbar or sacral region.

Mr. Alexander Shaw® desecribed rotation as the result of the
changes which are produced in the articular processes by
lateral pressure. He states that by pressure, the oblique
processes of the concave side are shortened and flattened by
absorption ; while, owing to the proecesses on the convex side
eseaping compression, they ¢ preserve their normal shape and
size, and diverge from each other. The influence which this
contrast in the rate of consumption of the substance of the
vertebrsee on the two sides may have in causing contortion to
be combined with lateral curvation, will be apparent when
we take into view the relative position of the processes to the
central axis of the spine. They are placed postero-laterally in
the wvertebrse. Consequently, at the same time that the
column falls sideways, a rotatory movement in a partially
horizontal plane will take place upon the oblique processes of
the concave side as centres or pivots; and the vertebra will,
therefore, perform an imperfect gyration with their sides,
which have undergone the chief destruction, pointing for-
wards.”

This theory has been severely criticised. Herman Meyert
( Die Mechanik der Seoliosis,” Virchow’s Archiv, vol. 85)
opposed it upon the grounds that (1) the articular processes
have no definite or preseribed range of motion ; (2) spinal tor-

*t* A Bystam of Burgery,” edited by T. Holmes, 2nd edit., vol. v., p. 862,
t I quote the translation which oecurs in Louis Bauer's  Lectures on
Orthopeedic Surgery,” New York, 1868,
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sion may be met with in all parts of the vertebral column,
although the oblique processes differ in shape and position ;
(3) torsion prevails at an age when the oblique processes are
not fully developed. :

Meyer performed experiments upon a number of dead bodies.
In fully developed spines of adults, he produced eurvature with-
out torsion. In feetuses and children, rotation accompanied
the artificial production of lateral curvature. In a girl aged
fourteen the torsion produced was moderate, until the anterior
longitudinal ligament had been dissected off, when torsion
became perfect. In a girl of sixteen, the artificially produced
lateral curvature was without torsion, until the anterior liga-
ment was divided. Meyer thought that rotation was produced
by the action of the ligamenta subflava.

Dr. H. Dick* considered that the rotation is the mechaniecal
consequence of the bending of the column. ¢ The spine in
some respects resembles a strong elastie stick or column, which,
if pressed at both extremities more strongly than it ean bear,
forms a bow, and in that condition will not bend backwards or
forwards, but will rotate at the central points of the bow."

A work has lately been published by Dr. C. Nicoladoni, of
Stuttgart, entitled “ Die Torsion der Skoliotischen Wirbelsiiule,"
which advances an extraordinary theory of this peculiar
twisting of the vertebrse. He deseribes the dissections of a
large number of spines affected with lateral curvature, and he
gtates that ¢ the so-called torsion of the scoliotic vertebral
column is only apparent, and is rather to be regarded as an
optical general impression of the general want of symmetry in
the individual scoliotic vertebral bodies.” The reason of the
twisted appearance is to be sought for in the successive increase
and diminution of partial development in growth of the verte-
bral bodies. He arrives at this conclusion, partly because, in
the contorted specimens which he has examined, the anterior
longitudinal ligament did not pass over the most prominent
portions towards the convexity, but maintained a median posi-
tion, He considers that the condition of the bones which has
been described as a rotation, is the result of overgrowth of the
body of each vertebra towards the convexity, where it is less
pressed upon, and retarded development on the side of the
concavity where the pressure is greatest.

* Medical Times and Gazette, August, 1864,
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There can be no doubt that the unequal pressure causes an
unequal development of the vertebram ; but that the so-called
rotation is only the appearance of this unequal development
can hardly be seriously entertained by anyone who has ex-
amined a dissected specimen of a spine with the vertebra
rotated, each bone being twisted in its entireby.

Dr. A. B. Judson (orthopadic surgeon to the out-patient
department of the New York Hospital) has advocated a theory
which is based upon the fact that the posterior portion of the
spine is a part of the parietes, and is thus more or less confined
to the median line; whereas the bodies of the vertebre project
into the cavities of the chest and abdomen, and are free to
move to right or left. Dr. Judson illustrates the theory by
placing a brass rod, having only lateral movement, through the
canal of a spinal column, and attaching the spinous processes
by elastic cords to a framework. * To produce lateral curva-
ture of the column, with rotation of the vertebrs, the knob at
the summit of the rod is to be depressed. Double curvature,
with rotation in each curve, may be produced by confining one
of the dorsal vertebree with the silk check loops, and depress-
ing the knob.”
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Dr. Judson is evidently not aware that a similar theory
was advanced many years ago by Charles H. Rogers-Harrison,
n a work  On Deformities of the Spine and Chest,”" published
in London in 1842, who explained rotation in the same way.
We will quote the two deseriptions.

Dr. Judson (New York Med. Rec., 1882) writes: * The expla-
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was advised except exercises and rest, and she gob steadily
worse until the age of sixteen, when an instrument was a,pp!ied
which, although very heavy and complicated in cnnatr_uct.mn,
yet gave some relief from discomfort, and interfered with the
increase of the deformity. Four years after this the instru-
ment becoming uncomfortable was discarded, and since then
the spine had become rapidly worse. Pain had been very
severe and continuous for the last two years, except when the
patient was in bed. It was especially severe in the left side in
the concavity of the curve from within three inches of the spine,
passing round the left side to below the breast. The general
health was very bad and there was severe indigestion. In this
case instrumental support was clearly indicated and I applied
a light apparatus on September 20th, 1886 (the general
principles of which are described under ‘Treatment™).
I was able to so adjust it that the spine was immediately
placed in so much better a position, that the height of the
patient’s back from the level of the shoulders to the seat was
raised one inch, i.e., from sixteen to seventeen inches, and on
September 27 this measurement was inereased to seventeen
and a half inches. The instrument was felt to afford relief to
pain at once.

In January 1887, pain had not returned with the exception
of a few days’ illness in the first week in October 1886 ; she
said she had not felt so well for certainly over a year. She
looked very much better, appetite had much improved, and the
indigestion had to a great extent departed. This case is not
in the * table.”

In November 1887, this patient had continued to improve.
The spine was in better position as shown in the second photo-
graph, and the general health was very much better. Fig. 18.

In consequence of the prolonged excessive pressure upon one

side of the spine, the bodies of the vertebra, and also the in-
tervertebral cartilages, become lessened by absorption and
compression upon the side of the concavity. A wedge-shaped
form is thus given both to the cartilages and the bodies of the
vertebra,
_ The articular processes, which readily give way to pressure
in & young subject, are also altered in form. The articular
surfaces, which in the lumbar region are naturally vertical,
become oblique from pressure,
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DIAGNOSIS AND PROGNOSIS. 59

If the levator anguli scapul® is also contracted the head is inclined
to that side in addition to the other peculiarities. If the rhomboids and
the two upper parts of the trapezius are in a condition of contracture,
there will be in addition to the other symptoms a raising of the shoulder-
tip, and a turning of the head to the opposite side. _

Contracture of the rhomboids restrains the humerus from reaching
the horizontal position through the teres major and the position of the
acromion. In paralysis of the upper part of the trapezius the position of
the scapula somewhat resembles that caused by contracture of the
rhomboids, especially if the serratus magnus has lost its power also.

However, in palsy of the upper part of the trapezius, the tip of the
shoulder is always lowered, while in contracture of the rhomboids the
shoulder-tip maintains its normal level or exceeds it. In the latter case
also there is the swelling of the muscle.

Contracture of the supra spinatus or ankylosis of the shoulder joint
may place the scapula in a gomewhat similar position, but the two
conditions can be distingunished without difficulty.

In commencing scoliosis the faulty position of the scapula may be
mistaken for contracture of the rhomboids especially, because in this
stage of spinal curvature the spinal processes (may) retain their normal
position,

Pathological anatomy shows that it is the rotation of the vertebral
column on its axis which causes a deformity of the thorax, so that on
the side of the dorsal convexity it is rounded behind and flattened in
front, while the reverse condition is seen on the side of the dorsal con-
cavity. It is the bulging of the thorax behind which causes the faulty
position of the scapula. -

[This description of the position of the scapula will apply
to a certain number of cases of lateral curvature, but there
are a great many instances of commencing scoliosis, in which
a faulty position of the scapula depends chiefly upon relaxation
of muscles and to a very small extent upon projection of the
ribs.]

Contracture of the trapezius.—Symptoms ;: Elevation of the shoulder
tip ; scapula drawn towards spine and spinal border slightly oblique
from within out and from above down; hardness of contracted muscle;
clavicle too oblique from within out, and from below up.

Further, when the middle part of the trapezius becomes more con-
tracted, there is added to the other symptoms a raising en masse of the
scapula. ;

Contraction of the clavicular part of the trapezius bends the head to
the same side and a little back, while the clin is turned slightly to the
opposite side,

Contracture of the deltoid.—An irolated contraction of this musecle
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DIAGNOSIS AND PROGNOSIS. - 61

in making a diagnosis in doubtful cases. In caries, the pain
is usually of a different kind, easily increased by movements,
especially by stooping. In simple lateral curvature, hnwaviar
severe the pain, I have never seen that extreme caution in
movements which generally accompanies caries. There is as a
rule more rigidity of the spine, as regards flexion and extension,
than in slight lateral curvature. The angle of deflexion
may be more acute, and there is frequently some posterior
projection, as well as lateral curvature. There may be pro-
jection of spinous processes in the latter condition, but there
is a distinetion to be made between the two when the patient
stoops. In caries the spinous processes of the affected vertebre
do not as a rule separate from one another, whereas this
separation can generally be felt when no ulceration of bones
exists. In the first edition of this work I stated that no exact
rules could be laid down for forming a diagnosis between these
two conditions, but that all the symptoms must be studied.
I still adhere to this opinion, and in offering the above sugges-
tions for diagnosis, I must urge that none of them are in-
fallible ; that caries not infrequently exists, and runs its
course without producing the usual symptoms of the disease,
and that the knowledge of the many anomalies of these cases
should lead us to be very cautious in forming a diagnosis.
Sometimes it is impossible to be certain, and it becomes
necessary to treat the case with caution for a week or two,
before coming to a decision. The cases referred to below
exemplify this fact.

In young children great wealkness of the back may be
present, which, in the positions of sitting or standing, allows
the spine to bend in various directions, forming at one time
posterior curvature and at another one or more lateral curves.
Although this condition would probably lead eventually to the
formation of lateral curvature, yet in diagnosis a distinetion
is to be drawn, for when this state of weakness exists, sup-
port to the back and rest are more important at first than
exercise. In fact in severe cases the strength of the child is
more rapidly and safely restored by absolute rest at first than
by attempt to exercise the muscles. These curves are readily
mo}t:a.hle in any direction, the spine being easily straightened
or bent.,

About a year ago two cases came before me, in which the

*
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CAUSES OF LATERAL CURVATURE. b

But I see so many cases of lateral curvature in which the
patients are wearing such simple stays, that little or no inter-
ference with muscular development could be caused by them,
that T am not disposed to consider stays as at all a common
cause of this deformity.

T believe that habits of society, in respect to rearing ehildren,
is much more often the predisposing cause. At an early age
children are made to sit in chairs, and are urged to hold them-
selves up. To maintain an upright sitting posture requires a
considerable museular effort. The spinal museles which are
chiefly involved soon get tired, and the back subsides into a
backward bow, the least evil result of which, if indulged in
frequently and for long periods, is posterior curvature of the
spine—a deformity already dealt with. If the spine is not
allowed to bow outwards it necessarily bends laterally, sub-
siding until it is restrained by arriving at the limit of flexion of
the joints between the vertebra held together by the ligaments.
A similar position is frequently repeated till a slight permanent
curve is set up. Subsequent repetition of the posture causes
a gradual alteration in the joints, and an inerease of the curves.

It 1s excess of anxiety on the part of the parent, governess,
or nurse, which thus frequently gives rise to the production of
the first eurves. It would be far better to allow children
to assume whatever position they liked, to let them rest or
crawl about upon the floor as they felt disposed.

If the backs of the chairs used were properly constructed,
g0 that the children cculd rest thoroughly against them, then
the chief disturbing element would be absent. As a rule the
backs of chairs used by children are of very little service to
them as supports, and even in the present day there exist
schools where the pupils have to sit upon forms without any
backs at all.

Girls are too often restricted in their natural energetic move-
ments, with the object of making them ¢ refined in their
manners,” and they are not allowed to follow the dictates of
nature, which would induce them to take exercise in an uncon-
strained manner.

Moreover it is not merely exercise that children require, but
also recreation. Insufficient out-of-door recreation acts as a
predisposing cause of curvature of the spine, and errors of

position, which school children are made to assume, act as
exeiting causes.
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CAUSES OF LATERAL CURVATURE. 73

the health and natural strength of the child. A feeling -?I
fatigue is a certain indication that a change of posture 18
required. I will now analyse a few typical postures.

1. Standing upright for too long fatigues and exhausts the
musecles, and thus weakens them. The result is a gradually
lessened ability to prevent the body falling into bad postures
at other times. Standing with both feet close together is a
very fatiguing attitude. 1

«9. Standing upon one leg places the base of the back in an
oblique position, and thus causes lateral curvature of the spine.

8. Standing and supporting the body with the hands upon
a, chair, or with the back against a wall, is better than not
having any extraneous support at all, but it is likely to pro-
duce roundness of the back.

“ 4, Standing with the arms crossed also makes the back
round. '

«5, Standing may produce flat feet and also knock-knees.
In the latter case, the weight falls chiefly upon the outer side
of the joints, and they gradually give way towards the central
line of the body. Flat feet and knock-knees by disturbing the
natural mode of progression may induce, lateral curvature,
especially if one leg be affected more than the other.

“6. Sitting with the arms resting wpontoo low a table produces
a round back, and when the right hand is used for writing,
drawing, &e., the shoulder of the right side is raised more than
that of the left, and the spine is placed in a laterally curved
position.”

The twisted and curved position of the spine caused by
writing is doubtless a very potent factor in the produection of
lateral curvature, and as the modern system of tuition involves
a great deal of writing, it is probable that this deformity will
soon be found to be upon the increase.

Much may be done to prevent bad postures by having suit-
ably high and sloping desks, and by bringing the chairs close
up to the desk ; but under the best circumstances the posture
necessary for writing is not good. The more slanting the
writing the worse the position, and I would strongly advise
that upright writing be universally substituted for the slanting,.

“T. Sttting in a chair with a switable back rest is a very good
position, but it is quite possible for the back to be made
“round " while in this posture by the pupil bending forwards
frequently, and thus contracting the chest.
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CONGENITAL TLATERAL CURVATURE. 83

In the museum of the College of Surgeons (21154), in the
skeleton of an adult male, the left half of the first dorsal
vertebra is absent, so that the left halves of the bodies of the
seventh cervical and second dorsal are in contact. Fig. 22.

Fia. 22,

Posterior view of Bpecimen R. C. 8., 2115A.

There are several specimens of similar deficiencies in the
bodies of the vertebrse of cases of spina bifida, both in the
College of Surgeons and St. Bartholomew’s Hospital museums.

In Guy's Hospital museum (1004%) is the skeleton of an
adult, the deformity of the spine of which is described in the
catalogue thus: “ A congenital malformation of the spine
caused by a fusion together of the bodies of the third, fourth,
and fifth dorsal vertebrs, and the eurvature of the newly-
formed mass.” It is probable that there is a deficiency of the
left side of the third dorsal vertebra and of the right side of
the fourth. TFig. 23,



84 CURVATURES O THE EBEPINE.

In Middlesex Hospital museum is the skeleton of an adult
female, in which the left half of the third dorsal vertebra is
absent, the result being a long dorsal curve to the left below
this half vertebra, and a second compensating curve in the
lumbar region. Fig. 24.

Fic. 23.

Guy’s Hospital Mugenm, 10049,

To diseuss the practical bearing of these cases, we may
in the first place conclude that it must be but rarely that such
malformations oecur, and more rare still that they oceur in
cases which are likely to come before the surgeon for treat-
ment of the lateral curvature, because this defect is usually
associated with other severe deformities or even monstrosities.

Upon the other hand, the specimens here alluded to are
instances of cases which might come for treatment, and which
might give the surgeon much trouble in forming a correct
diagnosis.



CONGENITAL LATERAL CURVATURE. =5

The correct diagnosis of such a case is a very important
matter, because, although we may be able to assist the patient

Fig. 24,

Middlesex Hospital Museum, No. T24.

t[_J some extent, yet we cannot expect to alfer the malforma-
tion. Our treatment would have to be directed to modifying
the compensating curves. :












TREATMENT OF LATERAL CURVATURE. 89

The supine position, with a small pillow in the lumbar region,
may be adopted ; but the prone position possesses certain ad-
vantages over all others.

A couch should be used, made horizontal beneath the thorax,
and slanting slightly from the pelvis towards the feet.

The arms can be used freely in this position, such use tend-
ing to straighten the back and to exercise the dorsal muscles ;
but the supine position tends to weaken the back and produce
“ roundness of the shoulders "’ and posterior curvature.

Prone recumbency is especially useful when the curvature
predominates in the lumbar region, as in that posture the
back assumes a natural position by its own weight.

Lonsdale’s ecouch acts upon the most prominent curve by
the gravitation of the upper and lower parts of the body. The
curve is supported by a band suspended between two uprights.
It is only suitable for very exceptional cases.

3. Mechanical Extension and Pressure.

This means of treatment has a very ancient origin, and has
been employed chiefly upon the following prineciples.

The patient lies upon a couch, the head is fixed by a collar,
or by lateral supports attached to the coueh, and extension is
made by springs or by weights from the pelvis. Sometimes (as
in Cole’s sofa) the patient lies in a prone position, and grasps a
bar at the upper end of the eouch, whilst extension is made
from the pelvis by a belt, cords and winch. Many of these
extension-couches are fitted with an apparatus intended to
cause direct pressure upon the eurves. This purpose is at-
tempted in Buehring’'s couch by fixing the waist in a belt
attached to the couch, and then applying pads to the convexi-
ties of the two curves. The pads are worked by lateral serews,
Many couches have been constructed which attempt to redress
the curves by two belts, each pulling against the individual
convexities by springs attached to the sides of the couch. The
“* corset-lit ' of Valerius resembles in appearance a gigantic
lobster-shell. A case for the head, another for the thorax, a
third for the lumbar region, and a fourth for the pelvis, move
one upon another, and are regulated by apparatus attaching
the whole machine to a table.

Tuson invented a couch which provided means for exercises

as well ag for extension. The muscles of the trunk generally
were exercised by this machine,
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TREATMENT OF LATERAL CURVATURE. 103

intolerable. I think it is of the utmost importance in the
treatment of this affection to avoid producing pain or dis-
comfort, and I find that when a case is not proceeded with foo
rapidly, the result is invariably a relieving of disagreeable
symptoms, such as aching or pain, if such exist.

The back pad is retained in its place in & very simple manner,
and when it is in use, i.e., when the back rests against 1t,_ 1t 18
supported, first, by the shoulder straps already described,
which tend to draw the arms back and develop the chest;
secondly (at lower part), by a simple pelvic belt. None of
the straps need be buckled very tightly. \

In the less severe cases this apparatus, in its more simple
form, will enable us to effect a cure, but when the lateral
curving is very marked, something more must be done ; lateral
plates must be applied to counteract the lateral curves. Here
at least, it may be thought, the principle of allowing freedom
to the muscles must be abandoned, but it is not so. The
lateral plates, if properly adjusted, will take effect, while the
muscles of the back are allowed to act freely. I always
advise the patient to endeavour to ¢ get away” from the
lateral pressure. If patients hold themselves so that the pres-
sure is relieved, they are effecting by muscular action more
than the statical pressure of the plates can effect, while when
not making this exertion the plates support the back from falling
into a worse position.

It is this muscular action which removes the objection some-
times raised against lateral plates, that they cannot affect the
spine very much because they have to act (in the dorsal region)
through the ribs. And even when we have to act upon the ribs,
in the majority of cases the pressure is well transferred to the
spine itself. The practical results of this treatment confirm
the theoretical, although it must not be supposed that good
results can be obtained very easily.

Mechanical aptitude and considerable mechanical knowledge
are absolutely necessary to the surgeon who would straighten
a curved spine.

1t is unreasonable to expect success if we delegate to instru-
ment makers the devising, the adaptation, and the adjustment
of instruments with which we aim at solving a very diffieult
surgical problem. The knowledge of the physiology of the
movements of the parts affected, of the anatomy, and the
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120 CURVATURES OF THE SPINE.

he can get straight? Not at all. There are far easier ways
just as handy and as sure. Here is one of them :

“ Directions,.—1. Stand with arms folded behind you, and with

Fig. 1. one foot about eight inches in
front of the other.

““3. Now draw the head back,
and tip it as far down behind
you as you can.

““3. Hold the chin up high,
as in Fig. 1.

““4, Rest there a moment:
then stand up straight again.

“5. Repeat this exercise six
times.

“ CAuTioN.—Breathe deep, full
breaths all the time; indeed, al-
ways, when exercising, breathe

slowly, and as large breaths as
you ean,

“That is enough the first
morning. In the afternoon again
repeat this exercise six times.
But this is very easy. Why
not do more than six? Be-
cause, while it is easy for some,
it is not so easy for others,
Also, because it is a eommon
mistake with beginners to work
get lame and sore in the muscles
they overwork, when, if they would begin with only a little
exercise each day for the first week, and then do more the
next week, and more yet the third, their museles would grad-
ually get used to the work, and would be all the time getting
stronger, so that in a month they could work almost as hard
as they liked, and not be hurt by it at all. However, if the
muscles do get sore, that is a small matter, and usually in a
day or two the ache goes away, and does not come baclk,

‘GETTING STRAIGHT AND ENLARGING THE CHEST.
“What has this tipping the head back done ?
“ Several things. It has set the back of the neck at work—






122 CURVATURES OF THE SPINE.

they can work more freely. It makes it easy to sit or stand
erect, tones up the general health, helps to prolong life (while
cramping the chest tends to shorten it), and it brings a feeling
of spirit and vigor, which a delicate or sick person often longs
for, but does not know.”

[Before many exercises can be done with benefit to act
specially upon the back, the arms must be brought into good
working order; I would therefore advise the whole course as

given in the small book now being quoted to be followed
out.—N.8.]

“PART II.—THE ARM.

““T0 MAKE YOUR FORE-ARMS STRONG.—FIRST FORE-ARM EXER-
CISE, OR GRIPPING.

¢ Directions.—1. Hold your right hand out in front of you,
as if you were going to shake hands.

““2. Shut it tightly, drawing the thumb and each finger in as
closely as you can; in other words, shut your fist.

““3. Now open it till each finger is out straight again.

“4. Repeat this exercise twenty times with each hand.

“Why, that is easy enough. Well, if you should do it again,
and keep on till you had done it a hundred times, may be it
would not prove such play after all. While you are thus
shutting and opening your right hand, catch hold of your right
fore-arm with your other hand, and feel how it is at work.
Why, it seems as if the whole fore-arm was very busy. And
so it is. But now just put your left hand on your right arm
again, but this time on your right upper-arm, not on the fore-
arm. Keep on opening and closing your right hand as before.
Why, you can hardly feel the upper-arm move at all. It is
pretty plain now that we know one exercise at least which sets
the fore-arm at work. Of course, a hundred such grips each
day at first will be too many, and will make the fore-arm
ache. Twenty each day for the first week will be enough.
The second week go on gripping for a whole minute without
stopping, and now you will find that fifty such grips—for they
must all be vigorous ones—are very little harder to do than
twenty were at first.

i« After the second week, practise this gripping for a whole
minute once or oftener each day.”
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124 CURVATURES OF THE SPINE.

a heavy book, a dumb-bell,* a brick, or pail of water, though a
dumb-bell is the most handy.

, *‘ Let your right hand, with this weight
in it, hang easily at your side. Now raise
it slowly and steadily till you get it as near
as you can to your shoulder, as in fig. 4.
Keep your right elbow near your body all
the time. Now lower the weight slowly
till it is at your side.

““Raise it again. This time, as you raise
it, grasp your right upper-arm in front
with your left hand, as in the figure, and
feel the musele at work.

““While the right arm hangs down, this
musele is soft; but as you raise the
weight, this musele begins to swell and
harden till the weight gets near your
shoulder, and then is larger than ever.

“Indeed thisis the chief muscle which
raises your hand. Hence it is one of the
most useful. Whenever you lift anything
enough to bend your elbow, this muscle
does much of the lifting. You can scarcely
touch your hand to your head, or put
food into your mouth, without using this

Fig. 4. muscle.

‘“ Hence this very useful part deservesa little extra notice, so
we will call it by its Latin name (the only one in this little
book)—the biceps muscle,

“ Now, the heavier the weight you lift to your shoulder, the
more this biceps muscle will harden.

“ Also notice that, while you thus harden it, the back of your
upper-arm does not harden at all. This shows that the exer-
cise you are taking sets the biceps at work, but not the rest
of the upper-arm.

“ Let us have, then, a little work for the biceps muscle,

“% All the dumb-bells needed for any exercize mentioned in this manual
are : for each boy a pair, each of which weighs about one-fifteenth as much as
hedoes ; and for each girl a pair, each weighing about one-twentieth as much
as she does. They usually cost about five cents a pound. [Asghown in
thege figures, the dumb-bells look large unless they are made of wood—or
wood weighted with lead or iron.]
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130 CURVATURES OF THE SPINE,

weight on the hands and arms. And the parts of the arms
which do most of the lifting, when you thus raise and lower
nearly half of your body, are the back-arms,

“When you get so that you can push in this way fifty times
without diffieulty, you will find that your back-armns are getting
to be of pretty good size, and that they look better than they
did a while ago; indeed, that the whole arm seems laxger and
better shaped than before—as it really is.

““Thus far we have been getting our back-arms strong, without
any tools in our hands—nothing but a floor or the ground to
stand on, a wall to push against, and two chairs or desks to
rest on. We have also been pushing our hands out directly in
front of us. But now let us remember one thing, that when-
ever we push any weight or anything else with our hands,
whether in front of us, at our sides, or above our heads, not
our biceps muscles, but our back-arms are at once busy, and
do much of the work.

‘“ FIFTH BACK-ARM EXERCISE, OR DIFPING.

¢ Directions.—1. Stand between two desks not over two feet
apart. (It would be better for this exercise to have them only

about sixteen inches apart.)
: 2. Place one hand on each
desk, and stand erect.

‘3. Hold the chin up as high
as you can.

4, Breathe a deep, full breath,
and hold it, keeping the lips
shut,

i« 5, Now lift your feet off the
floor, and lower yourself slowly,
by bending your elbows, until
your knees nearly touch the floor,

as in fig. 14.
«“6, Then push slowly up until

your arms are straight again.
«7. Keep your chin up high all
the time.
 Not one boy in five, not one
girl in twenty-five, can do this

Fig. 14. :
once. Yet whoever cannot do it at least three times has rather

weak back-arms.
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