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SYNONYMS. 

TUBERCULOUS DISSE OF THE SPINE. 

(Pott's Disease, Spinal Caries, Angular 
Curvature of the Spine, Spondylitis 
Tuberculosa). 

I NTt-ZODUC TI ON. 

In 1779 PERCIVAL POTT described a 

disease of the vertebral columns characterized by 

erosion and destruction of the vertebrae resulting 

in pain, angular deformity of the spine and paraly- 

sis. He did not ascertain the cause and it was not, 

until 1882, that KOCHER was able to demonstrate 

definitely that the condition was one of tuberculous 

osteomyelitis of the vertebrae. 

The disease, in common with the majority 

of tuberculous bone lesions, is essentially a local 

evidence of a pre -existing infection. The portal 

of entry may be far distant from the spine, and may 

or may not be evident in the physical examination. 

It is often the one and only sign of tuberculosis 

in/ 
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in body or only one manifestation of a widespread 

dissemination. 

The pathological process of tuberculosis 

of the spine differs in only one respect from os- 

seous tuberculosis elsewhere, but the mechanical 

conditions existing in the spine modify greatly its 

clinical manifestations. If the spine be consider- 

ed as a "weight -bearing flexible rod" the features 

peculiar to it will be more easily understood. 
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CHAPTER I. 

E T I O L O G Y. 

Spinal caries is the commonest of all 

forms of bone and joint tuberculosis, WHITMAN'S 

(1) figures showing 39.6% tuberculosis of spine as 

compared with 30.7% tuberculosis of hip and 29.0% 

tuberculosis elsewhere. These figures were obtained 

from an analysis of 10,860 cases. Other figures 

are 49% tuberculosis of spine as compared with 51% 

tuberculosis of all other joints. 

The site of most frequent location is the 

dorsal vertebrae especially 9th. to 12th. Thoracics 

and 1st. Lumbar. LOYETT quotes the following fi- 

gures (1792 cases). 

Cervical or Cervical- Dorsal. 14% 

Dorsal or Dorsal -lumbar. 68% 

Lumbar. 18% 

Insufficient data. 10% 

ERASER (2) quotes figures from a hun- 

dred cases as follows : - 

10th/ 



Genetui area of 
disoxeo dletribution. 

Ama of maximum 
Incidence. 

FIG. i. The distribution of Potts disease 
as shown in loo cases. The figures to 
the right indicate the number of casa 
occurring at individual sites. 

(By Courtesy of Professor Fraser). 
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10th. Dorsal. 10% 

11th. Dorsal. 15% 

12th. Dorsal. 14% 

1st. Lumbar. 12% 

51% 

Leaving 49% for the remaining 21 separate bones in 

the spinal cord. (FIG. I). 

The infection may occur at any period of 

life, but the age incidence demonstrates that it is 

essentially a disease of early childhood. 

1259 cases (Whitman). 

Less than 2 years. 17.3% 

3 - 5 years. 50% 

6 - 10 years. 18.3% 

Sex does not appear to have any etiolo- 

gical significance, although it is slightly more com- 

mon in males. Heredity may be of some importance, 

but evidence, supported by statistics, is difficult 

to obtain. The condition of the child is an impor- 

tant predisposing factor, malnutrition and the exan- 

themata being significant in this respect. 

More stress has been laid on trauma par- 

ticularly a fall from a small height. This can be 

obtained/ 
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obtained in a percentage of cases, but too often 

a pre -existing focus of infection has rendered the 

'oine unduly sensitive to injuries of a mild nature. 
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CHAPTER II. 

ANA T OMY. 

The vertebral column is a "weight- bearing 

flexible rod" consisting of twenty four movable or 

true vertebrae and nine fixed or false vertebrae. 

The true vertebrae are 7 cervical, 12 thoracic, and 

5 lumbar; the false vertebrae are 5 sacral which 

unite to form the sacrum and 5 coccygeal which fora 

the coccyx. 

When all the vertebrae are articulated 

together the resulting column displays characteris- 

tic features. Viewed from the side, it shows four 

curves in the antero -posterior direction, when the 

body is held erect and the head in such a position 

that the axis of vision is directed towards the 

horizon. There is a forward curve in the cervical 

region which merges into the backward thoracic curve 

at about the level of the 7th. Cervical and lst. 

Thoracic. The backward thoracic curve becomes con - 

tinuous with the anterior convexity of the lumbar 

region at about the 12th. Thoracic. This anterior 

convexity/ 



FIG. II. 

The normal curvatures of the spine when (1) in the 
erect posture. (2) during flexion. (3) during 
byperextension. 
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convexity ends abruptly at the union of the 5th. 

Lumbar and 1st. sacral (sacro- vetebral angle) where 

the sacrum suddenly slopes backwards. The anterior 

concavity of the sacrum is directed downwards as 

well as forwards. Of these four curves only two 

are present in the foetus - the thoracic and the 

sacral and, therefore, these are PRIMARY CURVES, 

the cervical and lumbar are SECONDARY or COMPENSA- 

TORY curves and appear after birth, the former be- 

ing associated with extension and elevation of the 

head, the latter with the use of the hyper- extended 
/ 

position of the hind limbrand the assumption of the 

erect posture. 

Viewed from the front, the spine may show 

a slight lateral curvature in the thoracic region to- 

wards the right with slight left lateral compensa- 

tory curves above: and below. The development of 

the lateral thoracic curvature may be due to the 

greater use of the muscle of the right upper limb or 

the pressure exerted by the upper part of the thora- 

cic abdominal aorta. 

The articulations between the bodies of 

the vertebrae are amphiarthrodial joints, the articu- 

lar surfaces being the flattened surfaces of the 

adjacent/ 
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adjacent vertebral bodies. Between these surfaces 

lies the intervetebral disc ( intervertebral fibro- 

cartilage) which consists of an external fibrous 

portion (annulus fibrosus) and an elastic, soft 

and pulpy central part of fibro - cartilage the nucleus 

pulposus. 

I, IGAMENTS . 

(1) Anterior longitudinal ligament. 

The anterior longitudinal ligament con- 

sists of a wide stratum of longitudinal fibres ex- 

tending from the second cervical vertebrae to the 

superior segment of the sacrum. It lies on the an- 

terior surfaces of the intervertebral discs to which 

it is attached. The fibres vary in length, some 

being attached to contiguous margins of two adjoin- 

ing vertebrae, others pass in front of one vertebra 

to be attached to the one below, and yet others 

may pass the bodies of three or four vertebrae before 

finding their lower attachment. None of the fibres 

are attached to the anterior surface of a vertebral 

body. 

(2)/ 



(2) Posterior longitudinal ligament. 

Posterior longitudinal ligament lies 

within the vertebral canal. Its superior attach- 

ment is to the posterior surface of the body of the 

epistropheus and inferiorly it is attached to the 

sacrum. Opposite each intervertebral disc it is 

attached to the entire width of the adjacent margins 

of the two vertebral bodies. 

From its posterior surface fibrous bands 

pass to the dura mater. 

(3) Interspinous ligaments. 

Adjacent spinal processes are attached by 

the interspinous ligaments which consist of obliquely 

interlacing fibres which arise from near the tips 

of the two adjacent spines and radiate to their op- 

posing margins. 

(4) Su raspinous ligaments. 

The supraspinous ligaments consist of 

longitudinal fibres, varying in length. They extend 

from spine to spine being attached to the tips and 

are situated superficial to, but continuous with, 

the interspinal ligaments. 
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A TYPICAL VERTEBRA. 

A vertebra consists of a body and a neural 

or vertebral arch. The main portion consists of 

the body. Arising from the posterior surface of 

the body is the neural arch which consists of the 

following parts:- 

(1) Two roots or pedicles. 

(2) Two laminae which are extensions from the 
pedicles. The laminae fuse in the mid 
line and are prolonged to a varying 
length to form - 

(3) The spinous process. 

(4) At the junction between laminae and ped- 
icles the transverse processes arise. 

The pedicle has a superior and inferior 

notch on it so that, when the vertebrae are in posi- 

tion, there is formed a series of foraminae the 

intervertebral foraminae. 

There are two epiphyses present, a supe- 

rior and inferior. These are quite marked before 

uberty, but tend to disappear as adult life deve- 

lops. 

The cirdumference of the body is composed 

of compact bone, while the central part is made up 

of cancellous. The rim of compact bone, however, 

is/ 



11. 

is thin and lends little to the strength of the body 

of the vertebra, which depends almost entirely upon 

the lamellae present in the cancellous portion. 

BLOOD SUPPLY. 

A vertebra receives blood from four ar- 

teries:- 

(1) A branch from the spinal artery which 
forms a series of vertical arches on the 
posterior surface of the vertebral co- 
lumn. This branch passes into the 
centre of the body of the vertebra, 
where it breaks up, into innumerable tor- 
tuous branches. 

(2) An epiphyseal artery to the epiphysis. 

(3) The perieteal arterioles from the perios- 
teum to the anterior surface of the 
body of the vertebra. 

(4) Branches supplying the vertebral arch. 

The branch from the spinal artery which 

passes into the body is the main blood supply during 

early life, but in the adult vertebra the most im- 

portant arteries are the periosteal branches. 

Arteries are accompanied by nerve fibres, 

but the components of these nerves are unknown. 

They definitely contain sensory fibres, but whether 

or not there are also sympathetic fibres present, 

has never been proved. 

Lymph/ 
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Lymph vessels in the vertebral bodies 

have never been demonstrated histologically. 

The vertebral column is so constructed 

that is bears the weight of the body when it is in 

the erect position. The shape of the vertebrae in 

the different areas and the soft tissues around the 

column cause the superincumbent weight to be distri- 

buted on different parts of the vertebra in differ- 

ent areas. Thus, in the cervical portion the weight 

tends to fall more on the posterior part of the 

body and the pedicles, in the thoracic region entire- 

ly on the body, and in the lumbar region again on 

the posterior part of the body and pedicles. 

THE MOVEMENTS OF THE SPINE. 

(1) In the cervical region. 

The cervical region is the most movable 

part of the spire. Flexion and extension, rotation 

and lateral bending o ̂ cur in all parts. Rotation 

te especially developed at the atalanto-epiethrophi.al 

articulation and 'no. ding' at the atlanto -occipital. 

(2)/ 
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(2) In the dorsal region. 

The movements of the dorsal spine are ro- 

tation, some lateral bending in the lower part, a 

little flexion, but no hyperextension. The freest 

movement in the lower spine occurs at the dorso- 

lumbar junction. 

(3) In the lumbar re &ion. 

The movements here are hyperextension 

(this being the freest movement) lateral bending, 

and some flexion. The 12th. Thoracic vertebra is 

to be considered functionally, as part of the lumbar 

region. 

If the factors weight -bearing and move- 

ments are correlated the area in which both are most 

marked is that in which the incidence of the disease: 

is greatest viz. the 10th. 11th. 12th. Thoracic and 

1st. Lumbar. 
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CHAPTER III. 

PATHOi,O GY. 

A vertebra is infected by means of a tu- 

berculous embolus from the primary site. The cen- 

tral artery to the interior of the body by its 

breaking up into complex and tortuous branches con - 

stitutes ideal conditions for the arrest of the em- 

bolus. The individual tissues the lamellae, the 

compact and cancellous bone, the marrow, the perios- 

teuuì, and the blood vessels all are affected, and 

once the infection has settled the sequence of events 

is as in other osseous tuberculous lesions. The 

original focus in the cancellous bone grows and ex- 

tends until it becomes of such size as can be recog- 

nised by the naked -eye as a greyish- yellow infiltra - 

tion spreading throughout the marrow. 

The changes in the marrow are a gradual 

and progressive disappearance of the red marrow, so 

that the spaces between the lamellae are pale and 

are occupied mainly by fat cells and fibro -connective 

tissue. 

The/ 



FIG. III. 

The deposit of the original tubercle follicle in the 
cancellous tissue of a vertebra. (FRASER). 
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The changes in the lamellae are even 

more striking and significant. With the develop- 

ment of a tuberculous cancellous focus the lamellae 

become progressively rarified and finally disappear. 

The central artery shows an endarteritis obliterans 

concomitant with these lamellar changes. This re- 

sults in a diminished blood supply to the already 

diseased body and an additional weakening of the 

structure. The strength of the vertebra depends 

almost entirely upon the integrity of its lamellae 

and when these are rarified as in tubercular disease, 

the thin rim of compact bone is insufficient to 

bear the superincumbent strain and the vertebra 

collapses. 

The neriostewn of the vertebra fails to 

react to the infection as in long bones. For some 

unknown reason there is no deposit of subperiosteal 

new bone and this the weakened vertebra receives no 

buttress to the weight it has to bear. This is 

one of the features which makes spinal tuberculosis 

so difficult to treat. 

If the infection is to be considered 

osteomyelitic four varieties are possible:- 
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(1) Central. 

(2) Epiphyseal. 

(3) Perioateal. 

(4) Vertebral arch. 

Infection of the vertebral arch is very 

rare; epiphyseal lesions occur, but central and 

periosteal infections are the commonest. 

In children the original focus of infec- 

tion is usually in the centre of the body at the 

point where the central artery breaks up into its 

branches. It also =occurs at either epiphyses where 

the infection has been conveyed by the epiphyseal 

branch of the posterior spinal artery. 

Some authorities state that, due to the 

fact that in adults a greater part of the blood 

supply is derived from the periosteal arteries, 

periosteal infection is more common in cases deve- 

loping the disease after the age of twenty five. 

FRASER (2) has drawn attention to an 

important point and that is the possibility of in- 

fection via lymphatic channels. Experimental work 

by KRAUSE, FRIS RICH & SALVIA has shown that the 

experimental production of tuberculous osteomyelitis 

in any situation of the body is a matter of extreme 

difficulty/ 
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difficulty. Cancelloua bone appears to have a very 

high resistance to primary tubercular infection. The 

development of spinal tuberculosis in man cannot be 

due to the virulence of the strains for the disease is 

essentially one of a chronic nature and according to 

THOMSOÌ , MILTS & WILKIE (3) it is frequently 

of bovine origin. Some other factors roust be pre- 

sent. It may be that the larger area of cancellous 

bone in the lower dorsal vertebrae associated with 

the freer movement and the greater weight, would ac- 

count for its higher incidence in that area. FRASER 

draws attention to three additional points. Firstly, 

the usual portal through which the primary infection 

gains entrance to the body is by the abdominal lym- 

phatics and nodes. Secondly, before a generalised 

blood infection is present there must be, primarily, 

a generalised infection of the main lymphatic trunks, 

and thirdly, the marrow of cancellous bone in relation 

to infected tubercular tissue, undergoes a degenera- 

tion. While normal cancellous bone is highly re- 

sistant to infection, in the presence of narrow de- 

generation the reei.atance of this cancellous bone is 

lowered and is an easy prey to the tubercle bacillus. 

Along the anterior surface of the vertebrae 

runs/ 



(FIG. IV.) 

(By Courtesy of Professor Fraser). 
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runs the thoracic duct. Over the anterior surfaces 

of the 10th. llth. and 12th. Thoracic and upper Lum- 

bar vertebrae the great bulk of abdominal lymphatics 

collect and it is the abdominal lymphatics and nodes 

through which the primary infection gains entrance. 

The effect of a mass of tubercular lymph vessels 

lying just anterior to the vertebral bodies is to 

cause a degeneration of the marrow. This lowers 

the resistance of the cancellous tissue and infec- 

tion may occur either by a direct lymph spread into 

the body of a vertebrae or a settling down, in the 

devitalised cancellous tissue, of a blood borne 

tuberculous embolus. 
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CHAPTER IV. 

DEFORMITIES AND THEIR PRODUCTION. 

The collapse of the vertebra produces 

the gibbous, the characteristic deformity of tuber- 

culosis of the spine. 

The body of the vertebra is the area in- 

fected by the disease, and it is also the area which 

bears the greatest weight. The anterior portion of 

the body has only the anterior longitudinal ligament 

supporting it, while the posterior part of the body 

has not only the posterior longitudinal ligaments, 

but also the pedicles and the muscles attached to the 

transverse processes. Therefore, the anterior 

surface of the boy.;; collapses and the diseased ver- 

tebra becomes wedge- shaped. 

In the cervical region, such is the 

arrangement of the vertebrae that, when the anterior 

part of the body collapses, complete collapse is 

rarely ever achieved, for the pedi clew and trans- 

verse processes which are very rarely infected, act 

as wedges, thus preventing full inflexion of the 

upper segment upon the lower. The weight the cer- 

vical/ 
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cervical vertebrae have to bear is not so great 

either absolutely or relatively as in other areas, 

thus the strain is not so great. In addition the 

carve in the cervical region is convex anteriorly, 

thus, ;he weight is thrown more upon the pos- 

terior part of the body and the pedicles. Therefore, 

collapse is only partial and the deformity from a 

cervical lesion is rarely more than a flattening 

of the physiological curve. 

In the dorsal region as the physiological 

curve is convex anteriorly, the bodice,and especially 

the anterior part of the bodies bear the greatest 

strain. Collapse in this case accentuates the 

normal curve, inflexion develops until the upper 

and lower segments meet and ankyloais occurs. It 

is in this region that the greatest deformities 

occur. The shape of the gibbous depends upon the 

number of vertebrae affected. When one vertebra 

collapses a definite, but sharply localised, and 

small gibbous is present. When more than one 

body is affected the gibbous is larger and not so 

localised. All degrees are met with, from a small 

projection about the size of a walnut,as is usually 

seen in the lumbar region in an adult, the 

"hunch- backs" when several of the mid - dorsal and 

lower/ 
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lower dorsal vertebrae are diseased. 

In the lumbar region the normal curve is 

again convex anteriorly and the weight is borne by 

the posterior part of the bodies and the pedicles. 

Thus the collapse in this region is not complete 

and the inflexion is never so great as in the dorsal 

and dorso-lumbar regtioni. 

Nature's method of cure isby an anky- 

loses between the two parts. New bone formation, 

if it should occur, is so slight that it plays no 

part in either supporting the diseased spine or 

limiting the disease. 

Movements of the diseased vertebrae are 

painful, and the vertebral muscles are thrown into 

spasm in an attempt to keep the parta rigid. While 

attaining this in some degree, they tend, by their 

traction, to pull together their pointsof attachment. 

This is an additional factor in causing kyphosis. 

The kyphosis is formed by the apinous 

processes of the displaced'vertebrae. The arch of 

the vertebra superior to the one diseased is tilted 

upwards and forwards,s a that its spine is the most 

prominent part of the kyphosis. The arch of the 

affected vertebra is displaced backwards and slightly 

downwards/ 
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downwards.. In the lower dorsal region where one or 

more vertebrae are affected and the deformity is 

extreme, the inflexing surfaces are brought into ap- 

position, in such a war, that the anterior surface of 

the vertebra immediately above the lesion comes to 

lie in contact with articular surface of the one be- 

low the lesion. This is due to the resistance of 

the ribs and the laminae, to the inflexion strain. 

In addition to the kyphosis a lateral de- 

viation of the spine may occur. It is more a lean- 

ing over of the body than a true acoliosis, although 

it may simulate this latter condition so closely 

that the case may be diagnosed as such. There are 

two reasons for this deviation occurring. The 

first is, that following the collapse of the vertebra 

the upper segment does not fall true on the lower, 

giving a sharp angular deviation. The second is, 

that only one lateral half of the body may be diseas- 

ed and when this collapses it gives a lateral de- 

viation. 

When a vertebra collapses the tubercular 

debris inside the body is driven out either on to 

the anterior or the posterior surface of the verte- 

bral body. This is a critical stage, for hitherto 

the/ 



23. 

the disease has been confined within the relatively 

closed region of the vertebral body. Now it is in 

a position to disseminate the infection to the 

various tissues, in relation to the column which may 

lead to permanent damage of important structures. 

This expulsion of the detritus marks the development 

of the commonest complication of spinal tuberculosis 

the cold abscess. 
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CHAPTER v 

THE COLD ABSCESS. 

Cold abscess is present in about 2O of all 

cases of tuberculous disease of the spine. Its 

presence cannot always be diagnosed from clinical 

signs, but, as it shows up on X -rays, films should 

always be taken before a definite statement can 

be made as to whether or not an abscess is present. 

To begin with the abscess lies on the 

anterior surface of the body under the anterior coin - 

mon ligament of the spine. It may track up or 

down raising the attachments of the ligament and 

denuding the surfaces of the bodies. It may take 

many courses depending upon the structures in as- 

sociation with the vertebrae and the site of the 

lesion. 

I. CERVICAL REGION. 
If 

The most important structure in this re- 

gion is the cervical fasciae and it is by means of 

the fasciae that the abscess tracta to various 

points in the cervical region: - 

(a)/ 
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(a) 

(b) 

(c) 
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It may accumulate behind the pre- vertebral 
fascia, constituting one variety of re- 
tro- pharyngeal abscess. It usually 
points at the posterior edge of the 
stereo-mastoid muscle. 

It may penetrate the pre -vertebral fascia 
in which case, if it is situated high up, 
it will enter the mouth, if low down, 
it enters the visceral compartments of 
the neck. Such an abscess usually 
points in the axilla or passes down into 
the posterior mediastinum. It may, 
however, rupture into the oesophagus. 

It may track along the sides of the ver- 
tebral bodies passing between the spines 
and the ligamentum nuchae on the medial 
side and the deep cervical muscles la- 
terally, penetrates the deep cervical 
fascia and points on either side of the 
cervical spines. 

THORACIC REGION. 

In thoracic disease the abscess is usually 

small and may remain localised behind the anterior 

ligament. If large it may extend in the following 

ways:- 

(a) 

(b) 

By penetrating the anterior ligament and 
passing into the posterior mediastinum. 

By passing laterally and lying beneath 
the pleura. Here it may penetrate the 
pleura giving rise to a tubercular 
empyema. 

By passing beneath the ligamentum arcua- 
tum interna and simulating a lumbar 
abscess. 
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(d) It may pass backwards between the trans - 
verse processes then track along: - 

(i) Blood Vessels. It may follow 
dorsal branch of the ñtercoatal artery 
or the main intercostal branch in which 
case it will point at the distribution 
of the lateral branch or at the ante- 
rior extremity of the intercostal space. 

(ii) Nerves. In this case it fol- 
lows either the external or internal 
branch of the posterior primary division. 
If the external branch is followed it 
pointa some distance from the middle 
line. If the internal branch is fol- 
lowed it pointa close to the middle line. 
This only holds for the upper seven 
vertebrae as the lower five internal 
branches of the posterior primary divi- 
sions do not become superficial. 

(e) An abscess from the upper four dorsal ver- 
tebrae may follow the same course as a 
cervical abscess. 

III. LUMBAR REGION. 

(a) It may pass downwards along the line of 
the great vessels accompanying the ex- 
ternal iliac and the femoral into the 
thigh or pass into the pelvis by track- 
ing along the hypogastric artery. 

(b) It may into the sheath of the psoas 
muscles pass under the Poupart's liga- 
ment and point in the thigh to one or 
other side of the femoral vessels. 

(C) 

(d)/ 

It may pass down the sheath of the psoas 
muscle and then pass outwards beneath 
the fascia iliaca to appear just medial 
to the anterior medial spine. 
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(d) It may pase laterally into the sheath of 
the quadratus lumborum and so become 
superficial above the crest of the ilium. 

(e) It may follow the course of the primary 
division of a lumbar nerve and point 
some distance from the mid -line. 

(f) It may follow the dorsal branches of the 
lumbar arteries and point close to the 
spinal column below the last rib. 

In addition to the tubercular débris being 

forced anteriorly to lie under the anterior common 

ligament it may pass backwards into the spinal cord 

to lie outside the dura. The clinical evidence in 

this case is the second most common complication of 

spinal caries - pressure on the spinal cord. 
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CHAPTER VI. 

PRESSURE PARALYSIS. 

TAYLOR & LOVETT (4) state that 12% 

of the cases of spinal tuberculosis (445 cases) de- 

velop paralysis, but ALB. (5) places the occur- 

rence as low as 5 - 6 %. Paralysis is more common 

in disease of the upper and middle thoracic region. 

TAYLOR & LOVETT. (59 eases) 

Cervical. 

Cervical- Dorsal. 

Dorsal. 

Dorsal-lumbar. 

Lumbar. 

Unclassified. 

This is most probably duc to the fact that 

the vertebral column is narrowest at this point and 

complete fixation of the dorsal region of the spine 

most difficult to attain. 
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THE GENESIS OF PARALYSIS. 

"The error responsible for the paralysis 

"may be situated in the bones, the membranes, or in 

"the cord itself. 

"(1) Bone causes. 

"Pressure on the cord as a result of the 

"angulation of the anterior wall of the bony canal 

"may, though rarely, give rise to paralysis, and syrnp- 

"toms of cord compression may also arise in the pre- 

"Bence of a partial dislocation of the vertebra, a 

"sequestrum, the extension of tuberculous granula- 

tions into the canal, or a cold abscess. 

"(2) Causes in the Membranes. 

When the meninges are at fault, the 

"cause is usually a pachymeningitis, or more rarely 

"a leptomeningitis; these result in thickening of 

"the membranes, and in obliteration of the blood and 

"lymph vessels. 

"(3) Causes in the Cord. 

"The nervous tissue of the spinal cord 

"is practically never infected with tuberculosis; 

"any changes which it shows are secondary. Thus it 

"may/J 
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"may be flattened from pressure, or oedematous as a 

"result of vascular stasis; it may even become the 

"site of sub -acute myelitis ". MERCER (6). 

(late. SORREL- DEJERINE &' E. A. RICH 

analysing the paralysis of Pott's.disease were able 

to show that they could be sub- divided into various 

classes depending upon their pathology. The patho- 

logy had a distinct bearing upon the prognosis for, 

in some, definite recovery complete and early, 

could be prognosticated, while in others, it would 

be permanent and progressive 

RICH'S classificiation is:- 

I. TTaLr ParaiEsis. 
There are three causes which early in the 

course of the disease give rise to a complete and 

relatively sudden paralysis 

(a) Acute oedema of the meninges and cord. 

Thickening of the meninges causes vascular 

disturbances and resulting oedema of the cord. The 

increased pressure on the cord may be sufficient to 

cause it to suspend function until such time as the 

oedema disappears. The paralysis is distal to the 

site of the lesion. This is the same as the 

"precocious/ 
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"precocious paralysis" of SORREL- DEJERINE. 

(b) Acute angulation. 

It is generally considered that pressure 

on the cord due to the angulation at the site of 

the kyphosis rarely, if ever, causes pressure symp- 

toms. RICH, however, holds that paralysis arising 

from the sharply angled bony projections, as is 

common in advanced disease of the thoracic region, 

gives rise more frequently to paralysis than has 

been hitherto thought. (3% of all cases of paraly- 

sis). Further, if the cases is seen before degene- 

ration of the cord has set in, should recumbency and 

extension fail to give releif, operation is indicated. 

He advises in these cases early iarninectomy. 

(c) Pressure from abscesses in vertebral 
canal. 

This is the most common type of paralysis, 

more than 66% of all paraplegias owing their origin 

to this. The abscess is usually extra -durai and 

causing pressure on the cord, interferes with the 

motor functions. Recovery depends upon the dura- 

tion of the abscess and the amount of pressure exert- 

ed, but if no permanent damage has been done to the 

cord, and this is rare as the vertebral canal is 

roomy/ 
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roomy, complete recovery usually occurs. The treat - 

ment is by recumbency, hello- therapy and general 

treatment for tuberculosis. Treating their cases in 
A / 

this manner CALVE & Sd RR,i L- DEJERINE obtain a 

cure in 90% of cases within one to three years. 

Recovery has occurred after six years (MERCER). 

Even should the posterior ligament be perforated and 

the debris come into closer contact with the meninges, 

it ifa rare for the cord to be involved and for per- 

manent darr_age to occur in this manner. 

In the early stages these paralyses are 

spastic in type. If below the 3rd. Thoracic the 

lower limbs are first affected and ephincteric con- 

trol may be lost. If situated in the cervical and 

cervico- dorsal region the paralysis may first become 

evident in the arms and then affect the legs later. 

They rarely become flaccid and sensory r'isturbaricee 

are only slight. 

Incases of acute oedema of the cord the 

symptoms may last up to 2 to 6 weeks or as long as 

6 months. (wELER (7)). 

In cord kinking from angulation the symp- 

toms last until operation relieves them. In paraly- 

sis/ 



paralysis from abscess the usual period for recovery 

is one to two years, although it may be much less. 

II. Peramanerit Parálasis. ---.. ... 

The permanent paralyses which necessarily 

have a much more serious prognosis, develop later in 

the course of the disease - usually after the se- 

cond or third year. In contrast to the temporary, 

which may be sudden and are complete, and not pro - 

gressive, they are slow, incomplete, and progressive. 

l27" of the fatal casas of spinal caries are due to 

this type of paralysis. 

(a) Paralysis from Pachymeningiti s. 

The paralysis is usually incomplete and 

asymmetrical. Tt affects both the motor and sensory 

pathways. On examination the meninges are usually 

markedly oedematous, thickened and studded with grey- 

ish -white cauliflower-like vegetations. The cord 

is narrowed, but otherwise normal. 

The meningitis may be primary or secondary 

to the "constant irritation which follows the repeat- 

ed extrusion of sequestra". 

Laminectomy is usually followed by some 

temporaJril 



34. 

temporary improvement (relief of pressure) but in 

a few weeks the paralysis is as it was before opera - 

tion and cerebral meningitis is the terminal condi- 

tion. 

(b) Paralysis from Myelitis. 

The meninges are ruptured by the debris 

and the infection spreads into the cord by the an- 

terior, median branch of the anterior spinal arter- 

ies. This results in pressure on the pyramidal 

tracts which are ultimately destroyed giving a 

spastic paralysis below the site of the lesion. 

III. RICH has shown that all the paralysis 

do not fall into these two well- defined groups. 

In a small percentage of cases the features are di- 

verse and the course so atypical that he classifies 

them under a "MIXED GROUP ". 
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CiIAFiER. VII. 

SECONDARY CHANGES. 

Consequent upon the collapse of a ver - 

tebra and the deformity in the spinal column, the 

structures attached or in relation to the skeleton 

undergo secondary changes. 

THORAX . 

(a) When the disease is placed in the 

upper dorsal vertebrae the ribs are held at an 

angle greater than normal, the sternum is pushed 

down and the antero- posterior diameter is diminished. 

(b) When the disease is in the lower dor- 

sal vertebrae the ribs are raised, the sternum is 

pushed out and the antero- posterior diameter is in- 

creased. 

(c) If the lumbar vertebrae are affected 

the whole thorax collapses downwards and forwards 

and the distance between the twelfth rib and the 

crest of the ilium is reduced; in some casea so 

much so that the patient may complain of pain arising 

from/ 
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frem the telescoping of the ribs and pelvis. 

In all these deformities the height is 

diminished, the hands reach to below the knee and 

the abdomen appears fore-shortened. 

(2) IEART ArD `GMAT VESS. L5._ 

The heart is especially affected in mid- 

thoracic disease. Owing to the deformity of the 

thorax the base is displaced downwards, the apex 

upwards, and the organ as a whole is rotated on its 

horizontal transverse axis. 

The aorta is kinked in its transverse 

portion and in the part that lies opposite to the 

kyphosle. Dilatation of the left ventricle may oc- 

cur to overcome these obstacles in the blood -stream. 

(3) TEE SPIrI e 

In addition to the kyphosis the spine de- 

velops or tries to develop compensatory curves above 

and below the original deformity. 

(4) PELVIS. 

In lumbo ®dorsal disease the sacrum is ro- 

tated, the uppr half backwards, the lower half for- 

wards. With flaring of the iliac crest and appro- 

ximation of the ischia the pelvis becomes funnel 

Shaped/ 
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shaped. 

In lurbo =se,cral disease rotation of the 

sacrum on its transverse axis occurs with diminu- 

tion in the pelvic outlet. 

(5) SHORTENING. 

This is expressed by loss of body height 

due to two factors: - 

(l) Backyard curve of the kyphotis and the for - 
ward compensatory curves. 

(2) Retardation in growth which occurs in all 
osseps tubercular lesions. 

(6) Amyloid Infiltration used to be a COMM 

end result of tubercular disease. At the present 

time it is fortunately rare for cases come under 

medical care earlier and the treatment of all tuber - 

cular conditions liar very much improved. It may 

still occur despite treatments in cases of a dis- 

charging sinus which has become secondarily infected. 
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CH ER VIII. 

=.111117.11=11...=',... 

CLINICAL FEATURES. 

Frequently the first indication of the 

disease is the appearance of a deformity of the 

spine. The patient may state that, suddenly, fol- 

lowing a slight injury to the spine, there appeared 

a lump, or the history may be of an increasing de- 

gree of 'round- shoulder,. If these cases are more 

closely questioned symptoms which were present be- 

fore the deformity, can usually be elicited and 

they comprise the latent or prodromal period. 

(1) Latent Period. 

There may be a history of the child having 

suffered from one of the exanthemata from which 

convalescence was prolonged. In other cases no 

cause for the onset can be obtained, but there are 

several warning features. The weight becomes 

stationary or begins to fall. The child is listless, 

easily tired, refrains from any active movements. 

The signs of malnutrition appear.. The complexion 

hitherto healthy becomes pale and waxy. There say 

be a slight evening temperature, but this is usually 

never/ 
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never great enough to become obvious, unless other 

signs of tuberculosis are present. This prodromal 

stage may last several weeks or as many months. 

(2) Pain. 

Pain in Pott's disease may be local or re- 

ferred. While both have their diagnostic value, 

referred pain being earlier in onset, is much the 

more important. In addition, it is a much more 

definite symptom as there are not so many fallacies 

to be considered as in local pain. 

LOCAL PAIN may be a symptom or a sign 

elicited_ on movement or pressure. In character 

it is sharp and stabbing, localised over the dis- 

eased vertebra or vertebrae. Tapping over the 

spine may elicite pain, but in doing so it must 

be remembered that the sixth cervical, seventh dor- 

sal and first lumbar are normally hypersensitive 

Further, percussion of the spine may so alarm a 

nervous child that pain will be experienced, al- 

though no disease exists. The method of jarring 

the vertebrae by asking the patient to jump to 

the ground from a chair or stool is too dangerous, 

as it may cause the collapse of a diseased verte- 

brae. In any case the information so gained is 

not sufficiently localised to be of much assitance. 

The/ 
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The most accurate and least harmful me- 

thods of elicitating Icoal pain are:- 

(1) Pressure on the transverse processes and 
thereby producing rotation of the verte- 
bra. 

(2) Applying a sponge wrung out in hot or 
ice -cold water to the spine. As it 
passes over a diseased vertebra a pain- 
ful sensation will be experienced. 
(FRASER 8) 

REFERRED PAIN is more important. As 

the disease in the vertebra extends, the nerve roots 

become involved and as those roots are distributed 

so will the pain be referred. The pain is sub- 

acute in character, but is liable to sudden exacer- 

bations. In cervical disease, it is referred to 

the occiput and arm; in dorsal to the sternal or 

intercostal regions as neuralgia; in dorsal -lumbar 

to the epigastri_um. Girdle pains are associated 

with dorso- luitbar disease. In lumbar disease the 

pain is appreciated in the hips and legs. The skin 

over the area of distribution is hypersensitive to 

touch and pain. 

Referred pain is the most common cause of 

error in diagnosing early spinal caries, as its 

distribution draws attention to other areas than 

the spine. 

(3)/ 
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(3) T77GET CRIES. 

These are not so common in tuberculous 

spine as it tubercular hip joint disease. They 

'occur when a body is only partially collapsed and 

disappear quickly under treatment. 

(4) PARAPLEGIA. 

Paralysis may develop early or late in 

the disease. It may come on before deformity is 

present or it may be one of the latest manifesta- 

tions. Whether early or late it may be either 

gradual o?- sudden in onset, If the patient has 

been able to wale about he notices difficulty in 

mounting stairs, a tendency to 'scif'" the ground 

with the toe of the shoe and an unsteadiness in the 

gait. In the early stages the paralysis is spas - 

tic, there are few or no sensory changes. This 

is usually the case in the "paralyses which recover ". 

In those w,ich do not recover sensory changes be- 

come evident, but only a considerable time after 

the moto. pathways have geen involved. 

It is important to search for the earliest 

evidence of paralysis as it indicates the severity 

of the disease and modifies treatment. 

(5)/ 
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(5) ABSCESS. 

The sites where abscesses may be found 

have already been indicated. These should all be 

carefully examined, even although no symptoms are 

present, for the abscess in tuberculosis, unless 

secondarily infected, is usually symptomless, until 

it is about to point. If it bas become superfi, 

dial, then the diagnosis is simple, but in many 

cases in the early stage of abscess formation, for 

example just after the collapse of the vertebra, 

it is only by finding the shadow which it casts in 

X -ray films that its presence can be detected. Oc- 

casionally a deep abscess is so large that a feeling 

of weight is experienced and this symptom is always 

suspicious of abscess formation. 

The retrophary_ngeal abscess is assecaited 

with dysphagia and dyspnoea. An abscess from the 

upper thoracic spines may press upon the recurrent 

laryngeal nerves giving dyspnoea and vocal changes. 

A posterior mediastinal abscess causes respiratory 

distress with paroxysmal attacks of cyanosis and 

breathlessness. 

In lumbar disease the abscess lying on 

the psoas irritates the muscle into spasm producing 

flexion and external rotation_. This may become 

s of 
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so marked that the foot is drawn from the ground and 

tilting of the pelves occurs. The disease in the 

lumbar spine may prevent this compensatory tilting 

and in order to walk crutches may have to be used. 

PHYSICAL EXAMINATION. 

In making the physical examination a 

routine nett.,, of investigation should be employed 

in all cases. Special attention should be paid to 

the patient's general appearance, the standing at- 

titude and the gait, and a minute examination of the 

spine and pelvis made. An X -ray examination is 

essential in every case fors it not only makes cer- 

tain of the diagnosis, but it is a record of the de- 

gree of the deformity, shows the stage of the disease 

and may indicate the presence of an abscess. All 

these factors must be considered when the treatment 

of the individual case is considered. 

(1) General Appearance. 

The patient is usually thin and pale, 

shows signs of malnutrition, and may demonstrate 

stigmata of other tuberculous lesions. 

(21/ 
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(2) Attitude and Gait. 

When present they are characteristic. 

There is often a strained and expectant facial ex- 

pressions, for the child is in continual dread of 

any sudden jar or movement. 

In disease of the upper cervical vertebrae 

the typical attitude is similar to wry -neck but 

without the rotation of the face; slight flexion 

of the neck when the middle vertebrae are diseased; 

and a throwing forward of the chin when the lower 

vertebrae are affected. The most typical attitude 

is when the child supports the head, by one hand 

under the chin to relieve the pressure on the 

tubercular vertebrae. This is diagnostic of cer- 

vical disease. In high thoracic disease the chest 

appears to be flattened the sternum is pushed down, 

and the ribs run to a lower level. The shoulders 

are raised and thrown backwards giving the military 

attitude. In mid- dorsal disease deformity is most 

marked and owing to the shortening the arms appear 

to hang too low. The thorax is pushed forward 

giving an increase in the anteco- posterior diameter. 

In ,)rder to take the superincumbent weight off the 

vertebrae, the child will rest his bands on his 

knees with flexion at the hip and knee -joints, the 

spine/ 
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spine being held rigide In dorao ®lumbar disease 

the "alderman attitude" is distinctive. The shoul- 

ders and upper part of the body are rigid and thrown 

backwards, the belly 'Protrudes and the child, to 

maintain balance, stands upon a wide base with both 

legs apart. 

In lumbar disease the body is thrown 

backwards in an attempt to take as much weight as 

possible off the anterior parts of the bodies and 

thus lox'dosis is usuai]y present. When the 4th. 

or 5th. lumbar is diseased there is a displacement 

downwards and forwards of the lower part of the 

spinal. column. This gives a deformity characteris- 

ed by a very marked lordosis, a projection of the 

belly forw:s,.°rds, and the thorax is depressed until 

the last rib almost touches the iliac crest. There 

is a deep transverse f id running from each iliac 

crest and extends over the abdominal wall at the 

level of the umbilicus. To this clinical picture 

the term spondylolisthesis has been applied. 

When paralysis is present a typical spas- 

tic gait is present, jerky movements of the limbs 

with a 'sciffing' 

(3)/ 

of the toe of the shoe. 



46. 

(3) Inspection of the Sine. 

Having noticed the general condition of 

the patient and any abnormalities in the gait or 

attitude the spine must next be examined. A com- 

plete examination must be made and for this children 

should be stripped completely and adults as far as 

the buttocks. The five changes which must be es- 

pecially examined for as -e: 

(a) Kyphosis. 

(b) Lateral deviation of the spine. 

(c) Abnormal amount of spinal lordosis. 

(d) Boarding or flattening in any area. 

(e) Limitation of movements. 

(The production of pain on palpation and 

percussion has already been referred to). 

(a) Eyphosis. 

Kyphosis is the pathognomonic feature of 

Pott's Disease and it is due to the kyphosis that 

the secondary deformities develop. The posterior 

angulation of the spine varies in degree. It may 

be easily recognised from the very start as in the 

thoracic region where accentuation of the normal 

posterior convexity of the spine occurs, but in the 

cervical and lumbar regions, earliest evidence of 

collapse/ 
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collapse is shown by a diminution of the anterior 

convexities. In addition in the lumbar regions 

the body re- distributes the weight through the 

posterior spinal ligaments and muscles and thus, e. 

lordosis may be the only sign of underlying disease. 

The degree of deformity present, also de- 

pends upon the number of vertebrae damaged. The 

greater the number of collapsed vertebrae, the 

greater the kyphosis. The more complete the col- 

lapse, the more acute is the angulation. For ex- 

e ple: in the high dorsal region only the anterior 

surfaces of the bodies of several vertebrae may be 

affected. The deformity in this case is a gradual 

kyphosis in the scapular region and the condition 

may be mistaken for the simple "round shoulders" 

of adolescence. 

It may be said that the deformity is 

greatest in thoracic vertebrae, less in the cervical, 

and least of all in the lumbar region. 

(b) Lateral Deviation. 

The cause of this deformity has already 

been discussed under pathology. In clinical exami- 

nation simple scoliosis must not be made as a diag- 

nosis without ruling out spinal caries, for while 
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it is usually secondary to a demonstrable kyphosis 

cases can occurs where the first deformity in Pott's 

disease is the lateral deviation. The local dis- 

tinguishing features are the rapidity in onset and 

the presence of pain. 

(e) Abnormal amount_of spinal 

Where any deformity arises in the spine, 

to retain the line of force of the superincumbent 

weight in as normal a position as possible, secon- 

dary deformities occur (e.g.) the secondary compen- 

satory curves of scoliosis. In tuberculous dis- 

ease a kyphosis produces a lordosis above and below. 

This may be absolute or relative. 

In cervical disease a lordosis cannot 

occur in the thoracic vertebrae, but there is a 

lessening of the normal posterior curve. The lum- 

bar region shows an increased lordosis. Thoracic 

disease is compensated by exaggerated cervical and 

lumbar lordotic curves. In disease of the lumbar 

region lordosis cannot occur either above or below 

the lesion and the normal line of force is maintained 

by hyperextension at the hip joint. 

(d)/ 



49. 

(d) "Boardip " or fls:ttenin of the Svine. 

The healthy spine shown a series of curves. 

Flattening of these physiological curves is indica- 

tive of underlying muscular spasm which has, se its 

genesis, vertebral disease. Spasm. is Nature's 

method to attempt a cure by limitation of the move- 

ments of the diseased vertebrae and to protect them 

from minor trauma. It is additional evidence 

when kyphoris is present, but its importance lies 

in tbe fact that it is the earliest of all signe 

of spinal tuberculosis to appear. Thus it may be 

present in the vague prodromal period and is always 

present before kynhosis develops. So much impor- 

tance has been laid on its significance that ft is 

justifiable in an ailing child who is losing weight, 

who is listless, and tires after exertion, and who 

shows spasm, to institute treatment for Pott's dis- 

ease although no other physical sign can be elicited 

and X-ray examination is doubtful. 

Spasm is also present in painful scoliosis. 

in SHEURMANlS & HNL IEL diseases, and in affec- 

tions of the inter -vertebral discs. Scoliosis can 

be recognised by the rotation of the vertebrae and 

by the secondary compensatory curves which develop 

above/ 
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above and below the primary curve. Siu =RMA 's 

disease, KUL IEL' S disease and lesions of the 

ir-tervertebra.l discs are more difficult to diagnose, 

but if the there should be any doubt it is safer to 

diagnose an early tubercular lesion. They early 

treatment in all four is the same (complete fixation 

of the spine) and it is essential for the prognosis 

of spinal caries to treat before a kyphotic defor- 

mity is present. 

In addition to flattening, the presence 

of muscular spasm is indicated by limitation of 

movements. 

(e) Limitation of Movements. 

The movements which the spine can carry 

out are flexion and extension in the sagittal plane, 

lateral flexion in the coronal plane, and rotation 

about its own axis. Rotation and lateral flexion 

cannot exist as isolated movements they are inter- 

dependent upon each other. Of all movements ex- 

tension and flexion in the sagittal plane are the 

freest. In tubercular disease the long para -spinal 

muscles especially the erector spinae are those a- 
fected by rigidity and therefore, the most striking 

and characteristic limitation of movements occur 

in the sagittal plane. 

The/ 
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The movements which occur at the differ- 

ent levels of the vertebral column have already 

been enumerated (page 12) and I only wish to dis- 

cuss here the limitations which take place and the 

methods of examination whereby these limitations 

may be demonstrated. 

(i) Cervical Ramon. 

Disease of the cervical vertebrae is in- 

dicated by the lack of extension and flexion. This 

can best be demonstrated in both children and adults 

by placing the patient on a table or trolley with 

no support to the heads When lying supine, hy- 

perextension should occur, when prone, flexion. In 

cervical disease the head and neck is kept absolute- 

ly rigid the head neither falling backwards nog. 

forwards. The other movements rotation and lateral 

flexion are also absent. When asked to look over 

his shoulder the patient moves the whole of the up- 

per part of the body, the rotation occurring at 

the dorsal-lumbar region not at the atlantoepisthro- 

pheal articulation. The head should not be forcibly 

rotated in disease of this joint, as death may occur 

"by rupturing the transverse ligament, and permitting 

dislocation of the odontoid process and pressure 

aeon the spinal cord ". (ERASER). 
ÉbfH y 
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Indeed throughout the whole of the phy- 

sical examination the minimum amount of force should 

be used in manipulating the spine to elicit the 

lack of movements, for the additional stroll-, -clay be 

sufficient to produce collapse of body in which the 

disease is far advanced. 

(ii) Dorsal region. 

All movements occur in the dorsal regions 

flexion being the freest. If the disease is below 

mid-dorsal, the spine is held rigid and no flexion 

occurs. Thus if the child be asked to pick an 

object up from the floor, it will flex the hip and 

knee joints resting his hands upon his knees to 

bear the strain. The movement is carried out slow - 

ly and deliberately. !another'sign of d orsal disease 

is the inabtiity of the child, while sitting, to 

touch his toe (joints of the leg being kept extended). 

If the tips of the spines are marked when the back 

is extended, on flexion there is no increase of 

tht spaces between the spines of the diseased ver- 

tebrae (i.e.) several of the vertebrae move as one. 

Any flattening of the spine can be noticed as the 

child touches his tops with his fingers (knees ex- 

tended). Even the slightest degree of spasm can 

usually be demonstrated if the legs are lifted by 

the/ 
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the ankles with the child in the prone position and 

the hands and arms down at his side. (FIG. V). 

The greatest degree of flexion occurs at 

the lower dorsal and dox:so- lumbar junction, there- 

fore, in hi rah dorsal disease the limitation of 

flexion 13 not nearly so marked as in low dorsal 

disease, but in high dorsal disease even should 

actual limitation of movement be not evident which 

is unlikely, the guarded manner in which the move - 

ments are carried out are almost as equally signi- 

ficant as actual limitation. 

(iii) Lumbar Rezion. 

Similar teats are applied in disease of 

the lumbar region as in the thoracic, but the most 

delicate is the raising of the extremities. Any 

limitation of the normal hyperextension which should 

occur is very Important, but the anatomical rela- 

tion of the psoas muscles should be remembered. A 

lesion which causes rigidity of the psoas will cause 

rigidity of the lumbar spines. Thus an abscess 

which has tracked down from a lesion in the thoracic 

spine to the sheath of the psoas may cause signs 

which would justify a diagnosis of lumbar involve- 

ment. 

Palpation/ 
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Palpation over the spines in addition to 

revealing local pain might also :. dicate para - 

vertebral, thickening. This is most easily felt 

in the lumbar region. 

(iv) X -:'oer Examination 

Before the examination of a patient can 

be regarded as completed, an X -ray investigation 

must be carried out. It .ta of the greatest im- 

portance in the latent peri el. for evidence of dis- 

ease may appear before localising signs can be de- 

monstrated. It shows disease in the body before 

the vertebra has collapsed. After deformity is 

present its importance is not so great diagnosti- 

cally, but, as a permanent record of the condition, 

it is an invaluable help for comparision with later 

films in assessing the progress of the case under 

treatment. It may also demonstrate trie presence 

of deep- seated symptomless abscesses. A lateral 

view of the spine is more important than an antero- 

posterior. The earliest indication of the disease 

is an irregularity of the anterior edge or corner 

of the vertebra. (JONES) The extent of collapse 

and the degree to which calcification has occurred 

are more clearly ehown than in the antera- posterior 
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film. 

During treatment the significant features 

are the extent of the ankylosas of opposing segments, 

the cessation of decRl cification and the formation 

of a more definite bony outline. Operatively, it 

shows the position of the bone graft, its fusion 

with vertebral spine into a solid mass, the presence 

of a fracture of the graft or the formation of se- 

questra. 

It is seen that in each area of the spine 

there is a definite clinical pioture of tubercular 

disease as the following gives a summary of the 

characteristic features which allows a definiti 

diagnosis to be made 

"A SUMMARY of the CLINICAL FEATURES of TUBER - 
CULOSIS in SPECIAL REGIONS ". (MERCER 9). 

"(I) Cervical Re,gïon. 

"(a) Limitation of head and neck movements 
from muscle spasm. 

"(b) Pain over the affected vertebrae, ag- 
gravated by pressure on the top of 
the head and referred to the back of 
the neck and along the cervical 
nerves. 

"(c) Deformity resembling wry -neck, with 
the normal cervical concavity or 
"lordosis" obliterated. 

"(d)/ 



"(d) The head is usually supported by 
Patient's hands. 

"( An abscess in the retropharyngeal or 
occipital region. 

".(f) In cases with cord pressure, paraly- 
sis of arms, before legs. 

"(g) Occasionally sudden death from dis- 
location. 

"(II) Low Cervical_ and U ,I,e üDorsa l Renions. 

"(a) Marked rigidity with angular kyphosis. 

"(b) Pein along the branches of the cervical 
or brachial plexus. 

"(e) Abscess in the retro -pharyngeal or su- 
. pracle.vieular regions, or in the 
mediastinum, 

"(d) Cord symptoms less common. If present, 
first affected. ' 

"(e) 

"(f) 

"(g) 

Occasionally, pupillary symptoms, from 
pressure on the sympathetic. 

Occasionally cough, vomiting, and slow 
pulse from pressure on the recurrent 
laryngeal nerve and vagus. 

Head and body turned simultaneously, 
when patient looks to the side. 

"(h) Grunting breathing from pressure on the 
inter- costal nerves. 

"(III) Dorsal and Dorso ®lumbar Disease. 

"(a) Angular gibbous and muscular rigidity. 

"(b) Often palpable thickening of spine. 

"(c) Girdle pain or pain over affected spines. 

"(d) Pain radiating to outer side of thighs. 

"(e )/ 
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"(e) Iliac, or paoaa abscess. 

"(IV) Lumbo-sacral Disease. 

"(a) 

"(b) 

"(c) 

"(d) 

"(e) 

"(f) 

Deformity alight and, rarely, spondy- 
lolistheais. 

Vertebral thickening. 

Funnel shaped deformity of pelvis. 

Neuritis and referred pain as in lum- 
bar disease. 

Often flexion, and pseudo- rigidity of 
the hips. 

Psoas abscess". 
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IFbIXTER IX 

D I GIr O S I S. 

When a marked kyphosis is present .little 

difficulty is encountered in making a diagnosis, but 

in no disease is it so important to be able to diag- 

nose the condition in the prodromal period before 

deformity has occurred, for, on collapse of the ver- 

tebrae the disease may become disseminated and pass 

to other regions, no treatment can replace the dis- 

eased bone, and no treatment can satisfactorily re- 

duce any, but the earliest and less gross, deformi- 

ties. Therefore it is essential to come to an early 

diagnosis. The greatest difficulty in diagnosis 

are the atypical types, for example:, where paralysis 

develops without any evidence of bony lesion in the 

vertebral column. 

The most significant features in the diag- 

nosis are in the order of their specificity and fre- 

quency: - 

(1) Iryphosis . 

(2) Indisputable X -ray evidence. 

(3) Muscular spasm. 

(4) Cold abscess formation. 

(5) Early spastic paralysis. 

The/ 



The clinical -oicture varies with the area 

affected,therefore .the differential diagnosis is best 

considered on a regional basis. 

A. CERVI CAL REGI ON. 

(a) Torticollis. 

Confusion may arise out of the posture of 

head and neck, but the distinguishing features in 

congenital torticollis are, no pain on movement, 

shortened sterno- mastoid muscle, rotation of face to 

opposite shoulder, hemi- atrophy of face - negative 

X -ray finding, and flexibility of cervical spine. 

In the tortieollis of acute arthritis of cervical 

spine, secondary to an acute infection, in addition 

to the position of the head, there is rigidity sad 

pain on movement. The rapid onset, negative X-ray 

findings, tonsillitis etc., and the rapid subsidence 

under treatment are sufficient to clear up any doubt 

as to the condition. 

(b) Round Shoulders of adolescence. 

There is a long history, no muscle spasm, 

negative X -ray findings, no limitation of movements 

and complete absence of pain. 
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(c) Fracture dislocation of a cervical vertebrae. 

The history of the rapid onset of symptoms 

after a severe injury is different from that of 

caries and the X -ray findings are usually typical. 

(d) Typhoid Spine. 

Following typhoid fever pain, weakness, 

stiffness, and perhaps deformity in the neck may de- 

velop, but the X-ray is suggestive, there is a history 

of typhoid fever and a positive `Vidal test present. 

(e) Arthritis Deformans. 

This should lead to little difficulty in 

children as usually all the joints are affected; but 

in adults it may be localised to one region especial. 

ly cervico-dorsal. The distinguishing features are 

the chronicity, the typical X -ray evidence, and the 

relief which is obtained while it bed. This may 

also affect locally other areas where the sane fea- 

tures are present to differentiate it from Pott's 

Disease. 

(f) Tenors. 

Primary sarcoma and secondary carcinoma. 

The pain is throbbing, continual, aad much more 

severe. In the case of sarcoma a tumor may be pal - 

pable. Paralysis is frequently early, rarely 

complete/ 
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complete at the commencement, but rapidly progres- 

sive. Evidence of the primary growth may be found. 

X -ray is usually distinctive enough to make the 

diagnosis. 

(g) Functional affections of the Spine. 

Such conditions as the spasmodistic rigi- 

dity in young neurotic females, railway spine etc., 

sometimes lead to difficulty, but there are usually 

no objective signs such as pain along nerve distri- 

butions; there are anaesthetic areas and a complete- 

ly negative X-ray. 

(li) Injury to the Spine. 

Injury is often followed by pain, rigidity, 

and abnormal attitudes. But the condition clears 

up with a short rest in bed and there is a negative 

X -ray examination. 

. DORSAL REGION. 

(a) Rickets. 

Rickets may give a dorso- lumbar kyphosis 

resembling a tubercular gibbous during the active 

stage, but the age incidence which is below three 

rickets, may help. Signs of rickets elsewhere, al- 

though this does not exclude spinal caries, is 

indicative/ 
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indicative of the cause of the deformity. The de- 

formity is more usually rounded and- more easily re- 

duced, unless in long -standing cases. X -ray film 

is not so helpful as there is usually much cartila- 

ginous tissue in the bodies of the vertebrae in 

these young children. 

(b) Scoliosis. 

The lateral deviation which is present in 

tubercular disease has to be differentiated from a 

true scoliosis. In a true scoliosis there is ab- 

sence of rigidity and pain, secondary curves may be 

present, and the posterior rib hump is quite charac- 

teristic. X -ray shows no decalcification of the 

bodies of the vertebrae. 

(c) Syphilitic i yphosis. 

This is a rare condition, but the X -ray 

is typical as there is marked bony proliferation. 

Other signs of syphilis may be present. 

(d) Gonorrheal Sond.ylitis. 

This gives pain weakness and stiffness of 

back. This is a rare condition followed early by 

ankylosis and the X -ray picture is that of an ad- 

vanced arthritis. 
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(e) Anatomical _ nbmalies. 

There may be a pseudo- kyphosis. It does 

not give rise to either symptoms or signs and the 

X -ray examination is negative. 

(f) Abdominal Conditions. 

The referred pain may be mistaken for 

"indigestion ", appendicitis, and other abdominal 

conditions. A careful examination of the spine 

will usually point to the under- lesion as being 

there. 

(g) I.ummel's -Disease. 

Collapse of the vertebra following an in- 

jury some considerable time roreviously. The injury 

is usually severe, is followed by rarefaction, softe- 

ning, and kyphosis. The condition may be difficult 

to diagnose, but the early treatment is that of 

spinal caries. 

(h) Scheuermann's Disease. 

(Vertebral epiphysitis dorswlis juvenalis) 

can usually be diagnosed on X-ray. 

(i) Fracture of the Spine. 

As in cervical region. 
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(j) Affections of the Intravertebral Discs. 

Diagnosed by X -ray. 

(k) Rupture of the Spinal Ligaments. 

This is a rare condition; following on 

an injury which has caused hyper -flexion, the spinal 

ligaments of a vertebrae may be ruptured. This 

gives rise to a kyphosis on standing, but which dis- 

appears on lying down. Although symptoms arising 

from pressure on nerves may be present, there is no 

X -ray evidence of a bony lesion. 

C. LUïrBAR REGION. 

(a) Hip -joint Disease. 

Spasm of the psoas will give rise to lum- 

bar rigidity, but this is unilateral. The move- 

ments of the joints are affected and an X -ray final- 

ly clears up the picture. Occasionally both hip - 

joint disease and a lumbar tubercular infection are 

present in the one case. 

(b) Sacro- iliac Disease. 

Pain is localised to the site of the joints: 

and produced when ilia are approximated. No 

fixation/ 



65. 

fixation of lumbar spine ('IBA); movements at hip - 

joint are painful. It is uncommon in childhood. 

(c) Lumbago. 

Sudden onset. Local pain. The muscles 

are sensitive and it is, also, uncommon in childhood. 

(d) Sciatica. 

Pain elicited over points of pressure along 

the nerves affected,, Movements of legs 

are painful, but spinal movements not affected. 

Rigidity, if present, is unilateral. T negative X -ray 

findings. 

(e) Mary of the conditions which were con- 

sidered under cervical and thoracic regions have al s o 

to be considered here, such as "Hysterical" spine, 

Fracture- dislocations, Scoliosis etc. 

(f) Low Back Strain. 

Symptoms arise suddenly after injury, en d 

the spinal movements are usually restricted and pain - 

ful. Tenderness over site of injury, negative X -ray 

findings and the fact that rigidity- is voluntary and 

the fear of pain are sufficient to make the diag- 

nosis. X -ray evidence is negative. 
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DIFFERETJTIA.L DIgGT?OSIS OF PARALYSIS. 

Where paralysis develops concomitant with 

kyphosis the condition is easily diagnosed, but 

where paralysis is the only clinical feature a diag- 

nosis must be made from the following conditions:- 

(1) IN THE THORACIC REGION. 

(a) Diphtheritic Paralysis. 

In this condition a history of diphtheria 

followed by paralysis of a certain localised area. 

The condition is one of flaccid paralysis due to a 

toxic neuritis (OSLER), appears about the third to 

fourth week of convalescence and disappears in two 

to three months. 

(b) Cerebral Spastic Paraplegia. 

The history is usually typical. The 

child learns to walk late., has some unsteadiness of 

gait, and difficulty in maintaining the upright 

position. It is not progressive, has been present 

since birth, there may or may not be mental impair- 

ment, and X -ray shows no evidence of a spinal lesion. 

(e) Pseudo- hypertrophic Muscular Dystrophy. 

In the lumbar region pseudo -hypertrophie 

muscular/ 
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muscular dystrophy leads to weakness of the muscles, 

attitudes similar in some respects to that of spinal 

caries, and lordosis may be present. The gait is 

waddling and awkward. Pseudo- hypertrophic muscular 

dystrophy is a chronic disease slowly progressing. 

It is unaccompanied by pain, the deep refleXes are 

diminished and the X -ray findings entirely negative. 

DIAGNOSIS OF 1BSC^SS. 

tubercular abscess arising from spinal 

caries is recognised as a fluctuating swelling in 

the regions described, neck, pharynx, loin, iliac 

fossa and the hip, or, as the cause of difficulty 

in respiration when it has tracked into the poste- 

rior mediastinum or, by flexion of the hip when in 

the psoas region. 

Abscess is not accompanied by a leucocy- 

tosis or an elevation of temperature more than that 

common to the disease, and it is frequently symptom- 

less. On aspiration a purulent or turbid serous 

fluid is obtained, containing no pyogenic organisms, 

unless it has become secondarily infected, and show- 

ing few tubercle bacilli. Its inoculation into the 

guinea -pig% 
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guinea -pig causes tuberculosis. In the X -ray an 

abscess casts a cloudy, fairly well -defined shadow 

with smooth outline. Tuberculous iliac glands may 

sometimes be mistaken for an iliac or psoas abscess. 
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CHAPTER X. 

PROGNOSI S. 

The prognosis as regards life is good. 

.Tuberculous meningitis is not so common as in hip- 

joint disease. It is always a serious condition, 

the mortality varying between 20.50-; (LCVETT AND 

JONES). It is gravest in children under two years 

where the mortality is high. The death -rate falls 

in children between 7 and 14, but rises again in 

adults. The prognosis varies with three factors. 

(1) Stage of the disease at which treatment 
is commenced. The earlier the disease 
the better the prognosis. 

(2) The treatment adopted and the reaction of 
the patient to the treatment. 

(3) The site of the Lesion. This is very 
important. .1 he marked deformity which 
may develop in thoracic disease exerts 
a. deleterious influence on the contents 
of the thoracic cavity. Thus hyper- 
trophy of the heart to overcome the ob- 
struction to the blood -flow arising 
from distortion of the aorta consider- 
ably shortens life -expectancy. Also 
paraplegia is more likely to develop in 
the thoracic region than either the cer- 
vical or lumbar. 

The/ 
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The expectation of life has been shown by 

IEIDERT in 1886 to be reduced, the age limit 

being 49 years. 

Once the deformity has developed little 

can be done to reduce it. It may be disguised by 

the development, during treatment, of. compensatory 

curves above and below. Efficient treatment, how- 

ever, especially that of grafting, will prevent an 

increasing deformity, in all but the most advanced 

cases. 

The prognosis with regard to paralysis 

depends upon the pathology. Where there is actual 

damage to the cord structures, such as a pachymenin -¡ 

gitis or a myelitis, there is no prospect of re- 

covery. The condition is one of slow progression. 

Where the paralysis develops early in the disease 

and is due to either pressure by abscess or ar acute 

oedema of the cord, recovery, usually complete, 

occurs within 2 months to 3 years. 

The duration of treatment depends upon: - 

(1) the site of the lesion. 

(2) the treatment. 

(1) FR ABER states that in dorsal dis- 

ease fixation is difficult to obtain and the phy- 

siological/ 
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physiological curve tends to increase the severity 

of the lesion and, therefore, treatment should not 

be less than four to five years. Ir_ cervical rid 

lumbar disease where complete fixation is easier 

and in the lumbar region, movements are less, and 

where the physiological curves are lordoses the 

"duration often does not exceed three years ". 

(2) In suitable cases where "grafting" 

operations have been performed, the period of treat -. 

ment may be reduced considerably. 

CAUSES OF DEATH. 

Death most frequently occurs from tuber - 

cular meningitis, pulmonary or acute miliary tuber- 

culosis, and especially in cases where there has . 

been a discharging sinous, which becoming secon- 

darily infected, gives rise to amyloid degene- 

ration of the spleen, liver, and kidneys. The 

latter under present conditions is becoming less and. 

less common as the general treatment of tuberculous 

infection increases in efficacy. 1 EIDERT has 

shown that in cases with marked dorsE.l deformities, 

death occurs due to the hypertrophy and dilatation 

of the heart arising from the distortion of the 

aorta. 
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TREATMENT. 

It is essential to remember that spinal 

caries is a local manifestation of general tuber- 

cular infection. A patient with PottTs Disease is 

primarily a case of tuberculosis and not one of 

tuberculous disease of the spine. The local con- 

dition has to be considered after the general con- 

dition of patient, therefore, the treatment divides 

itself into two heads:- 

() General. 

(B) Local. 

ú:..+L1u.e l AJ-J . 

At no matter what stage of the disease 

treatment is initiated, it is essential to treat 

the condition as a serious one. Although the 

immediate mortality may be low, the disease has 

eventually a 4O ¡o mortality. In the fortunate cases 

where the infection has been recognised early, where 

there! 



there has been no deformity, and efficient treatment 

has been adopted from the outset, the morbidity is 

low, but give any variation from these three funda- 

mental factors then the patient may be an invalid, 

to a greater or less degree, for the rest of his 

life. 

The success of treatment of any tubercular 

condition is governed by the resistance of the host 

to the virulence of the organism. It is the medi- 

cal attendant's first duty to see that his patient 

is placed in the best -possible environment to combat 

the infection. Before the tubercle bacillus can 

invade the body, the general health must be lowered. 

The most constant predisposing factor to tubercular 

disease of the spine is a debilitating disease, or 

again, the history may be that the child has always 

been "rather weak and ailing ". To attain success 

in the treatment of the local condition the general 

state of health must be built up. Sanatorium 

treatment is the only means whereby this can be 

satisfactorily carried out. The general hospital 

is not the hospital for such cases. A tuberculous 

spine requires to be treated perhaps for five years. 

A general hospital cannot afford to give such a long 

period/ 
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period to one patient. Patients may be nursed at 

home, but a trained nurse is required to be in con- 

stant attendance, not only for the actual care of 

the patient, but also to see that there is no 

gradual straying from the regime advised. 

Therefore, once a diagnosis of spinal 

caries has been made and verified the patient 

should be instructed to go into a sanatorium. The 

basic factors in the general treatment are: - 

(1) A good nourishing diet. 

(2) As much fresh air as possible, and - 

(3) Time. 

Drugs are of no value, except those direc- 

ted against a specific condition such as secondary 

anaemia., or those which act as general tonics. 

The patient -should spend all day in the 

open air and sleep at night in a shelter. If 

necessary, especially in northern countries, the 

lack of sunlight may be rectified by the use of 

helio -therapy. 

Should the patient find it unsuitable to 

go into a sanatorium and have to be treated at home 

then the following conditions must be fulfilled: - 

The room must face south, must be as large as 

possible/ 
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possible with very free ventilation. It must not 

be damp. It must only contain the minimum of fur- 

niture, and have a stained polished floor with 

neither linoleum nor carpet. 

B. LOCAL TREATMENT. 

The principles underlying local treatment 

of Pott's Disease are to remove from the focus, the 

dangerous influences of movement, weight, and pres- 

sure. By these means deformities are prevented, 

or, where formed, are arrested and the diseased 

part is placed under the most suitable conditions 

to combat the infection. 

Rest to the diseaaed part is the most im- 

portant of all therapeutic measures. The weight 

of the body above the focus is transmitted through 

it and, therefore, causes and increases the defor- 

mities. Spasm of the paravertebral muscles, 

Nature's method of preventing movement, once defor- 

mity has occurred is another potent factor in the 

development of kyphosis. 

Therefore the principles of mechanical 

treatment are : - 
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(i.) Fix the spine in such a way that the 
movements of the vertebrae are reduced 
to a minimum. 

(2) Support the body in such a manner that 
all weight is taken off the spinal 
column. 

(3) Rest the para- vertebral muscles sad so 
reduce the spasm. 

Local treatment falls under two main head- 

ings:- 

A. CON)ERT.TIVE. 

which may be further subdivided into:- 

I. Recumbency. 

II. Ambulatory 

III. Convalescent. 

B. OPERATIVE. 
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A. C O N S E R V A T I V E . 

I. RECUMBENCY. 

This method consists in keeping the patient 

lying in such a position that x,17, movements of the 

spine are abolished and weight bearing is removeid 

from the column. Following upon recumbency, spasm 

of the posterior spinal muscles is relieved and 

therefore these methods fulfilled all the principles 

of mechanical treatment. 

Special indications for its use have been 

listed, but, as no other method can fulfill all three 

conditions, every case should.undergo a period of re- 

cumbency as the initial stage of treatment. The 

advantages of this method are as follows: - 

(a) Except in the dorsal region, where the 

movements of-respiration always entail some slight 

degree of movement in the dorsal vertebrae, complete 

immobilisation is obtained. 

(b) The superincumbent weight is removed from 

the diseased focus. This prevents the development 

of antero- posterior deformities if none are present, 

or when present,prevents increase. 

(c)/ 
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(c) If the body can be at the same time hyper - 

extended, the weight of the upper part and that of 

the lower, acts as the arms of a lever, with the gib- 

bous as the fulcrum. This will tend to reduce the 

deformity. 

(d) The spasm of the para -vertebral muscles 

is relieved. This is an important factor in the 

formation of deformities and it is essential to ob- 

tain relaxation of these muscles. Although recum- 

bency is the only method whereby this can be gained 

it is not always relieved immediately. In a few 

cases where collapsed surfaces are in contact, the 

reflex spasm set up actually increases the deformity, 

.even although complete fixation has been obtained. 

(e) It relieves the acute symptoms such as 

pain. 

(f) It prevents not only the increase in size, 

but also the formation of abscesses. While under 

recumbent treatment abscesses usually, unless very 

large, become absorbed or calcified. 

(g) It is the only treatment in paralysis or 

threatening paralysis. 

The disadvantages are:- 
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(1) That complete immobilisation is the essen- 

tial feature and any movement is deleterious to the 

patient. The patient is apt to become fractious 

under this enforced and prolonged fixation and unless 

carefully watched may attempt to sit up or turn 

about. This is especially so in cases treated at 

home. 

(2) Certain areas of the skin surface have to 

bear the weight of the body over prolonged periods 

and thus bed -sores may develop. This, however, 

can be obviated by.careful hygiene of the skin. 

T MTHODS OF SL-'CUßITTG 

The appliances used for securing recum- 

bency and immobilisation of the spine are innumerable 

but it is only intended to describe three of them: - 

(1) Recumbency bed. 

(2) Whitman Frame. 

(3) Plaster shells. 

Any application to be suitable must fulfil 

four functions : - 



FIG. 37. -Bed arranged for the recumbency treatment of 
Pott's disease. 

FIG. VIs 
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(a) It must ensure absolute rest to the spine. 

(b) The apparatus when applied should provide 
a certain degree of hyperextension of 
the spine. 

(c) If traction is required the splint must 
be of such a kind that extension can be 
applied. 

(d) It must permit of easy nursing. 

(1) . THE "RECU?.ITTtt BED. (FIG. VI ) . 

The use of the recumbent bed is only 

justifiable under two conditions:- 

(i) Cervical caries where extension can be 
applied to the top of the bed and com- 
plete fixation of the cervical verte- 
brae so obtained, and - 

In the convalescent stage of treatment 
where the. supine position is adopted to 
allow for development of secondary com- 
pensatory curves. 

Some patients, however, will refuse any 

appliance of a rigid nature and then the recumbent 

bed may have to be resorted to. A further indica- 

tion is where pre -operative treatment is required 

and a degree of recumbency for three to six months 

has been advised. Here again it is much better to 

place/ 
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place the patient on a Whitman frame or in a plaster 

shell. 

If it is decided to use such a bed the 

essentials are: - 

(1) It should be a single bed to facilitate 

nursing. 

(2) It should be provided with wheels to per- 

mit the patient being wheeled into the open air. 

(3) As any sagging is detrimental to the spi- 

nal lesion the surface should be firm and unyielding. 

The most satisfactory surface is obtained by placing 

fracture boards under a hair mattress. 

(4) The spine may be proctected from pressure 

by a felt ring placed round the gibbous or, by two 

hard oblong pillows placed in such a way that they 

lie along side of the vertebral column opposite the 

kyphosis. These pillows must be fixed to the sheet 

or mattress to prevent their tendency to become mis- 

placed. No head pillows should be allowed. 

(5) Retaining straps are necessary. They 

should be attached, one across the chest at the level 

of, and ringed to fit the shoulders, the other at the 

level of the iliac bones. 

(6) / 



FIG. VII. 

A Whitman Frame. The angling of the frame is at 
the site of the kyphus. 
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(6) The position of the patient in bed is im- 

portant. In cervical caries the prone position is 

preferable with extension applied by means of straps 

fitted around the chin, passing up each side of the 

head, and attached to a weight -pulley arrangement at 

the top of the bed. Counter extension can be ob- 

tained by applying extension to the limbs by means 

of weights, and raising the foot of the bed, so that 

the weight of the body acts as a counter -weight. 

In dorsal and lumbar regions the prone or 

supine position may be adopted. The advantages and 

disadvantages of each will be discussed under treat- 

ment by means of the plaster shell method. 

(II). TliE WHITir,TAId (i+'IG. VII). 

The frame is a modification of that evolved 

by BRADFORD. It consists of a rectangle of gas - 

piping or steel - tubing of small diameter. A frame 

is made for each individual patient. It is 6 inches 

longer in length, and rather narrower than the 

breadth of the shoulders, the lateral bars lying 

opposite the articular cartilages of the shoulders 

and hip. A strong canvas sheet is stretched tightly 

across the bars and no suggestion of sagging must be 

present. The sheet should be in two parts, a space 

being/ 
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being left at the buttocks for nursing purposes. 

Two felt pads are attached to the canvas, in the 

same relative position as the pillows in the "recum- 

bent" bed, to increase the fixation of the spine at 

the level of the deformity, and to protect the skin 

over the kyphosis from undue pressure. By means of 

straps, the body and legs are secured firmly to the 

frame. 

Extension can easily be applied if muscular 

spasm is a marked feature., 

When it was first introduced it was thought 

that the angulation at the site of the kyphosis 

could gradually be increased as the patient became 

used to the frame. Marked hyperextension is now 

considered to be undesirable, a.s it separates too 

widely the diseased vertebrae and delays healing. A 

degree of hyperextension is still maintained at the 

site of the lesion, as it prevents friction of the 

eroded surfaces and thus allays pain and reflex 

spasm. The deformity can be adequately disguised 

by the development of secondary compensatory curves, 

during the second stage of recumbency treatment, and 

will be discussed under that head. 

The/ 



84. 

The patient should be placed on the frame 

wearing only a thin flannel undershirt. The rest 

of the clothing should be made wide enough to incor- 

porate the frame as well as the patient. 

At regular intervals the patient is very 

carefully removed from the frame and laid in the 

prone position. The back is inspected, bathed with 

alcohol and powdered. The canvas sheet is examined 

for any signs of sagging, before the apparatus is 

re- applied. 

(III). PLASTER STMLL. 

Immobilisation of the spine by means of a 

plaster shell is probably the best of all methods 

for treating spinal caries. conservatively. 

As it is moulded on the patient's body it 

fits accurately. Fitting accurately and well -padded 

it is comfortable. It can be easily made,, is cheap, 

and should it be necessary to apply another, the pat- 

ient can be removed from the old and placed into the 

new one without movement of the spinal column. By 

having the patient in the correct position while the 

shell is being made, a degree of hyperextension can 

be obtained. There is no chance of sagging of the 

shell/ 



FIG. VIII. 

Posterior Plaster Shell. 
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shell occurring, and the nursing of patients in those 

shells is a simple matter. 

According to the position required two 

types of shell =re used:- 

(a) posterior Shell. (FIG. VIII). 

To make the shell the patient is placed in 

the prone position on an operating table, and the 

body covered with a thin layer of cotton wool. If 

hyperextension of the dorsal region is required, pil- 

lows are placed under the upper chest and the pelvis. 

The dorsal region is slightly hyperextended end thus 

the shell has a curve in the dorsal region, the con - 

vexity of which is anterior. This keeps up the 

slight degree of hyperextension, throughout the 

period of recumbency. "p. series of broad plaster 

"bandages are then applied to the patient's back, 

"from head to foot; the legs should be slightly se- 

"parated, and the arms abducted to a right angle. 

"Laterally, the plaster bandages should reach to the 

"anterior margin of the lateral aspect of the body. 

"Where necessary, the case may be strengthened by 

"incorporating aluminium strips. When the shell is 

"set, it is lifted off the patient's body, usually 

"With/ 
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"with ease; the edges are then carefully trimmed, 

"and covered with some soft material to prevent 

"chafing of the skin ". 

An area in the region of the buttocks has 

to be removed to allow for the nursing of the patient. 

By this shell, complete immobilisation of 

the vertebral column can be obtained. As the condi- 

tion of the skin must be watched carefully, to allow 

the patient to be turned out of the shell, an anteriar 

shell may be made. There is one difficulty in con- 

nection with this method. When an adult is clothed 

in both an anterior and posterior shell, the resul- 

tant weight is so great, that unless a staff of male 

porters are at hand to turn the patient, the use of 

the anterior shell may result in actually greater 

movement of the spine, than when it is not used. 

Indeed, in East. Fortune Sanitorium it has been found 

to be so unwieldy that the use of an anterior lid for 

turning the patient has been discarded in all, but 

the youngest of cases. 

The body and legs are strapped into the 

shell, but owing to the position of the patient, the 

head is apt to be raised either to assist in feeding, 

or/ 



FIG. lal . 

Anterior Plaster Shell. 

The upper photograph shows the under carriage which 
materially aids in the nursing of patients treated 
by this method. 



87. 

or to see what is going on in the ward. This move- 

ment of the cervical and upper dorsal vertebrae de- 

lays the healing of the diseased vertebra. In 

addition a patient, in such a position, cannot employ 

himself in any undertaking. 

To overcome these disadvantages the ante- 

rior shell has been introduced. 

(b) Anterior Shell. (FIG. IX). 

Instead of the patient lying on his face he 

is in the supine position while the plaster is being 

made. As before hyperextension can be obtained by 

hyper -extending the body by some suitable support. 

The making of the plaster is similar to that of the 

posterior shell, and felt and straps are similarly 

applied. Three windows are cut in it, two for the 

iliac crest, and one for micturition and defaecation. 

The patient now lies on the anterior shell 

in the prone position. The advantages claimed by 

this method are.- 

(1) Owing to the fact that the patient lies in 
the prone position the spine is in the 
hyper -extended position. This prevents 
an increase in the deformity. 

(2)/ 
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(2) The weight is borne along the anterior 
surface of the body and, therefore, 
there is no pressure over the kyphosis; 
the skin over the gibbous has no weight 
to hear and bed -sores cannot develop. 

(3) The congestion of the spine is lessened 
and the muscular spasm diminished. 
( T_ ASER) . 

(4) All movements of the head are towards 
hyper -extension and not flexion as in 
the posterior shell. 

(5) The patient can indulge in any work which 
employs the use of the arms only. 
Thus, writing, reading, sewing, and var- 
ious handicrafts can be carried out. 
This is an important factor in the treat- 
ment of these cases as the period of re- 
cumbency becomes less irksome and can be 
continued for longer periods. 

(ii) Secondary compensatory curves can be deve- 
loped. 

(7) The nursing of the ìtient is much easier 
and the skin does not require to be 
bathed so frequently. 

There are two possible disadvantages which 

must be consisered. The prone position is more un- 

comfortable than the supine. This is more a case of 

becoming accustomed to the position. After the 

initial stage the patient makes no complaint and the 

increased opportunities for work, compensates for any 

discomfort. The other disadvantage is, that fixation 

in the prone position, decreases the chest movements. 

Although/ 



89. 

Although no figures have been produced to support 

their statements, some authorities state, that the 

decrease excursion of the lungs will increase the 

liability to tuberculous infection. It is uncommon, 

however, to find a case showing evidence of pulmonary 

tuberculosis, concomitant with a spinal caries and 

cases of spinal caries treated in sanatoria, are in 

the best possible surroundings and their resistance 

to the tubercle bacillus is being increased day by 

day. Therefore, this objection to the anterior 

position seems to be more of theoretical interest 

than of practical importance. 

The nursing of patients in a plaster shell 

can be made much simpler if the shell is raised, by 

an undercarriage, twelve to eighteen inches off the 

mattress. This facilitates the giving of bed pans 

and, if the carriage is made in the form of a wooden 

stretcher, the patient can be removed from the bed, 

while it is being made. 

In children it is to be remembered that 

growth is taking place, and the shell must be re- 

placed when it becomes too small for the patient. 

Any soiling of the plaster which leads to its soften- 

ing, requires the application of a new one, but the 

chance/ 
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chance of this occurring can be reduced to a minimum, 

if the outer covering of the shell is varnished over. 

This prevents the absorption of fluids by the plaster 

and no softening can occur. 

DURATIOV OP PERIOD OF RECUMBENCY. 

It is impossible to lay down any definite 

time for the duration for this period in the treat- 

ment. It is the most important part,as it is in- 

tended to allay the spread of the disease, to pre- 

vent deformity, or where deformity has occurred to 

prevent it increasing, and to allow the vertebrae 

to regain a certain measure of their previous 

strength. The only definite statement that can be 

made is that the process of cure never commences 

under one year, therefore, the period of recumbency 

must at least cover that period. If the infection 

is severe and several vertebrae are affected, then 

this period must be prolonged. 

Owing to the increased tendency to more 

marked kyphosis in the dorsal region, and that the 

physiological curve is convex posteriorly, dorsal 

disease requires a much longer period of complete 

ii.obilisation/ 
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immobilisation than either cervical or lumbar disease. 

It is safer to extend it to at least two years. 

Each case must be judged on the individual clinical 

findings. The indications that the disease is no 

longer in the active stage and the process of healing 

has commenced are:- 

(1) The cessation of all pain local or referr- 
ed. 

(2) The general condition of the patient shows 
no manifestation of systemic disturbance. 

(3) The absence of evening temperature for at 
least three to four months. 

(4) Absence of muscular spasm and no increase 
in the deformity. 

(5) Para -vertebral thickening is diminishing 
and the area of the disease is firm and 
unyielding. 

(6) Radiographie appearances are satisfactory. 
(cf. page ). 

The period of recumbency usually extends 

from 15 months to 2 years. 

After recumbency the patient may be allowed 

up, fitted with a supporting jacket, or he may still 

be confined to bed in the prone position, without 

any fixation appliance, if the disease be low dorsal 

or/ 



FIG. X. 

"Modified Recumbency" The development of secondary 
compensatory curves. 



94. 

or lumbar. The latter will be discussed first. 

The principles of this line of treatment 

are to allow slight degrees of spinal movement, but 

no weight -- bearing, nd to develop more completely 

secondary compensatory curves. 

The patient is placed in the prone position 

on a "recumbent" bed, and the thorax supported by 

hard pillows. By this the lower part of the spine 

is hyperextended, and while the actual kyphosis is 

rigid, a lordosis develops below the site of the 

lesion. No actual lordosis can be expected to 

develop above the lesion, but a relative lordosis 

can be obtained by an extension of the physiological 

flexion curve of the dorsal vertebrae. if the 

disease is below the tenth thoracic, a relative 

lordosis should be aimed at above the lesion. if 

below the tenth thoracic, the more important curve 

to develop is the lumbar lordosis, (FIG. X). 

The period of recumbency without actual 

fixation can be used as a "test for cure ". The 

slight degree of freedom allowed in this method 

throws a corresponding degree of strain on the ver- 

tebral column. Any return of pain, the appearance 

of paralysis, deterioration in the general condition, 

the¡ 
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the development of abscesses, or increase in the 

kyphosis, imperatively demands the resumption of the 

recumbent treatment with complete fixation. 

After a period of six to nine months the 
,i 

patient is allowed up and the next stage ambulatory 

treatment is commenced. in cases which have not 

received the second period of recumbency without a. 

shell, close observance for the occurrence of any 

unfavourable symptoms must be kept. 

IL . ATJrBULATORY TREATMENT. 

It used to be considered that very early 

cases of Yott's disease showing neither deformity 

nor spasm could be treated by the ambulatory method, 

but invariably the cases so treated, relapsed at an 

earlier or later period, with disastrous results. 

To obtain any constant degree of success in treat- 

ment and to be able to give the best prognosis, all 

cases must undergo a period of recumbency with com- 

plete immobilisation of the spine. Ambulatory 

treatment should be reserved for those cases which 

have undergone this period of treatment. 

The principle of the ambulatory treatment 

is/ 
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is to allow the spine to bear a pert of the body 

weight, but to maintain more or less complete im- 

mobilisation. Numerous supports have been devised 

towards this end, but all must fulfil the following 

conditions:- 

(1) There must be a fixed point from which 
pressure upon the spinal column can be 
exerted. This fixed point is usually 
obtained by an accurately fitting pel- 
vic band. 

(2) The support must not compress the lateral 
wall and so prevent healthy respiratory 
movements. 

(3) In dorsal and lumbar disease the posterior 
pressure on the spine must be counter- 
balanced by support given to the chest 
in front. 

(4) If the disease is situated above the 
tenth dorsal vertebra and below the 
eighth, the support must extend above 
and in front of the shoulders; if it 
lies above the level of the eighth dor- 
sal vertebra the head and neck must be 
included in the support. 

The most satisfactory appliance which con- 

forms to these conditions is the Plaster Jacket 

(FIG. XI). It is made to fit each patient and, 

therefore, fits accurately; it is comfortable, it 

is relatively light, when lateral and anterior 

windows have been cut. It is cheap. 

The following description of the applica- 

t ion/ 



95. 

application of the plaster jacket is taken from 

EERC R'S Orthopaedic Surgery p. 2o0. 

"The plaster bandages are applied with the 

"patient in the erect position; in this way the jac- 

ket can be more accurately moulded to the various 

"prominences and depressions of the trunk. It is 

"also desirable to relieve the diseased vertebrae of 

"any super- incumbent weight, and this is most easily 

"done by suspending by means of e cotton sling passed 

"under the chin and below the occiput. A thin vest 

"may be -worn, alone, or with the bony prominences 

"further protected by woollen pads. The undervest 

"should be thickly impregnated with boracic acid, to 

"diminish the risk of verminous infection, which 

"often makes the life of the poorer class of patient 

"well -nigh intolerable. 

"The plaster should be applied closely; 

"sores are much more liable to develop in loosely 

"fitting plasters; indeed the majority of so- called 

"pressure sores are in actual fact "friction" sores. 

"In addition, a loose fitting spinal jacket deprives 

"the spine of much of its support. As each bandage 

"is applied, therefore, it is carefully moulded over 

"the bony points and careful attention is paid to 

"the 



61. -'Ih Villi plaster jacket applied. 

FIG. XI. 

The "fillet" jacket used in high dorsal disease. 
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"the pelvis where all the weight is borne. After 

"the plaster has 'set', the edges are trimmed, and 

"segments of appropriate size cut out, one over the 

"abdomen to allow for any abdominal distension, and 

"one over the gibbous to prevent undue pressure. 

"The plaster must be thoroughly dry before the pat - 

"lent is allowed out as the chilling effect of a 

"damp jacket may have serious consequences. 

"When the disease is situated in the higher 

"thoracic vertebrae the jacket should reach well 

"above the affected bones. In cervical caries, the 

"support is usually of the "Minerva" type, the 

"plaster extending upwards as far as the jaw, chin, 

"mastoid, and occiput. Alternatively a "fillet" 

"support may be employed; in this jacket, the head 

is kept extended by carrying a band of plaster round 

"the forehead, while in front the plaster does not 

"reach so high. (SIG. XI). Calot's 'grand' jacket 

"may also be used, behind it only reaches to the 

" occiput while in front it comes up as far as the 

"mandible. 

"Whichever type of jacket is advocated, it 

"should be worn for at least eighteen months; it is 

"then/ 
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"then discarded in favour of a movable celluloid jac- 

"ket" 

The close application to the pelvic bones 

acts as the fixed point. It is moulded into the 

spine snd this immobilises it. The anterior window 

allows for free expansion of the chest. The plaster 

can be made to include any part of the body desired. 

Therefore, it fulfils all the essential conditions. 

It secures complete immobilisation, but 

it allows some weight to fall on the vertebrae. 

The lateral supports from axillae to illiac crests 

take some of the superincumbent weight off the spine, 

but not all. This is, however, what is required, 

for now the vertebral column is gradually being 

brought back into use. The jacket should be worn 

for at least eighteen months. 

At the end of this period a very complete 

and searching examination of the patient should be 

made before passing on to the stage of convalescence. 

Convalescence should not be considered until con- 

solidation of the collapsed vertebrae is complete. 

Radiographic evidence is all important; if there is 

any cavitation, any unevenness in the bone shadow, 

or/ 



FIG. SII. 

Celluloid jacket used in low dorsal disease. 
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or evidence of decalcification, then the time is not 

ripe for the institution of convalescent treatment. 

When the lime content has been restored to normal, 

when pain and muscular spasm have been absent for 

many months, and if the general condition is satis- 

factory, the possibility of convalescence may be 

considered. It is far better to delay the commence- 

ment of convalescence, than to start it too soon, for 

should any collapse take place during convalescent 

treatment the patient has to start from the very 

beginning of the treatment. 

( III) GOïNàLESGENT TREATMENT. 

In the convalescent stage, movements of the 

spinal column are allowed to a certain degree and the 

weight borne by the vertebrae is increased. Any 

great degree of movement cannot be allowed and the 

spinal column still needs support. The celluloid 

spinal jacket is the most satisfactory appliance for 

use during this period. (FIG. XII). 

"The celluloid spinal jacket is fashioned over 

"a cast or mould of the patient's spine. The cast is 

"made by applying and accurately moulding, a series 

"of plaster of Paris bandages to the trunk, to form 

"a light plaster -shell. When hard, the shell is 

"bivalved/ 
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"bivalved and removed, and the two halves later join - 

"ed. The re- constituted shell is now filled with 

"plaster cream, which hardens to form an exact replica 

"of the patient's torso. Successive layers of modi- 

"fled cheese -cloth or muslin are applied in single 

"layers to the cast, each layer being brushed over 

"with e celluloid or acetone paint mixture. About 

"twenty layers are necessary to make a strong jacket. 

"When completed a series of holes is made in the jac- 

"ket for ventilation purposes, the edges are then 

"bound, and the necessary straps and buckles affixed. 

"It forms a very light and strong support, 

"ir addition, it is fairly cheap to make, easily 

"kept clean, and can quickly be removed. It is 

"usually worn over a light under -vest, and since it 

"is quite comfortable, it need not be removed at 

"night ". (MERCER - Orthopaedic Surgery. p. 201.) 

The patient should wear this for at least 

two years. After six months or so the patient re- 

moves this for a short period each day, then dis- 

penses with its use at night. The intervals of free- 

dom are gradually increased, until the support can be 

discarded completely. Should there be the slightest 

suggestion that condition of the spine is not 

entirel 
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entirely satisfactory, then the jacket must be im- 

mediatléy applied and continued for a further pro- 

longed period. 

STJIMARY OF CONSERVATIVE TR EATT:ENT. 

STAGE. APPLIAiJCE. tTIKE. (Years). 

(1) Recumbency. 

(a) with support. 
(b) without support. 

Plaster shell. 

1 -3 years. 

1 -2 years. 
2 -1 year. 

(2) Ambulatory. Plaster Jacket. years. 

(3 ) Convalescent, Celluloid Jacket. 2 -3 years. 

Conservative treatment should extend over 

a period of 4 to 7 years. Indeed some cases re- 

quire to wear for the remainder of their lives some 

type of spinal support. 



B. GPERATItiE TRE.",T1.7FUT. 

The first operation devised was by (', °,OT 

towards the end of the last century when he attemp- 

ted to reduce the disfigurement of the deformity by 

excising the spinous processes. By chiselling 

through the ankylosed vertebrae he also attempted to 

completely reduce the deformity. This operation is 

!not now performed. 

In 1891 HADR1 advocated the wiring 'to- 

gether of the spinous processes of the vertebrae in 

the region of the disease in an attempt to "hold to- 

: gether" the vertebrae of the kyphosis. Having ex- 

posed the spinous processes of the vertebrae by a 

:mid -line incision the longitudinal muscles are separ- 

ated from each side and the inter- spinous ligaments 

divided. Silver wire threaded on a stout curved 

needle is carried through the interspinous spaces in 

a figure of eight manner and is secured by twisting 

the ends. In this way, by including vertebrae above 

and below the focus, a support was applied. Silver 

wire, however, is a foreign body and, as it has to be 

tightly wired to give the necessary support, rare - 

faction of the spines occurred. The results were 

disappointing/ 
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disappointing and its employment has been abandoned. 

For similar reasons the ?late method of 

LtdGE has also been found to be unsatisfactory. 

LAI'cGE s i rested that internal splints instead of 

external splints would be more satisfactory. He 

attempted to obtain this by placin4; on both sides of 

the spinous process, underneath the muscles a splint 

of tin plated. stell (10 cm. by 5 mm.) Following 

the operation the patient wears a Calot jacket for 

six weeks and then a celluloid jacked. apart from 

the rarefaction the splints cause, they do not give 

sufficient support to the spine and, sometimes giving 

rise to local irritation, have to be removed. 

In 1912 EIBBS introduced a new method 

Of internal splintage. The great difficulty in suc- 

cessful treatment is to support the body- weight, 

until, either the diseased vertebrae become fused and' 

no further deformity can occur, or until the diseased. 

vertebrae have recalcified sufficiently to sustain 

the pressure which they have to bear. For some un- 

known reason the regeneration of bone in a spinal 

tuberculous infection is almost entirely absent, and 

so little new bone is laid down that the vertebral 

column/ 
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column may never be sufficiently strong to be the 

superincumbent weight of the body. To overcome 

this difficulty and to shorten the period of con- 

servative treatment Hibbs advocateú the following 

procedure; - 

A longitudinal incision is made directly 

over the spinous processes passing through skin, 

supraspinous ligament and periosteum to the tips 

of the spinous processes. The periosteum is split 

both over the upper and lower borders of the spinous 

processes and the laminae, and stripped back from 

them to the base of the transverse processes. 

The spinous processes are then transposed after 

partial fracture, so that they make contact with 

fresh bone, the base of each with its own base and 

the tip with the base of the one below. The ad- 

jacent edges of the laminae being absolutely free 

from periosteum, a small piece of bone is elevated 

from the edge of the laminae and placed across the 

bridge between them, its free end in contact with 

the bare bone of the laminae next below it. The 

lateral walls of the periosteum and the split.sup- 

raspinous ligaments are brought together over these 

processes by interrupted chromic catgut sutures. 

The skin is closed by silk and a steel brace applied 

with/ 



FIG. XIII. 

Hibbs method of arthrodesing the spine. 
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with the space between the uprights increased some- 

what at the site of the wounds so as not to make 

pressure on it. In some cases the gaps in the peri- 

osteum removed from the spinous processes and the 

laminae have been closed by suture, this establishing 

at once a continuous periosteal layer. (FIG. 13) 

Instead of the steel brace the patient may 

be placed in a posterior or anterior shell. 

By this procedure numerous small areas of 

raw healthy boneáie exposed and numerous small auto - 

genous grafts implanted. They are closed over com- 

pletely by periosteum. New bone begins to form im- 

mediately and soon the whole area of disease is sup- 

ported by a solid block of regenerated bone. The 

block acts as a most efficient internal posterior 

splint. 

A year previous to Hib's paper ALTL had 

described a somewhat similar operation, where he at- 

tempted to form an internal posterior splint by frac- 

turing the spinous processes of diseased and neigh- 

bouring vertebrae. One half of the fractured spine 

is turned down the other turned up. In this way the 

spinous processes form one solid plaque of bone. 

There/ 
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There was one serious disadvantage to this method 

and it was that the grafts used were very small, 

difficult to control, and unless they were in ac- 

curate aligi ent, bony ankylosis would. not Occur. 

Ankyloses must occur= between each and all of the 

spino s processes or the operation is not a success. 

This difficulty was further increased by respiratory 

movem _ts. 

In 1::12 advised grafting into the 

spinOU.s _roces.ses a whole bone graft from the tibia. 

The operation is as follows:- 

A semilunar incision is made starting two 

to three --T:- nous processes above the focus and end- 

ing a simil ;... distance below it. It starts in the 

mid-line o-r:f the :pines, but, as it approaches the 

gibbous, is e.rried to one or other to prevent 

pressure ___ the wound by th;, p1'o j;ctirxi- .Îi bbous 

after t: ïoperation. The spinout; processes are ex- 

posed and intersp.rus liga- 

ILents 

'.i ': .; lit i.onei }iu'.iiial.6y. 

ç 
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prepares the bed for the graft. It should extend 

as far as two healthy vertebrae above the disease 

,,nd two healthy vertebrae below. 

The patient's tibia is exposed by a long 

incision running along the crest of the bone exten- 

ding 6 to 9 inches. The length of the spinal 

graft having been measured out on the bone, a graft 

of whole bone is made by means of a, -l.bee's saw. 

If there is a marked kÿphosis the graft is made moie 

flexible by a series of transverse cuts through the 

medulla and at least one third to one half of the 

cortex. If only slight bending is desired these 

cuts may be one half inch. apart, if a greater 

degree is required they should be as close as one 

quarter inch. The fixation of the graft in posi- 

tion may be a difficulty. A,lbee recommends the 

use of kangaroo sutures. The graft is placed in 

the previously prepared bed, the medullary surface 

of the graft to the anterior surface of the cleft. 

The first suture should be tied about the centre of 

the graft, the next two are at either end. By this 

means the :-raft can be controlled as it is bent to 

fit into the deformity. - The rent in: the lumbar 

fascia/ 



FIG. XV. 

The position of the "twin" grafts. 

Girdlestonets modification of Albee's operation. 
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fascia is then repaired and the skin incision closed 

by silkworm gut sutures. After the operation the 

patient is placed in either a posterior or anterior 

shell which has been previously made. 

1=- 5L-SI ù::E in 1931 introduced a modifi- 

cation of Albée's tibial graft. Instead of using 

a single graft ,Girdlestone advises the use of two 

tibial grafts, each the same length as an Albée` 

graft,but somewhat narrower. They are placed one 

on each side of the spinous processes. The beds 

for the graft are prepared as follows:- 

The incision and exposure of the spinous 

processes are exactly the same as in Albée's original 

operation. The spines are divided into three parts 

a large flake of bone being separated from the later- 

al aspects by means of an Albée's saw. The saw cuts 

are deepened down to the laminae by a fine osteotone. 

"Twin" grafts, three quarters of an inch thich, are 

removed from the tibia,cross- sectioned if necessary, 

and placed in the beds previously prepared. The 

wound is closed in the usual manner. 

Bleeding throughout the operation is apt to 

be considerable, not from any large blood vessels,but 

rather/ 



rather a general venous ooze. This is particularly 

so when preparing the bed for the graft. It is 

easily controlled by a hot saline pack. 

INDICATIONS FOR OPERATION. 

The operations of Calot, Hadra, and Lange 

are no longer performed. 

Albée and Hibbs state that from an analy- 

sis of their results operative treatment should be 

the procedure first considered when a diagnosis of 

tuberculous disease of the spine has been made. 

n Pott's disease must now be regard- 

"ed as a "distinctly surgical affection, and opera- 

tive treatment as a "sine qua non'; to be given pre - 

"cedence over all other therapeutic measures. 

" Mechanical treatment must now occupy a minor posi- 

" tion, to be employed only as a post - operative ad- 

junct or in patients who refuse surgical intervention 

'Ór -are not good sürgícal: 

"The inlay spinal bone -graft is indicated 

in all cases and at all ages in which pain or muscle 

"spasm demands it. The earlier the operation the 

"tno re/ 



"more favourable the prognosis ". (AiBi ) 

While considering all cases as suitable 

for operative measureaAlbée details special indica- 

tions. These are: - 

(1) Acute symptoms such as pain and muscle 
spasm. 

(2) Increasing deformity. 

(3) Abscess formation. 

(4) Paraplegia. 

The contra -indications which he recognisecs are: - 

(1) Refusal of operation by the patient. 

(2) General infection and marked evening 
temperature (systemic disturbance). 

(3) Exanthemata and other complications. 

(4) Infected field of operation. 

The presence of a cold abscess is not a 

contra- indication, but if a sinus be present which 

is secondarily infected it is preferable to try 

and clear up the infection before operating. 

HIBBS 2 RISSEN (10) in 1928 reporting 

on a series of cases (289) after a period of eight 

years lapse claimed that the operation was most 

suitable for children. Their figures were : - 

289/ 
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289 OPERATED CASES. 

AGE AT OPERATION 

38% Under 6 years 

24% Between 6 and 11 years 

10% Between 11 and 14 years 

RESULTS (eight years later) 

70'7% Cured 

3.1% No improvement 

26.2% Died 

Albée and Hibbs view of such wide applica- 

tion of the operation is not supported by other 

authorities. 

For adults operation is probably the best 

line of treatment to adopt. It has the following 

advantages over the conservative treatment. 

(1) The end result is that the vertebral 
column is stronger and can bear a greater 
strain. 

(2) There is little chance of any operated 
person having to wear a spinal jacket 
for the remainder of his life provided 
he is not undertaking heavy manual work. 
It may then be used as a prophylactic 
measure during his working hours. 

(3)/ 



(3) The period of treatment may be consider- 
ably reduced. This is especially im- 
portant in adults where the economic 
factor may make prolonged conservative 
treatment impossible. 

Other indications are:- 

(1) Where prolonged conservative treatment 
has failed to yield a vertebral 
column which will allow weight -bear- 
ing and movement. 

(2) Where conservative treatment is un- 
able to prevent the further develop- 
ment of kyphosis. 

(3) Where the patient won't submit to a 
prolonged period of recumbency. 

In children however the position is dif- 

ferent. In America the operation has been enthusias- 

tically performed on children of all ages with a 

claim of consistently good results. If these 

results are analysed after a sufficiently long 

period, however, the percentage of complete cures 

are much less, for a considerable number of cases 

report back with relapses. Why relapses should be 

more common in young children is not quite clear, 

but LOVETT & JONES point out that: - 

(1) Where many vertebrae have been affected 
the graft may not have been long enough 
to include vertebrae above and below 
the disease. 

(2) The disease may have extended beyond the 
limits which were protected by the graft 

(3) The graft may be absorbed or broken. 

Further/ 
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Further points have to be considered. 

In adults the operation risk is small, in children, 

however, the operation is not free from fatalities. 

In young children the tibial bone is not the hard 

dense bone of the adult (a graft can be excised by 

a scalpel), This immature bone forms a very unsat- 

isfactory bridge to the spinous processes. 

Another significant factor upon which 

definite evidence is not available is, whether the 

spinal graft grows with the growth of the vertebrae. 

This is important. In children the vertebrae are 

growing, if a graft: is inserted and it does not 

grow with the vertebrae, then it is bound to cause 

either deformity or a stunting of the vertebral 

column. Albée declares that,by clinical and radio- 

logical examination, he has been able to demonstrate 

that the graft will grow pari -passu with the develop- 

ing vertebrae, on the other hand KIDNER & MUI RO 

say that operation in cases under fourteen years of 

age is of no material advantage, as it does not 

lessen the period conservative treatment, and report 

that it lessens the flexibility of the spine in 

these cases. 

In 1925 there was a case reported in 

the/ 
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the Journal of Surgery (p. 235) when 9 years prev- 

iously an Alb4e's operation had been performed. 

The graft had not grown and this had delayed the 

growth of the vertebrae. The resulting deformity 

was almost as bad as that from a bad kyphosis. 

Considering the good results obtained by carefully 

conducted conservative treatment, operation does 

not seem to be justifiable in young children. 

JCÌES & LOVETT state the position of 

operative treatment in Pott's disease to be as 

followS:- 

"The operation is an admirable one in 

"tuberculosis of the spine in adults, which is a much 

"more serious disease than in children and where pro- 

longed treatment is generally impossible. In a 

"large number of cases of spinal tuberculosis observ- 

ed at the Children's Hospital, at the Massachusett's 

"Hospital School in Canton, at the New England 

"Peabody Home for Crippled Children, and in hospitals 

"in England, a great many relapses have been seen, 

"not only in cases where the operation was performed 

"by the writers personally, but also by ether sur- 

geons presumably competent. The very large pro - 

'portion of ultimate failures in children has led 

"the/ 
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the writers to feel that it is not an operation to 

"be done as a routine and only to be performed where 

"mechanical treatment is not possible, or where 

"there is some special reason which makes it justi- 

fiable". 

RESULTS OF `1`tiE OP .,IZ::1TI OH. 

The changes which follow the Hibbs arthro- 

desing or Albee and Girdlestone's tibial graft 

operations are the development of a solid plaque of 

bone and the fixation of the diseased vertebrae. 

Of the two, the development of the new bone is the 

more important. The cutting down through the 

cortex into cancellous bone and the implantátion of 

an autogenous gaft, stimulate the osteogenic powers 

The periosteum of the vertebrae and the graft throw. 

out new bone, the graft becomes incorporated and 

the inter -spinous spaces become bridged over. 

During the process of regeneration of bone the graft 

lends support to the spine and prevents deformity. 

As the new bone forms around the graft, the graft 

becomes gradually absorbed,until about the six- 

teenth week after operation, the graft can no 

longer/ 
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longer be differentiated from the bone of ttiie 

spinous processes. By the 12th. - 16th. week, 

however, this new bone is fairly solid and acts now 

as the permanent internal posterior splint. 

Of the three operations Hibb's gives the 

greatest degree of ankyloses, as there is arthro- 

deses at five different points and the periosteal 

reaction is greatest. Another advantage of the 

Hibbs is that marked degrees of deformities do not 

.increase the difficulty of the operation as it does 

in either Albee's or Girdlestone's'. It has two 

great disadvantages: - 

(1) The operation takes much longer and 
is attended with a greater degree 
of shock. 

(2) Should ankyloses not occur between 
two vertebrae, then the results 
are bound to be poor as there is 
a moveable joint in the centre of 
an area of disease and the anky- 
losis above and. below will cause 
increased movement at the non - 
ankylosed vertebrae. 

Albee's or Girdlestone's for routine use 

in cases where the deformity is not marked, gives 

very satisfactory results. The results of Girdle - 

stone's modification cannot as yet be assessed, but 

the 
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the fact that it has twice as much bone in the 

vraftc and. that there is a greater area of regener- 

ation in both cancellous bone and periosteum, seem 

to indicate that a stronger plaque of new bone 

should develop.. It has one obvious advantage and 

that is, if one graft should fracture the other is 

still present. 

The disadvantages of both are: - 

(1) They cannot be applied where there is a 
marked deformity. 

(2) The grafts even with transverse cuts are 
relatively rigid. 

Fracture of the graft either during or 

after operation is to be avoided, but should it 

occur it does not necessarily detract from the suc- 

cess of the operation. If it occurs daring opera- 

tion graft is laid in, in two pieces. 

A sudden movement may cause fracture 

during the post-operative treatment. This produces 

symptoms similar to recrudescence of the disease. 

It is treated by a period of three to four months 

recumbency when union is likely to occur. (WHEEZER). 

The treatment of a case in which opera- 

tion is indicated is governed by certain principles 

It! 
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It must be remembered that the operation is one of - 

"internal splintage" only and not one of cure. 

The operation is the best means of fixing the spine 

but it does not eradicate the aisease.'he general 

treatment of the case must be in every way similar 

to that in the purely conservative. As it is in 

the conservative, so in the operated cases, sana- 

torium treatment is essential, if the greatest de- 

gree of success is to be obtained. Before operation 

it is preferabl_e to give the patient a period of 

.recumbency either in a plaster shell, Whitman frame, 

or òn a "recumbent" bed. This allows fors some 

reduction of the deformity, relief of musclar spasm 

and the allayment of other acute symptoms. It 

also permits of the building up of the patient's 

general condition. The time required for this per- 

iod varies, but it is usually within three to six 

months. If time is a factor in the case this 

pre -operative period of recumbency may be excluded 

without any very great deleterious effects, but the 

immobilizatio n of the spine in this way and the in- 

crease in general health makes the case a consider- 

ably easier one during operation and reuces the 

operative! 
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operative risk. The osteogenic reaction is likelier 

to be greater in these cases than in others which 

have not undergone pre - operative treatment. A week 

before operation a new posterior or anterior shell 

is made. After the operation the patient is placed 

in the shell. If the anterior position is to be 

used the operation may be conducted with the patient 

in the shell, but care should be taken that it is not 

soiled during the operation. Thereafter the case is 

for all practical purposes, one of ordinary conser- 

vative treatment. The general treatment is insti- 

tuted as before, preferably in a sanatorium. The 

stages are the same, recumbency, ambulatory and 

convalescent. The appliances used are exactly the 

same, although, during the period of recumbency, 

immobilisation is obtained by the posterior and an- 

terior shells to the exclusion of the other methods. 

Complete fixation of the spine is essential during 

the immediate post- operative period. Albée suggests 

that to prevent pressure necrosis over the skin 

flap, patients should be restrained on the side or 

obliquely on the back during the post- operative 

period ". All pressure on the kyphosis can be 

avoided by the prone position, but, even using the 

supine/ 



supine position, if the cast is accurately fitted 

and well padded t pith felt, no necrosis will occur, 

and fixation can be more satisfactorily maintained 

by the plaster shell method. 

Authorities cannot agree on the period of 

recumbency required after operation. ft »; states 

that five weeks in adult cases and six weeks for 

children as a minimum. JONES e, LOVETT, ï;I LER 

and :_,'_ 1 all state the minimum period in 

adult should be at least three months. If the fun- 

ction of the graft be considered, it will be seen 

that the new bone formation cannot be sufficiently 

strong, by any period less than three months, to 

justify proceeding to the ambulatory stage,. In the 

case of adults whose work entails manual labour it 

is better to insist upon six months complete im- 

mobilisation. The same clinical and X -ray evidence 

as in the conservative treatment must guide the 

surgeon in deciding when to proceed to the next 

stage of treatment. In addition to a satisfactory 

'internal posterior splint', the local lesion must 

show signs of healing (i.e.) no further spread of 

the disease, no spasm, no pain, a clear bony outline 

and/ 



and in favourable cases a recalcification of the 

bone. Fracture of the graft necessitates three 

months additional immobilisation from the date of 

the fracture. 

During the ambulatory period a plaster 

jacket should be worn with anterior and lateral 

windows. If the kyphosis is at all prominent a 

window may be cut out over the gibbous to prevent 

any undue pressure. This should be worn for at 

least six months. 

As in the entirely conservative method, 

the light but strong celluloid support is applied in 

the post - operative conservative treatment. Just as 

previously the utmost attention must be paid to any 

recurrence of pain or other symptoms. It should 

only be gradually discarded and great care be taken 

when full movements are undertaken. 

The periods of treatment in operated 

cases may be tabulated as follows:- 

STAGE/ 



STAGE 

rat i ve 

APPI,TAME PERIOD 

Shelve. or Whitman 3 to 9 months. 
(optional) frame. 

OPERAT I O2d 

Recumbency. Plaster shell. 

Ambulatory. 

Convalescence 

(a) anterior 
(b) posterior. 

- 

to 9 months. 

Plaster Jacket. 6 to 9 months. 

Celluloid Jacket 6 to 15 months 

The total period of treatment is between 

l° to 3- years. The period indicated here is much 

loncr,er than that advocated by Albee who states that 

"adults should refrain from heavy work for six 

months or more after the operation ", while "children 

should have one year or more of restraint ith 

daily rest periods and out of door life" _ It must 

be remembered that the operation only substitutes 

an internal splint for support and immobilia;..tion 

of the ine ; it does not remove the area c f dis ease 

and/ 



and it must only be considered as one factor in the 

conservative treatment of Pott's disease. The re- 

construction or, at least, the regaining of the 

ability of bearing weight by the diseased vertebrae 

must still be the objective in conservative treat- 

ment without operation and conservative treatment 

with operation. 

The end results in selected cases with 

careful post - operative treatment are excellent. 

Three definite advantages can be claimed:- 

(1) The vertebral column gains greater funa.- 
tioñal ability and the resulting mor- 
bidity of Pottts disease is greatly 
reduced. 

(2) The deformity will not increase. 

(3) The period of treatment is reduced by at 
least half. 

CALOT objects to the operation on the 

grounds that:- 

(1) The period of conservative treatment 
is not materially reduced. 

(2) There is a considerable mortality 
attached to the operation. 

(3) In principle all sanguinary operation 
in Pott's disease are not justifiable 

While the post- operative conservative 

treatment is not now considered to be so short as 

Albe stated, the minimum periairequired for post- 

operative/ 
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post- operative treatment is one and a half years as 

compared with the three to four years in cases treat- 

ed on purely conservative grounds. 

If the operation is reserved for adoles- 

cents and adults and a period of pre- operative sana- 

torium treatment is carried out,the mortality of 

.5i, as reported by Hibbs in 534 cases can be consid- 

ered negligible, as the final mortality in Pott's 

disease is 40%. That operation aids the actual 

local conditions is shown by Wheeler who reports 

that abscesses heal more rapidly after the operation. 

As far as the writer is aware,there has been no case 

reported where operation was followed by a further 

dissemination of the disease. [It is to be noted 

that bone grafts are immune to infection]. A 

further disadvantage has been put forward that graf- 

ting fixes the area of the disease to such an extant 

that it may render the spine inflexible. This is 

not substantiated by clinical evidence. At the most 

five to seven spinous processes are fixed by the 

operations. After the period of treatment is over 

the range of movements at the vertebrae, above and 

below the area fixed, increase until little or no 

permanent deformity remains. 

The/ 



The prognosis of the success of the opera- 

tion is best in the dorso- lumbar and lumbar regions, 

worst in the cervical. 

Adolescents and adults only should be 

submitted to operation. 

TREATMENT/ 
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CHAPTER XII. 

TREATMENT OF ABSCESSES. 

Speaking generally abscesses, provided 

they are giving rise to no urgent symptoms, are 

not likely to lead to undesirable complications, 

and should be treated expectantly. Under conser- 

vative treatment they are usually absorbed or be- 

come calcified. If, however, they become super- 

ficial and are about to point, surgical interference 

is necessar7 to prevent the breaking down of the 

overlying akin and the formation of sinuses. This 

has, to be avoided at all costs for an abscess is 

not dangerous, until it becomes secondarily infect- 

ed. It then becomes chronic, and very difficult 

to heal, forming a focus of sepsis which may even - 

tually lead to waxy degeneration of the internal 

organs. 

Open operation is only to be undertaken 

when other methods fail. Aspiration should fre- 

quently be repeated in an attempt to prevent an 

abscess pointing. A wide bore needle is inserted 

obliquely into the abscess. The skin at the site 

of/ 
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of the perforation is healthy and the needle pene- 

trates the tissue at different levels. These pre- 

cautions prevent the development of a sinus. The 

contents of the abscess are then aspirated, the 

needle withdrawn, and the puncture sealed with col - 

lodion. Aspiration is usually successful, but 

should the contents be too thick to be withdrawn 

through the needle, operation may be necessary. 

Tol and camphor (1:2) may be injected as a 
"liquifying agent" and in some cases this is suc- 

cessful and allows of the removal of the debris 

by aspiration. The injection of Calve "Sciero- 

genic Fluid" in an attempt to close the abscess by 

non -inflammatory fibrosis has also been successful. 

If operation has been decided upon the 

incision should be as small as possible, the con- 

tents of the abscess emptied with as little handling 

of the parts as possible, and closed without drain- 

age. If a drain has to be inserted then it must 

be removed within twenty -four hours to obviate sinus 

formation. 

Another method is by "internal drainage ". 

Open the abscess, empty the cavity, and pack it with 

4 inches wide iodoform gauze, spread with B.I.P.P. 

Close the abscess. 48 hours later open the abscess 

remove/ 
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r mo,pe the pack and close taie wound without drain- 

age. Hain; usually occurs. 

In the cervical region when the abscess 

points in the retro- pharyngeal, space it is necessary 

to aspirate It to prevent it rupturing into the 

septic Pharynx. The needle is inserted behind the 

posteri ar border of sterno- mastoid. If aspiration 

fails, then operation is necessary the incision be- 

ing made behind the stereo -mastoid muscle. The 

transverse processes are recognised and are followed 

round on their anterior surface to the abscess. 

The cavity is emptied, cleansed with gauze pledgets 

and the wound closed without drainage. Damage to 

the accessory nerve must be avoided. 

In the dorsal regions abscesses rarely call 

for operative interference, but where tiey give 

rise to dyspneoa, or astimatieai attacks of a severe 

nature they may be exposed and emptied by the opera- 

tion of costa- trans ersectomy. 

In trie lumbar and iliac regions the ab- 

sceeses are deeply situated and 70% are spontaneously 

absorbed. If they become superficial they can 

usually be cured by aspiration. If operation is 

necessary the incision is made along the outer bor- 

der of the erector spinae, between the last rib and 

the, 



the crest of the ilium. 

Operation is only called for when toxic 

absorAionl as indicated by an increase in the 

systemic symptoms of the disease, is taking place. 



CHATTER XIiI., 

TREATMENT Ox PARALYSIS. 

As the occurrence of paralysis is evidence 

of the activity of the disease, absolute recumbency 

is the essential factor is the treatment. On 

whether operative measures should be taken as ad- 

juvant treatment the various authorities do not 

agree. The genesis of the paralysis is important 

in this respect. 

In the rare cases where paralysis arises 

from prese re due to acute angulation ;. the cord, 

surgical interference is essential. The choice of 

operation lies between laminotony or laminectony. 

Combined with hyper-extension or traction in the 

recumbent position the paralysis arising in this 

manner can usually be cured. 

The paralysis arising from acute oedema 

of the cord resolves completely under conservative 

treatment and therefore operation does not seem 

justified in these cases. Wheeler, however, states 

that fixation operation in cases showing such a 

paralysis seems to benefit the patient and leads to 

an/ 
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an earlier improvement. 

When an abscess is the cause of paralysis, 

and when the paralysis develops early in the disease 

and is couplet :, conservative treatment undoubtedly 

gives the most satisfactory results. Recovery has 

been reported as long as six ye..:rs after the onset 

of the paralysis. Should sensory disturbances ap- 

pear it is a sign that the pressure is affecting the 

posterior part of the cord and either laminectomy 

or laminotomy should be performed. It must be 

remembered that both laminectomy and laminotomy de- 

creases the strength of the vertebral column and 

this will adversely affect the local lesion. 

Girdlestone, to overcome this, performs laminectomy 

on both sides followed by "twin" grafts to make 

good the loss of bone and to stabilise the weakened 

spine. Calve and Sorrel -Dei e.rine obtained a cure 

of 90% of pressure paralysis from abscesses by 

conservative means. Calve has treated abscess para- 

plegia by intra- spinal puncture and aspiration using 

a special trocar and cannula which is introduced 

through an antra - vertebral foramen. This method 

is still on trial. 

Operative measures in the paralysis 

arising from pachymeningitis of the cord and myelitis 

are/ 



are purely palliative. They may relieve any pres- 

sure by bony structures and increase the diameter of 

the vertebral canal, but the condition is incurable 

and steadily progressive. Thus while a temporary 

improvement may result the paralysis will progress. 

Patients suffering from paralysis are 

not good surgical risks and the operative mortality 

is high. 

Paralysis arising from acute angulation of 

the cord and sequestrum formation, must be operated 

upon immediately. 

Paralysis arising from abscess pressure 

or acute oedema of membranes and cord are best 

treated conservatively. 

Permanent paralysis should be treated 

conservatively unless sensory changes appear indi- 

cative of increased pressure and the case suggests 

that improvement might follow from operation. 

During the period when paralysis is pre- 

sent the usual routine treatment has to be adopted 

to prevent the development of deformities in the 

limbs. Thus appropriate splints must be applied. 

The nutrition of the muscles may be maintained and 

improved by the daily application of galvanism. 
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Mrs. 2.W. Age 32. 

COMPLAINT Pain in back. 

DURATION 23 years. 

HISTORY. 

At the age of 9 years, patient suddenly 

lost the power of both lower limbs. She was stand- 

ing at the time, and she became completely paralysed 

in both legs and fell to the ground. Three weeks 

later, a swelling appeared in the lower part of her 

back which has persisted ever since. As soon as 

the swelling appeared, she regained the power of her 

legs. Three months later she noticed a soft swell- 

ing in the right groin. This swelling was incised 

and drained and it healed up satisfactorily. When 

fourteen years of age (i.e.) five years later, a 

similar swelling appeared in the left groin. This 

was opened on two occasions, but has never healed up 

properly and is still discharging. 

All along, patient has suffered from severe 

pain, stabbing in character, is relieved on resting, 

but begins immediately after walking or even standing. 

Fourteen/ 
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Fourteen months ago, she had a Caesarian section per- 

formed at full time and, since then, the pain in the 

back has been worse. The discharge from the left 

groin has also been aggravated by the operation. 

She has felt quite well all along, but has 

lost 7 lbs in weight in the last few months. 

PHYSICAL rXALIINATION 

The patient is a very small, poorly- develop- 

ed woman who looks more than her age. Her comple- 

xion is sallow, and her mucous membranes pale. 

LOCAL EXAIvMINATION 

In the erect posture there is no scoliosis. 

In the lower lumbar region there is a prominence 

over and around the 4th. lumbar spine. The pro- 

minence is due to a soft tissue swelling as much as 

to a kyphosis. 

The swelling is about 22" across by ij" in 

vertical diameter. It is extremely tender. It 

appears to be localised to the 4th. lumbar vertebra. 

There is definite rigidity of the lateral muscles. 

MOVEMENTS/ 
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MOVEMENTS 

Flexion does not occur, as the slightest 

movement causes pain. Lateral flexion and lateral 

rotation are also limited because of the pain. 

There is a scar in the right loin, but 

there is now no abscess formation and the sinus has 

healed. There is a discharging sinus in the left 

groin, but there is no definite fluctuation around 

it. There is no evidence of abscess -formation. 

NERVOUS SYSTEM 

Abdominal reflex 

Knee jerks 

Ankle jerks 

Babinski's sign 

brisk and equal in all 
quadrants. 

brisk, equal, no exaggera- 
tion. 

present, and equal, no 
clonus. 

absent on both sides. 

No abnormality of sensation. 

CIRCULATORY AND OTHER SYSTEMS 

Nil to note. 

X-RAY 

Collapse of 4th lumbar vertebra. Loca- 

lised tuberculous disease of the 4th lumbar vertebra. 

DIAGNOSIS/ 
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Tuberculous infection of the 4th lumbar 

vertebra with collapse of body. 

OPERATION 

ANAESTHiTIC 

MR. MERCER 3rd. March 1933 

Paraldehyde 6 drams. 

Intra -pharyngeal ether. 

A curved incision was made beginning at the 

1st lumbar spinous process, curving to the left of 

the middle line and finishing over the upper part 

of the sacrum. The skin edges were dissected up, 

the deep fascia was incised and reflected and the 

superficial surfaces of the lumbar vertebrae were 

exposed. With an Albee's saw, a large flake of 

bone was cut from the lateral sides of the spinous 

processes of the 1st, 2nd, 3rd, 4th, and 5th Lumbar 

vertebrae. The length of the beds were measured. 

The oozing was controlled by packing the beds with 

gauze. By a longitudinal incision over the tibia 

the antero- medial surface of the bone was exposed. 

Two grafts of length of the beds were removed by 

means of an Albee's saw. The grafts were about 6" 

long/ 



136, 

long by 4" wide, the whole depth of the bone down to 

the marrow cavity being removed. The grafts were 

made flexible by a series of transverse cuts through 

two -thirds of the thickness of the bone, and fitted 

accurately into position in the beds previously pre- 

pared. 

The muscles were united with interrupted 

cat -gut stitches over the graft. The posterior 

layer of lumbar fascia was sutured with a continuous 

cat -gut stitch and the skin edges approximated with 

silk worm gut. 

The skin wound in the left leg was closed 

with a continuous cet-gut stitch. 

Dressings having been applied, the patient 

was placed in the posterior plaster shell which had 

previously been prepared for her. 

"Girdlestone's modification of Albee's 

fixation operation". 

PROGRESS NOTES 

The patient recovered very satisfactorily 

from the effects of the anaesthetic and operation 

and her convalescence was uneventful. on 15th 

March (12 days after the operation) her stitches 

were/ 



were removed and the patient X- rayed. There appear- 

ed to be no areas of pressure sores either over the 

site of the incision or the pressure points. The 

patient found the shell very comfortable and com- 

plained of no pain or discomfort. She remained in 

the ward for two months and was then sent to the 

Astley Ainslie Institute with instructions to report 

back in five month's time. 

.DISCUSSION 

The history of this case demonstrates 

several interesting features. 

(1) The first symptom W is the sudden on- 

set of paralysis which was complete. There had been 

no previous history of an infectious disease or other 

debilitating condition. The paralysis was so 

sudden in onset that she was actually standing at 

the time of occurrence,f-nd so complete that she lost 

power of both legs and fell to the ground. 

This paralysis was obviously due to the 

collapse of the body of the vertebra with the ex- 

trusion of detritus into the vertebral. canal. For 

three weeks this condition continued. Then there 

appeared a swelling in the back just lateral to the 

erteúral/ 
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vertebral column, an extension of the abscess. With 

the extension of the abscess the pressure in the 

canal was relieved, and the pressure paralysis dis- 

appeared. 

The development of the sudden complete 

paralysis does not add to the seriousness of the 

prognosis. If the paralysis comes on early in the 

disease, is complete, and of a purely motor type 

then, almost invariably, recovery will occur. 

LOVETT & JONES quote HENRY BROWN THOMAS as 

saying, where paralysis developed in the case of an 

unruly child, "Now we shall have a chance to get 

him well ". The paralysis is due to an intraspinous 

abscess, and very frequently disappears when the 

abscess travels, as in this case. 

That the condition Was still active was 

shown by the development of a psoas abscess which 

appeared in the right groin three months later. 

This was incised and drained and cleared up satis- 

factorily, despite the obviously active state of the 

disease. No treatment was adopted, and five years 

later a similar abscess appeared in the left groin. 

As before,this was incised and drained, but it re- 

appeared. It was incised,and drained again, but 

healing has never occurred, the discharging sinus 

remaining/ 
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remaining up to the time of admission. The develop- 

ment of a sinus following upon this treatment of an 

abscess occurs so frequently that this procedure has 

now been replaced by the conservative method in 

which the abscess is left alone,until it seems about 

to point With general treatment for tuberculosis 

many abscesses become reabsorbed and require no 

active treatment. Should an abscess however, not 

subside, and is likely to break through the skin, 

or is giving rise to pressure symptoms ,then aspira- 

tion through healthy skin should be carried out. 

Frequent aspiration often prevents opening into an 

abscess which is to be avoided, if at all possible. 

Should it have to be opened, the following principles 

have to be adopted. 7lrainage is to be avoided if 

possible, if it is necessary, no drain should be 

left in for more than 48 hours. The walls of the 

cavity have not to be damaged in any way, and before 

closing the wound should be swabbed with Iodine or 

3.I.P.P. in an attempt to sterilise it. Incising 

an abscess has not to be undertaken lightly as the 

possibility of sinus formation has to be kept in 

mind. Once sinus formation has occurred, the 

relatively benign cold abscess has been converted 

into/ 
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into a focus of chronic sepsis, which will have a 

deleterious affect, both on the patient's general 

condition and the local vertebral lesion. 

The ease is one of a long standing infect- 

ion with very little actual bony kyphosis formation. 

There are two factors concerned here, The first 

is that the infection is of very low virulence for 

the X -ray shows that only the upper portion of 

the body of the 4th lumbar vertebra has been affect - 

ed/ The second is, that the site of the lesion 

does not lead to the development of a marked deform- 

ity. Due to the physiological curve being convex 

anteriorly any collapse of the body only results 

in a flattening of this curve. The weight of the 

trunk is borne,in the lumbar region,more by the 

posterior part of the body and the laminae,than by 

the anterior part. The laminae in this region act 

as a support to the vertebrae and should osteo- 

porosis occur in the bodies, complete collapse of 

the vertebrae is prevented by their splintage action. 

Therefore, even although the infection has been 

present in this case for twenty three years, due 

in/ 
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in part to the localisation of the lesion (only the 

superior part of one body being affected),but also 

to the fact that the site of the disease was in the 

lumbar region,no marked deformity wes present. 

The patient's health remained in statu quo 

up until the time of her second pregnancy. In 

January 1932 a caesarian operation was performed. 

During the puerperium the symptoms of the local 

lesion became more pronounced and for the first time 

systemic manifestations became apparent. The pains 

in the back became worse, the discharge from the 

left sinus increased and she began to lose weight. 

Her state on examination in February 1933 

was, apart from the fact that she was slightly under- 

weight and showed signs of undernutrition, was 

satisfactory. There was no evening temperature, 

no night sweats and no increase in the pulse rate. 

The disease was long standing, showed 

only a moderate degree of activity and it was loca- 

lised to one vertebra. The patient was 32 years 

of age., TZerefore the case was one which was suit- 

able in all respects for a fixation operation. 

The prognosis is very good. Following 

the period of recumbency in the plaster shell, 

which/ 



which will be from six to nine months, she will be 

fitted with a plaster jacket and then into a poro- 

plaster or celluloid jacket. The duration of each 

of these stages being carefully controlled by 

clinical and X -ray examinations. 



PIG. XVI. Pre - operative X -ray anterior 
surface. 

The lesion is localised to the 4th Lumbar vertebra 
and shows the incomplete collapse of the body 
characteristic of low lumbar disease where the 
superincumbent weight is borne mainly by the 
posterior part of the vertebral body. 



Mrs . F . W . 

FIG. XVII. Post -operative. á,ntero posterior. 

The "twin" grafts are shown in position on either 
side of the spines. They extend from the 12th 
Thoracic to the upper part of the sacrum. 



W.B. Age 16 years. 

COMPLAINT. 

DURATION. 

Loss of power of legs., 

4 months 

HISTORY. 

When seventeen months old the patient had 

an accident which resulted in curvature of the back. 

Following this accident there was some loss of 

pov'er loo the legs, but he recovered sufficiently to 

get about and attend schoo? 

Four months ago, however, he began to 

notice a gradually increasing weakness in the legs, 

This progressed until he could not move the legs 

at all. He has never had any pain in connection 

with his back. 

PHYSICAL EXAMINATION. 

Patient is a thin, not very well-nourished 

boy. The skin is very pale almost parchment like 

and there is some degree of anaemia present. He 

is of very short stature, the shortening being due 

to,/ 
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to the very marked deformity of his spine. 

LOCAL EXAI+:2iNATiON. 

There is a very marked kyphosis affecting 

the whole of the thoracic spine with the apex about 

the 7th. vertebra. Associated with this there is 

a slight acoliosis to the right in the same region. 

The sternum is markedly pushed forward 

at its lower end with marked increase in lower in- 

ter- costal spaces. 

There is no tenderness over the spinal 

column and no evidence of cold abscess. 

LOWER LIMBS. 

The limbs lie in a normal attitude. 

The patient can move the toes of each 

foot slightly, but no other movement is possible. 

There is a slight degree of equinus de- 

formity in each foot. 

Passive movement of all the joints indi- 

cates no joint lesion, but there is a marked spas - 

ticity of the muscles especially of the extensors 

of the hips. 

Movement is painless. 

REFLEXES/ 



REFLEXES. 

Knee jerks exaggerated. 

Knee clonus absent. 

Ankle jerks exaggerated. 

Ankle clonus very marked. 

Babinaki's sign present on both sides. 

_ABDOMEN. 

No abnormality visible or palpable. 

The abdominal reflex is absent. 

Cremasteric reflex absent. 

The patient has complete anaesthesia up 

to the level of the umbilicus. 

XmKA.X. 

GIESM. 

Marked kyphsois and destruction of bodies 

of vertebrae of 4th. to 11th. Dorsal vertebrae. 

Cervic.a? region no definite infective bone lesion 

seen. 

DIAGNOSIS. - 
Spastic diplegia following tuberculous in- 

fection of the thóracic vertebrae. 

OPERATION/ 
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OPERATION. PROFESSOR FRASER. 19th. November 1931. 

Chloroform and Ether Anaesthetic. 

A curved incision convex to the right was 

made round the apex of the kyphosis in the thoracic 

region and the skin flaps dissected back. The 

posterior layer of the dorsal fascia was then incised 

along the line of the vertebral spines. The para - 

vertebral muscles were dissected back by means of a 

periosteum elevator and gauze packs. This caused 

considerable oozing of blood which was controlled in 

the usual manner by pressure with gauze rung out in 

hot saline. The laminae and the spines of the 

vertebrae in the centre of the kyphosis were removed 

by lamino tomy forceps and a bone osteotone. The 

extradural fat was removed and the dura exposed. 

Pulsations were present in the upper part of the cord, 

but in the lower part no pulsations could be seen. 

No evidence, however, of abnormal bony pressure was 

found. The cord was released as much as possible, 

but in doing so it was found that the dura was ad- 

herent to the wall of the spinal canal. The dura 

mater was now covered with a saline- soaked piece of 

gauze and the antero- medial surface of the left 

tibia/ 



tibia exposed. Two curved bone grafts were excised 

from the tibiar the apices of the grafts including 

the crest of the tibia. Transverse cats on the 

medullary surface of the grafts were made to in- 

crease their flexibility. Notwithstanding this the 

grafts could not be made to fit completely into the 

bed in the vertebral arches and they had to be fixed 

into position by a series of fasciai sutures. The 

muscles were then approximated over the grafts and 

the skin incision approximated with silkworm gut 

sutures. 

"Laminectoaiy with the insertion of bone 

grafts", 

PROGRSSS o 

Following the operation the patient was 

much shocked and required a transfusion of 500 cc. of 

citrated blood. After becoming used to the plaster 

shell, the patient complained of no pain. On the 

30th. November ten days after the operation he com- 

plained of retention. Six days later he became in- 

continent and a rubber u=rinal had to be attached. 

The sensory loos showed no improvement in 

either the abdomen or the legs. For a short period 

after the operation he had complete aneasthesia from 

the/ 
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the epigastriwu downwards. Later however, the sen- 

sation returled in some degree to the upper part of 

the abdomen ab ve the umbilicus. The muscles show- 

ed a decrease in spas ticity for six to seven days 

after the operation, but on his discharge on the 

16th. December 1931 the condition was exactly the 

same as it was pre- operatively. 

15th. June 1932. (Seven months after the operation 

The patient reported back for renewal of 

plaster. On examination the condition was found 

to be exactly as it was on his previous discharge. 

There w =.re no movements at all in his lower limbs. 

Spasticity showed no decrease. Complete anaesthesia 

s far as the umbilicus. He was still suffering 

from incontinence. There was a bed sore over the 

right buttock. 

15th. May 1933. 

Since his discharge from hospital on the 

20th. June 1932, the patient continued to lose ground 

slowly until three days ago when he died. During 

the last eleven months there was no improvement in 

his condition, the doctor stating that neither the 

motor nor sensory paralysis had diminished to any 

appreciable extent. 

DISCUSSION/ 
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DISCUSSION. 

The history and progress of this case Is 

entirely different from the others of the series. 

The condition commenced in early infancy at the age 

of seventeen months. 

The history given by the parents was that 

following an injury they noticed a gradually in- 

creasing deformity of the spine. Following this 

paralysis developed. Notwithstanding the obviously 

serious nature of the lesion the child, when the 

pa ralysi e eventually cleared up, was allowed to re- 

turn to an active 1_i_fe and to attend school. 

From the history it appears that no treat- 

ment was advised at that time. The child did not 

receive the prolonged treatment required to prevent 

the deformity increasing and the development, at a 

later date, of serious complications. The cause of 

the early paralysis is necessarily obscure, but, as 

it passed off completely and at a comparatively 

early date, it was most likely an acute oedema of 

the cord. 

The life of the child since then is de- 

scribed in his doctor's letter, "The lad has done 

wonderfully well since those days of infancy, and 

has/ 



has been able to take a prominent place in his 

classes at echo 1, and so w all look forward to 

him having a useful career. Lately, however, he 

has begun to lone power in his legs and to have 

difficulty in balancing; himself. The condition is 

becoming ragidly worse ". 

On examination it was found that there was 

a marked kyphosis affecting practically all thoracic 

vertebrae. The thorax was deformed and the whole 

stature of the child shortened. He presented the 

picture of a typical hunchback with marked secondary 

defo.uitiesa In addition to the bony changes, 

nervous changes had become manifest. These were 

practically complete motor paralysis of the spastic 

types and sensory involvement up to the level of 

the umbilicus. A transverse lesion of the cord ex- 

isted at the level of the 7th. and 8th thoracic ver- 

tebrae, i.e. at the centre of the diseased focus 

which extended from the 4th. to 17th. thoracic ver- 

tebrae. What was the cause of this lesion? It 

may have been a pachymeningitis, involving not only 

the anterior part of the cord, but also the posterior 

or it may have been a transverse myelitis of the 

cord, secondary to an old standing pachymeningitis. 

In either case the paralysis should have 

been/ 
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been slow in developing, and therefore, it was felt, 

that, in this case, there was some additional fac- 

tor causing the rapid progress of the paralysis. 

The patient was not a good operative risk, and the 

paralysis could not be cured by the operation, but 

the rapid progress might be delayed, and some de- 

gree of return of sensation and power take place, 

should there be some pressure factor increasing the 

severity of the paralysis. Therefore, it was de- 

cided to undertake a laminectomy, thereby relieving 

pressure by increasing the capacity of the canal. 

The loss of bone was made good by implanting two 

autogenous twin grafts. 

Two technical difficulties arose during 

the operation, To get a sufficient exposure of the 

laminae of the 5the to l©th. thoracic vertebrae, it 

was necessary to dissect back the paravertebral 

muscles. This caused free bleeding which was very 

difficult to control. The kyphosis was so marked, 

that even when curved grafts were used, and the 

flexibility of them increased by trs.nsverse cuts, 

fascial sutures had to be used to attain an accurate 

fit into the beds prepared. 

The condition found on exposing the cord 

to/ 



tro, t`gl level of the 5th. to 10th. thoracic vertebrae, 

vnee an old standing pachyrieningiti3 and some lesion 

the cord, which prevented the normal pulsation 

occurring at the level of the ninth and tenth verte- 

brae. The dura mater was attached by adhesion to 

the posterior surface of the bodies of the vertebrae. 

The results after operation -rere disap- 

aoiutinge The paralysis increased to involve the 

control of the sphincters and, with the loss of sen- 

sation, this resulted in unappreciated incontinence. 

There was some reduction of spasticity of transient 

duration. This was due, however, to the generalised 

reduction of the tone of the nervous system follow- 

ing operation and not to any release of pressure. 

During the next six months the position 

remained stationary. While there was no improve- 

ment, no increase in the paralysis had occurred. 

It is of interest to note, the two dif- 

ferent types of paralysis present, and the prognos- 

is of each. 

When the disease first became manifest, it 

was shown by curvature of the spine and early deve- 

lopment of paralysis. The prognosis then of the 

paralysis was good. Complete recovery occurred. 

Fifteen,/ 
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Fifteen years later, a different type of paralysis 

occurred. It came on later in the disease, was 

mixed in type, and, therefore, it is permanent 

in character being due to organic involvement of 

the structures of the cord. 

This case represents the end results of a 

neglected tuberculous lesion in the thoracic re- 

gi*n. The marked deformity which is typical of 

disease, at this site, and the mixed paralysis, 

progressive and incurable, developing late in the 

course of the disease, affecting the sensory as well 

as the motor paths. 

The operation was not done in the hope of 

curing the disease, but in an attempt to procure 

some return of function, by relieving any pressure 

factor which might have been present. 



F]riG XXI I s 

The marked deformity of mid -dorsal disease. Note 
the protuberance of the lowér part of the ster- 
num and the marked loss in stature consequent 
upon the development of so large a kgphosis. 



FIG. XXIII. 

M( s B 

Lateral X -ray of Fig. 22 showing exten- 
sive disease 4th to 11th Thoracic. Marked inflexion 
is always seen in wide spread disease of the dorsal 
region. 



Miss Luz. T. 

0Oi PLXINT. 

Dl1 R,'.TI OU. 

154, 

Age 22. 

Pain in the back. 

ten months. 

HISTORY. 

In, December 1930 I(i.e.) eleven months 

ago;] a pain was felt in the small of the back. The 

pain did not increase in severity, but it radiated 

down both legs to the level of the knee joint. The 

pain was not deep seated, but appeared to be in the 

skin. It was made mach worse on jumping, or any 

sudden jar to the back. In January 1931, about a 

month fter the onset of the pain, the patient's 

mother noticed that over the site of the Dain in the 

back, a projection, of what appeared to be bone, had 

appeared. The patient was then sent up for exami- 

nation. FollowinE the examination, the patient 

was advised to go into a sanatorium, but she found 

this impossible. She was then put on a ;Whitman 

frame on which she has lain for 10 months. 

PHYSICAL/ 
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PHYSICAL ';X A::ZPTATI OT?. 

Patient is a rather pale young woman, 

fairly well nourished. 

LOCAL EXAMINATION. 

inhere is a sharply marked kyphosis in the 

lower dorsal region. The shin over the kyphosis 

is reh;.ened and tender, and shows the evidence of 

an old ulcer. (This occurred one month after lying 

on the frame, but cleared up when the kyphosis was 

protected by dressing pads, and more attention was 

paid to the hygiene of the skin) . There is ten- 

derness on pressure over the last three Dorsal and 

first Lumbar vertebrae. There was marked paraver- 

tebral thickening. As it was undesirable esirable to move 

the spinal column, after ten months on a Whitman 

frame, the active and passive movements were not 

tested. 

117R. VOUS SYSM.'. 

Finkle jerks present and normal on both 
sides. 

Knee jerks present and normal on both 
sides. 

No Babinsky sign present. IIo sensory 

dis turbaì .c es / 
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disturbances. No areas of hypera.esthesia. No 

evidence of spinal cord pressure. 

mIRCUL.TCRY _lED =Ea SYSTEmrS. 

Yo thins abnormal detected. 

X-RAY EXAMII: ATI CIT. (1) 21st. January 1931. 

Wedge shape deformity of 12th. thoracic 

and 1st. lumbar vertebra. fictive tuberculous 

focus. 

(2) 6th. June 1931. 

The lesion has increased in the last six 

months. It is still ^.ctive anal inflexion has in- 

creased. 

DIAGNOSIS. 

Tubercular disease of the 12th. thoracic 

and 1st. lumbar vertebrae. 

OÁ'ER_TICI.. PROFESSOR FRLSER. 21st. October 1931. 

Chloroform and Ether anaesthesia. 

A curved incision was made, starting over 

the 10th. thoracic spine passing out to the left of 

the / 
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the spinal column, anal enain,r=. over the spine of the 

3rd. lumbar vertebra. The skin edges were dissec- 

ted back, thé dorso- lumbar fascia divided in the 

line of the incision, and the spines of the 10th, 

llth, 12th, thoracic, 1st, 2nd, and 3rd, lumbar ver- 

tebrae exposed. By means of an _A.lbee's osteotone, 

the spines of these vertebrae were split in the mid 

line, and_ a bed for the tibial graft prepared. The 

right tibia was exposed on its .antero- medial aspect, 

and a curved graft of the exact length of the bed 

was removed. The graft was curved by including the 

crest of the tibia. This was inserted into the 

and retained by a series of sutures. The 

dor so- lumbar fascia was stit hed. over the graft, ard. 

the skin incision closed by silkworm gut sutures. 

The incision in the leg was closed by a continuous 

cat -gut suture. Patient was then placed in the 

posterior plaster shell which had been previously 

prepared for her. 

" Albee's fixation operation for tubercu- 

lous caries ". 

PROGRESS. 

The wound incision healed satisfactorily, 

but the reddened area of skin over the apex required 

careful/ 
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careful treatment to prevent it breaking down. The 

patient was very comfortable in her plaster shell. 

She was discharged thirty -one days after the opera- 

tion, with the wound soundly healed, end the skin 

over the kyphosis in a satisfactory condition. 

RF-UnITT'1,D. 1st. April 1932. (Five and a half 
months after the operation). 

Ten days previous to admission the skin 

broke down over the kyphosis and refused to heal. 

Examination reveals . an ulcer the size of 

a shilling situated over the 10th. thoracic verte- 

brae, just above the actual kyphosis. The base 

consists of a dirty slough, through which there is 

projecting a sharp spicule of bone. The edges of 

the ulcer are ragged and slope towards the base. 

The skin tissue is inflamed, but not indurated. 

The actual site of the graft feels firm and solid, 

and the condition otherwise is satisfactory. From 

its position it does not appear to be a "pressure 

sore" 

DIAGNOSIS. 

Ulcer due to separation of a sequestrum 

5thf 
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5th. April, 1932. 

The ulcer was opened up and a sequestrum 

of bone the size of a Brazil nut, was found in the 

floor of the ulcer. It was removed easily, as it 

was lying loose. The wound was partially closed 

and a rubber-dam drain inserted. 

"Sequestrectomy with drainage ". 

Following the operation the ulcer area 

was slow in. healing, but it was cuite clean and in 

fourteen days had completely granulated over. 

Eusol and later acriflavine dressings were used. 

The X -ray examination revealed at this stage the 

commencing absorption of the graft and the recalci- 

fication of the focus. The lesion was no longer 

active and there was a good osteogenic reaction to 

the graft. 

On the 30th. April a plaster jacket from 

the neck down to the hips was applied. The area of 

the kyphosis was carefully padded before applying 

the plaster. The patient was allowed up for fif- 

teen minutes on the 1st. May. This period was 

gradually extended and she was discharged on the 

15th., with instructions to increase the periods 

each day. 

14th/ 



160 

14th. October 1932. (Twelve months after the opera- 
Lion..) 

Throughout the five months in the plaster 

jacket, the patient complained of neither pain, nor 

a feeling of tiredness. 

Clinically her condition was excellent. 

On palpation :a. firm solid plaque of bone could be 

felt, over the area of the graft. There was no 

tenderness, no pain on light percussion or on rota- 

tion of the vertebrae. 

The X-ray showed that the focus was en- 

tirely inactive and that recalcification of the 

telescoped 12th. thoracic and 1st. lumbar vertebrae 

was complete. The graft showed increasing absorp- 

tion and could only be clearly seen on a lateral 

-view. 

Consequent on these findings, she was fit 

tea with a poroplastic jacket. She was instructed 

that at first she would have to remain in bed for 

the major portion of the day, only getting up for a 

short period. This could be gradually increased, if 

no symptoms occurred,and as she regained confidence 

in the strength of her back. If all went well she 

was to report in six months' time. 

May/ 



May 6th. 19aá. (eighteen months after the opera- 
tion). 

The patient reported having worn the 

jacket for seven months. During this period, there 

'had been no return of symptoms. She was now on 

her feet practically all the day, doing light house - 

work. Physical examination showed a completely 

solid plaque of bone from the llth. thoracic to the 

3rd. lumbar vertebra, no pain or tenderness on pal - 

pation or rotation. The patient could almost touch 

the ground with her hands. There was a fair degree 

of lateral flexion but very little hyperextension. 

The X -ray films showed that the recalci- 

fica á on at the site of the lesion was complete. 

The graft showed complete absorption,with a regenera- 

tion of bone over the vertebrae into which it had 

been inserted. 

The patient was not allowed to discard 

the jacket as yet, but was allowed to undertake 

heavier work and to retarn in three months time, in 

order to see how she reacted to this additional 

"test of cure ". 

DISCUSSION/ 



 

DISCUSSION. 

The period of treatment in this case has 

lasted for 2 years and 4 months. Disease in the 

dorso- lumbar region has to be treated over a very 

prolonged period, for, if deformity occurs, it is 

apt to become very marked. The dorso- lumbar region 

is the area where a very free range of movement 

takes place and, therefore, if movements are allowed 

to occur too early or too free movements too soon, 

the focus may become once more active, and increas- 

ing deformity will develop. 

The time allotted for each stage in the 

treatment has been as follows: - 

A. PRE-OPERATIVE 4 

Whitman frame. 

B. POST OPERATIVE. 

(a) Plaster shell. 

(b) Plaster jacket. 

(c) Poroplastic jacket. 

giving a total of 28 months. 

10 months. 

7 months. 

4 months. 

7 months. 

This patient could not go into a sanator- 

ium for treatment and, therefore, she was placed on 

a Whitman frame. As X -ray examinations showed, 

this/ 
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this did not control the disease, for further absorp- 

tion of bone and increased inflexion was present af- 

ter six months conservative treatment. The reason 

for this is difficult to understand, unless complete 

immobility was not enforced during this period. 

If such were the case, the movements, even although 

she was never actually of the frame. would keep up 

the muscular spasm. Unless the muscular spasm is 

completely relieved the deformity will increase. 

The general treatment at home is not so satisfactory 

s in a sanatorium. The patient's resistance to 

the disease is not raised to ñho same level and in 

this way t? e patient cannot receive full benefit 

of the period of immobilisation. 

Following the operation and the more 

complete immobilisation in a posterior shell, re 

oa eification of the collapsed vertebrae commenced. 

The period of convalescence was broken by the proxi- 

mal end of the graft, failing to unite with the 10th. 

thoracic spine and forming a sequestrum. This 

caused an ulcer to appear and it required removal, 

but it did not in any way interfere in the progress 

of cor,avaïescence. Within seven months of the opera- 

tion, she was fitted with a light plaster jacket. 

This/ 



This was the first test of cure, to see if the 

spinal column could support a part of the superin- 

cumbent weight without recurrence of symptoms. All 

movements, however, are prohibited by this appliance. 

By the end of four months the patient was able to 

enter into the last stage, the poroplastic jacket, 

where both weight -bearing and movements are allowed 

to a slight degree. The condition of the patient 

being satisfactory she is allowed to undertake at 

first light work and later heavier. Thus the 

functional ability of the spine is fully tested out, 

while still under control. 

Carried out in this way the post- opera- 

tive convalescence is necessarily slow, but all 

possibility of a relapse with further collapse of 

an only partially healed focus is obviated and the 

final result repays the time allotted to the suc- 

cessive stages of the treatment. 



FIG. XXIV, 

A sharply localised kyphosis due to collapse of t1e 
12th Thoracic and 1st Lumbar vertebrae. (cf 
FIG. XXV.) 



FIG. XXV. Eighteen months after an Albée's 
operation. 

Shoes the marked decrease in deformity which may take 
place following operative treatment. 

FIG. XXVI. The amount of movement attainable 
after fixation of the 10th Thoracic to the 3rd Lumbar. 
The patient could touch her ankles. The amount of 
movement will increase as the patient discards the 
supporting jacket. 



FIG. XXVII. 

Lateral X -ray (21st Jan. 1931) shows the condition 
before treatment was instituted. The 12th Thora - 
cic and 1st. Lumbar vertebrae have collapsed. 
(cf FIGS. XXVI I I & XXIX ) 



FIG. XXVIII. 

Lateral X -ray (16th June 1931) Notwithstanding 46 

months immobilisation on a Whitman Frame the condi- 
tion has not been controlled and the collapse has 
progressed with complete loss of the anterior sur- 
faces of the 12th Thoracic and 1st Lumbar vertebrae. 



FIG. XXIX. 

Eighteen months after operation. There has been no 
increase of inflexion since the operation. The 
collapsed vertebrae show evidence of recalcification 
occurring and the outlinedbone is smooth (cf FIG. 
XXVIII) 



FIG. LEDI 

Antero- rosteri_or. shows condition of the graft six 
months after the operation. Commencing absorption 
especially marked over the site of the disease. 
(cf Fig XXXI ) 



r 1cx. AAA. 

Antero-posterior. Shows condition of the graft six 
months after the operation. Commencing absorption! 
especially marked over the site of the disease. 
(cf Fig XXXI ) 



FIG. XXXI 

Antera- posterior. shows practically complete ab- 
sorption of the graft eighteen months after the 
operation. 



Miss M.P. 

COMPLAINT. 

?JURATIOiL 

Age 18 years. 

Weakness in back. 

18 months. 

HISTORY. 

About eighteen months ago patient began to 

limp and throw her weight on the left side. She 

noticed at this time that there was some deformity of 

the spine, the deformity resulting it her "walking 

or one side ". She found she was g.nable to t ouch 

toes. She was forced to leave her work and 

was referred to Ward 7 for examination. Following 

the report of the examinations she was confined to 

bed with instructions to lie as "still as possible" 

for three nonths. She was then allowed uI; and be- 

gan to walk about again, but she complained of pain 

and weakness in the lower part of the back and fol- 

lowing further X-ray examination was confined to bed 

for sic months. She was admitted to hospital for 

further treatment. Soon after going to bed a se- 

cond time she no longer complained of pain. 

There/ 



There is no history of trauma. She feels 

perfectly well, her appetite is good and there has 

been no loss of weight. 

PREVIOUS HEALTH. 

No illnesses of note. Ras suffered from 

no fevers lately. 

FAMILY HISTORY. 

t-11 

No history of tuberculosis in any of her 

relatives. 

PHYSICAL EXAMINATION. 

Patient is a healthy -looking young woman. 

LOCAL EXAMINATION. 

SPIRE. 

In the erect posture there is a scoliosis 

of the lower dorsal region. In the lumbar region 

there is no prominence in the lumbar region but 

there is tenderness over the 5th. lumbar vertebra. 

MOVEMENTS. 

Lateral movement is very limited, flexion 

can/ 



can occur to a slight degree but it causes pain, no 

hyperexterision possible. No rotations There is no 
evidence of abscess formation. 

MMES.. 

erfici .l abdominal reflexes present. 

Plantar reflexes, flexor on both sides. 

Deep Knee jerks present on both 
sides,not exag- 
gerated. 

Ankle jerks present on both 
sides,not exag- 
gerated. 

Knee and ankle absent on both 
c'' onus . sides. 

CIRCULATORY AND OTHER SYSTEMS. 

Nil to note. 

X -RAY EXAMINATION. 

28th. May 1930. "X -ray appearances sug- 

gest a compression fracture of the 5th. lumbar ver- 

tebra with increased density of bone an the right 

side of body of the vertebra. Regret this bone 

does not show up on lateral view ". 

27th. April 1931. "Collapse of body of 

5th. lumbar vertebra and destruction of adjacent sur- 

face of the 4th. lumbar vertebra - old. There is 

considerable/ 
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considerable calcareous deposit anterior to, and to 

the left of the affected vertebrae". 

DIAGNOSIS. 

brae, 

Pottle disease 4th and 5th lumbar verte- 

Calcareous abscess at the level of the 

3rd. 4th. and 5th. I,enmber vertebrae. 

OPERATION. MR. MERCER 29th. June 1931. 

Chloroform and Ether Anaestheti o e 

A longitudinal curved mid -line incision was 

made extending from the 1st. lumbar spine te over the 

proximal part of the sacrum. The posterior layer 

of the lumbar fascia was divided in the line of the 

skin incision and the spinous processes of the 2nd. 

3rd. 4th. and 5th. lumbar vertebrae along with the 

proximal part of the sacrum were exposed. 

The spines of 2nd. 3rd. 4th. and 5th. 

lumbar vertebrae were split in the mid -line and one 

of the lateral portions of each spine was fractured 

at its base to increase the width of the bed. A 

portion of the sacrum was also removed, in order to 

enable the graft being embedded into the proximal 

Part/ 



part of the sacrum. The length of the bed so formed 

was measured and a suitable length of the antere- 

medial surface of the right tibia was removed by 

means of an Albee's saw. the kyphosis was 

not great it was not necessary to increase the flexi- 

bility of the graft by a series transverse incision. 

The graft was embedded into the spines, the spinal 

ligaments stitched over it and the rent in the lum- 

bar fascia repaired by interrupted cat -gut sutures. 

The skin incision was enclosed in the 

usual manner and dressings applied. The patient 

was placed in the posterior shell which had been 

previously made. 

"Albee's fixation operation for tubercu- 

lous di ease of the spine". 

PROGRESS. 

After a few days the patient became quite 

comfortable in her plaster case. The stitches were 

removed on the 1 th. July 1931 and the patient dis- 

charged in the plaster case. 

12th. Yarch 19 32. ( P months after operation). 

The patior .t reported having been eight 

and a half months in h r plaster shell. An X-ray 

examination/ 



e;:amination was performed and showed the graft in 

position with good consolidation between it and the 

spinous processes. The X-ray appearance of the 

She lumbar vertebra did not show any change for 

it had completely col3apsed, but the 4th. lumbar 

vertebra showed some recalcification. Complete 

caleileation of the abscess lying in relation to 

the 3rd. 4th. and 5tho lumbar vertebrae had occur - 

rod. Clinically the patient was making good pro- 

gress. There was no pain,no tenderness on palpa- 

tion over the site of the lesion, the wound was 

soundly healed, and the para-vertebral thickening 

had almost disappeared. It was decided to fit her 

with a plaster jacket. This was done and the pa- 

tient was discharged on 'Ur. 15th. W.Lrch 1932 with 

instructions to report back in six months time, 

provided no return of pain occurred, when she began 

to get up. If that occurred, she was asked to re- 

port back immediately. "She seems very well and now 

she has been fitted with a plaster jacket, there is 

no objection to her getting up for a little every 

day and gradually increasing the period. The out- 

look is very good". (an extract from the letter 

to the patient's doctor). 

18t 
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18th. October 1932, (15 months after operation). 

"The patient reported today. Seven months 

in plaster jacket". There was no history of any 

recurrence of symptoms. The patient since her dis- 

charge in March had gradually ° increased the periods 

of walking, until, at the time of examination, she 

was able to be up all day, without feeling tired. 

The jacket was removed and the patient examined. 

Apart from a slight flattening in the lumbar region 

there was no defobitye A. solid plaque of bone 

could be palpated over the region of the spinous 

processes of the lumbar vertebrae. There was no 

pain or tenderness on palpation. There were no 

signs of abscess formrtione The X -ray examination 

showed that the graft was not so distinct as in the 

previous X -ray. Absorption of the graft had oc- 

curred to such an extent that the ostecporosis was 

apparent in the films. The abscess showed no 

change. 

The patient was fitted with a poroplastic 

jacket with the following instructions:- During 

the first months she was advised to rest as much as 

possible. She could walk about for a little each 

day, but any strenuous exercise or prolonged walking 

was to be avoided. If no symptoms occurred during 

the/ 
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the period, she could take increasing liberty, until 

she had returned to a full active life. The jacket 

was at first to he wo°n a night, but in two months 

it was to be discarded when in bed. 

She was asked to report back in six months. 

6th. May 1933. (22 months after the. operation) . 

The condition of the patient was excellent, 

The back feels strong. There was no pain or ten - 

derness on palpation. Rotatory movements produced 

no pain. The patient was X-rayed and the films 

chow a very similar picture to that of the films 

taken in October, except that absorption of the 

graft was complete over the 4th. and 5th. lumbar, 

being replaced by an increase in the bony structure 

of that area. It was still faintly visible over 

the 2nd. and 3rd. lumbar vertebrae. 

The clinical condition of the patient was 

entirely satisfactory. Apart from a slight flat- 

tening in the lumbar region there was no deformity. 

The movements were very free. Flexion could occur 

to such a degree as to allow the patient not only to 

touch her toes, but actually to place the whole sur- 

face of the palm of her hand on the ground. Hyper - 

extension was also good, but the normal lordosis of 

lower/ 
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lower lumbar region was, of course, absent. For 

the past four months the patient has been carrying 

out household duties without any difficulty. The 

condition being so satisfactory, the last stage of 

the treatment was entered into, the gradual dis- 

carding of the jacket. The patient vas instructed 

to commence walking, about without the jacket. At 

first, for only a short period, half an hour to 

an hour and then to increase the period provided 

she felt nei }her pain nor tiredness. She was ad- 

vised to do this very cautiously, as any haste now, 

would set her back many months in the treatment. 

With these instructions she was told to report 

back within three months. 

DISCUSSION. 

The interesting features in this case lie 

first, in the difficulty in diagnosing a tuberculous 

lesion in the spine and second in the treatment 

adopted. 

The main complaints of the patient were 

weakness of the back and the deformity. This is 

ter was not a kyphosis, but a scoliosis which re- 

sulted in her "walking to one side ". She found 

she was unable to touch her toes and that she was 

limping, and throwing her weight on the left side. 

There/ 



There was no kyphosis and, at the time of her first 

examination, no pain or tenderness in the lumbar re- 

gion. There was some degree of limitation of move- 

ment, but this could have arisen from the scoliosis. 

An X -ray examination also failed to clear up the 

diagnosis as the lower lumbar vertebrae did not show 

up in the lateral film. From the antero- posterior 

view, however, it was shown that there was a "frac- 

ture dislocation" of the 5th. lumbar vertebra. 

There; was no history of trauma of such a nature to 

produce this lesion. As the patient lived in 

Berwick it was inconvenient to ask her to report 

again for further X -ray examination immediately, so 

the "period of rest" test was carried out. She 

was placed in a "recumbent" bed for three months, 

but, when she was allowed up, her symptoms were as 

bad as ever. She was re -X -rayed and the provision- 

al diagnosis of a tuberculous lesion was confirmed. 

The disease was localised to the 4th. and 5th. lum- 

bar vertebrae with complete collapse of the body of 

the 5th. with some infection of the adjacent portion 

of the 4th. 

The lesion occurred in a young adult of 

18 years of age. There were no systemic signs of a 

general/ 
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general infection, no rise in teas =perature, no loss 

of weight, no ino ̂ ease in the pulse rate. There- 

fore, this was a suitable case for surgical inter- 

ference. 

An additional point brought out on X -ray 

examination was the presence of a deep seated lumbar 

ab3oess in reiati.ee to the affected vertebrae. 

This abscess had ot. spread and even although the 

patient up to that date had no treatment, it lead be- 

come calcified. 

The stages of treatment are well demon- 

strated in this case. 

P e- eperative treatment of recumbency for 

nine n...on h.s, Following the operation a period of 

eight a. rd a half months complete fixation in a 

plaster shell. At the end of this time a plaster 

jacket was fitted. This does not allow any move - 

ment to occur, but some of the superincumbent 

weight now falls on the spinal column. In the à.wn- 

bar region this weight-0 does not fall on the anterior 

surfaces of the bodies of the vertebrae, but on the 

laminae and the graft, the presence of which has 

caused a proliferation of bone to take place between 

and around the spinous processes. 

Sever: months later a poroplastic jacket 

is/ 



is fitted. At first she wears this all the time, 

day and night, then she dispenses with it during 

the night, at the same time gradually increasing 

the time she is on her feet, and the type of exer- 

cise taken. This jacket, while allowing an in- 

creasing amount of the weight of the trunk to be 

borne by the spine, prevents all but the slightest 

of movements. She is now in the cor4vees cent stage. 

After seven months of wearing the jacket throughout 

the whole day, she is now allowed to remove the 

jacket for a short period every day. The duration 

of this period must not be shortened too quickly for 

the complete range of movements must only be returned 

to gradually. The duration of this period should 

be about six to eight months. 

The progress from stage to stage in the 

treatment is controlled by:- 

(1) The complete absence of a feeling of 
tiredness or weakness in the back. No 
recurrence of symptoms such as pain. 

(2) Satisfactory clinical examination. 

(3) Satisfactory X -ray evidence of the pro- 
gress of healing. 

Thus the total time of treatment is just 

under three years. Whereas without operation it 

would/ 



would have been at least four. 

The time, however, is not the deciding 

factor although it may be a very important one from 

the view -point of the patient. It is the end re- 

sult by which the success of operative measures 

should be judged. 

In this case it is too early to say that 

the patient will never have any more symptoms arising 

f °ou_ lesion it her vertebrae, but the feeling of se- 

curity which the patient has, the thick palpable 

plaque of bone which has formed over the site of the 

graft, the complete absence of pain or any other 

symptom during the treatment, and the free movements 

obtained, indicate that not only will there be no 

recrudescence of the tuberculous infection, but that 

there will be no residual limitation of function of 

the vertebral column. 



FIG. XXXII. Twenty two months after the operation. 
Note that the area of disease is indicated by a 
slight flattening in the lower lumbar region. 
There is no actual deformity. 

FIG. XXXIII. 

Complete functional abiltiy of the spine. 



FIG. XXXIV. 

Lateral. twenty two months after the operation. 
Note the recalcification of the body of the 4th 
Lumbar vertebrae, the large calcifies lumbar 
abscess, and the large plaque of bone formed ih the 
region of the graft extending from the 3rd Lumbar 
vertebra on to the surface of the sacrum. 



FIG. XXXV. 

Aptero- cstericr. The graft casts only a very in- 
definite shadow twenty two months after insertion. 



J.D. Age 25 years. 

COMPLAINT Pain in small of back whil walking 

DURLTION 4z years. 

HISTORY 

At the age of sixteen the patient began 

to complain of pains which started in the beck and 

passed round to the front of the abdomen. These 

pains lasted for about two months and then completely 

disappeared. ]!our years later, at the age of twenty 

he noticed a curvature in his spine. This was not 

associated with any pain, or feeling of weakness. 

Some months later he began to feel pains in his 

back. While resting in bed he was free from all 

symptoms, but the longer he was on his feet the 

greater the pain. He noticed that on sudden move- 

ment, jarring, or if anything touched him unawares 

the pain became worse. The pain was a dull ache 

usually, but was, occasionally, sharp and shooting 

in character. It began just below the curvature 

and then spread up both sides of the column. On 

bending forwards he felt as though his back had not 

sufficient strength to hold him. The pains have 

lately/ 
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lately become so bad that he consulted his doctor 

who referred him to Ward 7 Royal Infirmary, Edinburgh. 

He was recommended complete rest on a Bradford frame. 

He went on this on 23rd April 1930. After he 

became accustomed to the position, his pains disap- 

peared entirely and he felt quite well. He was 

admitted to -day, 2nd January 1931, after having 

been immobilised for eight and a half months. 

PREVIOUS HEALTH LTH 

Measles seven years ago. No history of 

trauma or injury to the spine. 

PHYSICAL E, AEIN11TIOì1 

Patient is a well- built, healthy looking 

man. 

LOCAL EXAMINATION: 

SPINE 

Inspection There is a marked scoliosis and kyphosis 

in the lower thoracic and upper lumbar regions. 

There/ 
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There is a small rib hump on the right side involvirg 

the lower five ribs. 

Palpationr The kyphosis starts about the 

8th dorsal spine and extends as far as the 12th 

lumbar, the most marked point being opposite the 11th 

or 12th thoracic vertebra. There is marked oars- 

vertebral thickening. There was pain on pressure 

of the transverse processes of the 12th thoracic 

and I st;. lumbar vertebra. Gait and attitude 

could not be ascertained as patient was not allowed 

up ,off the Bradford frame ,previous to operation. 

Active movements.. There is no flextion at the 

dorso- lumbar junction. No rotation occurs the 

patient turning his body as a whole. Lateral 

flexion absent. 

Passive movements, No movements can be elicited. 

The normal curve of the spinal column is obliterated. 

EYArINATIQN OF THORAX 

Heart normal in size and position. 

Sounds regular and closed in all areas. Second 

sound accentuated in the aortic area. 

Percussion of Lungs A good resonant note in all 

areas. Breath sounds vesicular. No accompaniments. 

No enlargement of cervical glands, inguinal 

glands/ 
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glands or abdominal glands palpable. No clinical 

signs of psoas or iliac abscess. 

Reflexes 

Knee Jerks greatly exaggerated and 

sometimes there is a very slight clonus, although 

patellar clonus cannot be elicited. 

Ankle Jerks exaggerated no clones. 

Plantar Reflexes Flexor on both sides. 

Arm Reflexes present and normal. 

X-RAY WrIITdATIOr? 

Tuberculous disease of the 1st, 2nd, and 

3rd lumbar vertebrae. The body of the 1st lumbar 

vertebra has completely collapsed. Partial collaxse 

of the 2nd lumbar. Only the anterior surface of 

the body of the 3rd affected. 

OPERATION MR. MERCER 6th Jan, 1931 

Intra- Tracheal Ether. 

The patient was placed in the prone posi- 

tion. A curved incision was made in the lower 

thoracic and upper lumbar region, the curve being 

convex to the left. The posterior layer of the 

dorsal- lumbar/ 
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dorsal - lumbar fascia was divided on the left side 

of the area in a longitudinal direction and reflected 

to the right. With Albee's osteotome a small portion 

of the spinous processes of 10th, 11th, 12th thora- 

cic and 1st, 2nd, end 3rd lumbar vertebrae was 

separated on each side. The bleeding w 's controlled 

by a pack rung out in hot saline. 

From the anterior surface of the left tibia 

by means of an electric saw, twin grafts, the exact 

length of the bed prepared in the spines, were 

removed. In order to fit accurately into the de- 

formity the grafts were cut, through two- thirds of 

their depth, by a series of transverse incision on 

the medullary aspect. The grafts were accurately 

fitted into the beds and secured by a series of 

ligatures. The dorsal -lumbar fascia was then 

stitched over the grafts and the skin closed by 

silk worm gut. The wound in the leg was similarly 

closed and the patient placed into the posterior 

plaster shell which had previously been made. 

"Girdlestone's modification of an Albee's 
fixation operation''. 

PROGRESS/ 



PROGRESS 

Following the operation the patient made 

an uninterrupted recovery. The stitches were re- 

moved on the 13th day and on the 14th the patient 

was discharged with instructions to report back at 

the end of six months. 

20th June 1931 (six months after operation) 

Since his discharge the patient has been 

lying in his posterior shell in Berwick Infirmary 

receiving the general treatment for tuberculosis. 

During this period the patient has been very well. 

There has been no pain or discomfort in the back 

and no pressure symptoms from the shell. The 

wound was soundly healed. There was already an 

area of new bone formation clinically. Pressure 

revealed neither pain nor tenderness and the para- 

vertebral thickening had disappeared. There was 

no ankle or knee clonus and the deep reflexes were 

almost normal. They were still slightly exaggerat- 

ed. 

The X-ray films showed that the grafts 

were beginning to disappear, especially, as usual, 

over the site of the disease. The anterior surface 

of the 3rd lumbar vertebra had almost completely 

recalcified¡ 



recalcified while the outline of the 2nd showed very 

marked improvement. 

The patient was instructed to discard the 

plaster shell, but to remain in bed with the mini - 

mum of movements for 4 months. He wG's not to sit 

up nor to twist in any way. 

28th October 1931 (ten months after operation) 

The patient reported back. The clinical 

condition was satisfactory. Throughout the period 

of modified recumbency there had been no return of 

symptoms. The patient was fitted with a poroplas- 

tic jacket and allowed to get up. At first, only 

for a short period per day, but to gradually increase 

this as he felt his strength returning. He was not 

to fatigue himself by trying to be up on his feet 

all day too soon. He was asked to report immediate- 

ly should any symptoms arise. If no symptoms arose 

he was to report back in six months. 

6th March 1932 (fourteen months after operation) 

Since his discharge in October 1931 his 

progress has been very good. There has been no 

recurrence of pain, no feeling of weakness or le- 

thargy. For the past two months patient has been 

undertaking light work as assistant to a bowling- 

green/ 



bowling -green keeper. He is now anxious to know, 

if he can take over full charge of the green as the 

post has been offered to him. 

Clinically his condition is entirely satis- 

factory, no pain or tenderness on palpation or on 

rotating the vertebrae. There is now a solid 

plaque of bone over the site of the grafts. There 

is no paravertebral thickening and no signs of ab- 

scess formation. There is no knee clonus and the 

deep reflexes of both legs are normal. x -ray exa- 

mination showed that the recalcification of the 

bodies of the 2nd and 3rd lumbar vertebrae was con- 

tinuing. Absorption of the grafts had progressed 

to a further degree. 

On these grounds it was decided to allow 

the patient to take over the post, but, if he found 

that it was too tiring, or, if any symptoms recurred, 

he was to stop work immediately. 

May 6th 1933 (twenty nine months after operation) 

"Patient reported to-day". .or the last 

fourteen months patient has been at work as a green 

keeper. He is on duty for 10 hours a day. His 

work entails a great amount of heavy manual labour, 

as he has to,cut the green, and roll it, in addition 

to doing some gardening. The digging with a spade 

causes/ 
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ca. uses him no difficulty. He can carry through his 

work easily. He never feels more than 'healthily 

tired" and states he has "never felt better in my 

life ". He is still wearing his poroplastic jacket 

which does not seem tc interfere in any way with 

his work. 

The general condition of the patient is 

excellent, illustrating the benefits of an open air 

occupation for those cases. Local examination 

reveals an exceedingly strong back. The site of 

the old lesion is as solid as a rock. There is 

no pain on movements, palpation, or deep pressure. 

The movements of the spine are reduced. Flexion 

can occur sufficiently to allow the patient to 

touch the upper part of his tibiae. Hyperextension 

is absent while there is only a slight degree of 

rotation and lateral flexion. 

The patient was instructed to discard 

the jacket while he was off duty, but to retain it 

while doing heavy work. The position is to be 

reviewed in three to six months. 

DISOUSS IOTd 

(1) PAIN/ 



(1) PAIN 

Four years previous to the onset of the 

kyphosis, referred pain became evident. This dates 

the probable commencement of the infection, and in-- 

dicates the im3ortance of referred pain as a 

diagnostic symptom. Within two months these pains 

had disappeared and no attention was paid to their 

significance. Their occurrence was probably due 

to increased pressure on the nerve roots following 

partial collapse of the 1st lumbar vertebra. The 

disease, despite the absence of symptoms, steadily 

progressed, until, at the age of twenty, a definite 

rounded kyphosis had appeared in the dorso- lumbar 

region. Following upon the development of this 

deformity, local pain became manifestated due to 

the continual jarring of the surfaces of the dis- 

eased vertebrae. It was this symptom and not the 

kyphosis which eventually forced the patient to 

seek medical advice. If the patient had sought 

advice on the first appearance of the pain, before 

the kyphosis had developed, the formation of a 

kyphosis could have been prevented, but his con- 

dition on examination was such that, all that 

could 



could be aimed for, was a vertebral column which 

would give rise to no symptoms, an arrestment of 

the disease and increasing deformity, and a back 

which would allow the patient to return to work. 

Pressure on the cord either from oedema or less 

likely from the acute angulation was also shown by 

the presence of knee clonus and exaggerated deep 

reflexes. 

(2) MODE 02 INFECTIOI 

The site of the lesion in the 3rd lumbar 

vertebra where the disease is entirely localised 

to the anterior surface suggests that the infection 

was not borne by the central artery of the body, 

but rather,by either the periosteal blood vessels 

or from the lymphatics lying on that surface of the 

bone. The disease was too far advanced to indicate 

the route of infection in the 1st and 2nd lumbar 

vertebrae. 

(3) THE THE T AND : OULTS 

The treatment in this case has been spread 

over three years and two months, divided between 

the 
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the various stages as follows:- 

STAGE A.'P"LINCE TIME 

Pre -operative 

Bost- operative 

(a) Complete Recumbency 

(b) Partial rr 

Ambulatory 

Whitman Frame 
82 months 

Plaster shell 6 months 

'Recumbent bed' 4 months 

Poroplastic 19 months 
Jacket 

37* months 

The period of treatment has, therefore, not 

been very much shorter than the entirely conservative 

treatment would have been, but the end result is 

very much better than could have been expected by 

conservative methods. For the past fourteen 

months the patient has been able to carry out a full 

day's work. This work consists of cutting grass, 

rolling a bowling green and digging soil. ITo 

severer test could be applied to a spinal column, 

which was the site of an old tuberculous lesion than 

such work. That it has been able to be otrried 

out with only a poroplastic jacket as a support, is 

the/ 
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the strongest possible evidence that not only is the 

tuberculous lesion entirely healed, but that complete 

consolidation has occurred at the site of the dis- 

ease. 

The X -ray films. show very clearly the pro- 

cess of healing. On March 1930 complete collapse of 

the 1st lumbar vertebra was present. The superior 

surface and part of the anterior surface of the 2nd 

and the whole of the anterior surface of the 3rd had 

disappeared. The adjacent surfaces of the 12th 

Thoracic and 1st lumbar were in continuity, but the 

inferior surface of the 1st lumbar and the superior 

surface of the 2nd lumbar were separated. (FIG.XXXIX). 

July 1931 (i.e. 16 months later: after 8-z months on 

a Whitman frame pre -operatively and seven months 

recumbency post -operatively) 

The 1st lumbar vertebra is still collapsed, 

but the outline is slightly more distinct. There 

is complete fusion of the inferior surface of the 

12th Thoracic with the superior surface of the 

collapsed body. The 2nd lumbar vertebra has become 

more definitely outlined, only a portion of the 

superior part of the anterior surface has not re- 

calcified, while there appears to be the commencement 

of/ 
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of deposition of bone between the 1st and 2nd lumbar 

vertebrae. The anterior surface of the 3rd lumbar 

vertebra has completely recalcified, but the outline 

anterior surface still shows some "fuzziness". 

FIG. XL). 

T`ay 1933 (twenty-nine months after operation) 

The 12th Thoracic 1st and 2nd lumbar form 

one solid mass of bone, the contiguous surfaces and 

the 1st and 2nd lumbar having now been fused. 

Except for a small secjuestr:um at the level of the 

1st lumbar, the anterior surface of this solid por- 

tion is perfectly smooth (i.e.) the anterior surfaces 

of the 1st and 2nd lumbar vertebrae have been recon- 

stituted. The 3rd lumbar vertebra has been complete- 

ly reformed. (FIG. ILI). The "solidification" 

of the 12th Thoracic 1st and 2nd lumbar has not been 

due to an increase of the inflexion for both 

clinically and by X -rays it can be shown that, if 

anything the actual deformity has been decreased, 

while measurements on the films show that the dis- 

tance between the superior surface of the 12th 

Thoracic to the inferior surface of the 2nd lumbar 

has not decreased. Therefore, no increase in 

:fiexi on, 
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inflexion can have taken place. The formation of 

new bone and the recalcification of the diseased 

areas are alone responsible. 

The artiirodesing of the 12th Thoracic 1st 

and 2nd lumbar explains the limitation of movements. 

But this limitation_ is not a serious handicap as 

already the patient can perform his work satisfactoi 

ly in a poroplastic jacket. In addition it must be 

remembered that the patient has never been allowed 

free movement of his spine for three years. 

Following the - development of a fixed portion of a 

spine, increased movement takes place at the intra- 

vertebral discs above and below the fixed portion. 

Therefore, it is to be expected that, as the patient 

gradually discards the restraining support of the 

jacket, increased movements will occur above and 

below the original focus of infection. Limitation 

of movement must always be present, but they will be 

of so small a degree, that no decrease in the 

functional ability of the spine will persist. 

It is hardly an exaggeration to say that 

the result of treatment in this case is a spine 

which is stronger than the normal. 
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FIG.XXXVII, J.P. 
Twenty nine months after operation. 

a-- 

. 

FIG. XXXVIII. J.D. 

Twenty nine months after operation showing amount 
of movement attainatle after fixation by a Girdles- 
tone's operation of the 16th, 11th, 12th Thoracic 
1st 2nd 3rd. Lumbar vertebrae. 



FIG XXXIX. J.D. Before treatment. 
There is almost complete collapse 

of the 1st lumbar. The antero- superi- 
or part of the 2nd lumbar and the ante- 
rior surface of the 3rd lumbar shows 
decalcification. (cf FIGS. XXXVII & 

XXXVIII.) 



FIG XXXIX. J.D. Before treatment. 
There is almost complete collapse 

of the 1st lumbar. The antero ®superi - 
or part of the 2nd lumbar and the ante- 
rior surface of the 3rd lumbar shows 
decalcification. (cf FIGS. X.XXVII & 

XXXVIII.) 



FIG. XL. 
J.D. 

After eight and a half'months pre - operative 
treatuïent, and after 62 months post operative 
recumbency. 

there is little change in the 1st Lumbar 
vertebra. The 2nd and 3rd show a much more 
definite outline with almost complete recalci- 
fication of the 3rd. As yet there is no anky -' 
losis between the opposing surfaces of the 
1st and 2nd lumbar vertebrae. 

(cf. FIG. XXXIX.) 



FIG. XL. 
J.D. 

After eight and a half'months pre - operative 
treatment, and after 62 months post operative 
recumbency. 

there is little change in the 1st L.uirbar 
vertebra. The 2nd and 3rd show a much more 
definite outline with almost complete recalci- 
fication of the 3rd. As yet there is no anky- 
losas between the opposing surfaces of the 
1st and 2nd lumbar vertebrae. 

(cf. FIG. XXXIX. 



7..L' : . XI T . 
J.D. Twenty -nine months after operation. 

The 12th Thoracic 1st and 2nd Lumbar have 
now completely fused. The 3rd Lumbar verte- 
bra is completely recalcified. Ilote the 
plaque of bone posteriorly at the site of 
insertion of the grafts. 



THE DOTTED LtrE INDICRîE$ THE PLAQUE OF ßot E wHIct4 

OWhv(, TO Tilt DENSÎîy OF THE x -RAy Pa rr% (oyLD NOT 

Be. RO p oDocE_)), 

FIG. XLI. 
J.D. Twenty -nine months after operation. 

The 12th Thoracic let and 2nd L-sunbar have 
now completely fused. The 3rd Lumbar verte= 
bra is completely recalcified. Note the 
plaque of bone posteriorly at the site of 
insertion of the grafts. 



FIG. XLII. 
J.D. Antero- posterior view showing the 

commencing absorption of the _-rafts six 
months after the operation. Çcf.FIG.XLIII) 



FIG. 
3.. Antero ®posterior view twenty- 

nine months after operation showing almost 
complete absorption of the grafts. 
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SUMMARY. 

The previous cases cannot be taken as 

typical examples of tuberculous disease of the spine. 

Only those suitable for fixation operation are 

treated in a general hospital. Thus the cases are 

of adolescents and. adults. The special points to 

be noted in them are : - 

I. Pain in the back is a more common complaint 

than kyphosis. 

II. That not one of the five cases complained 

primarily of the kyphosis which was 

present in all cases. 

III. The prolonged treatment (two to three years) 

which is necessary in cases treated by 

operation. 

IV. The control of the treatment by both 

clinical and X -ray examinations. 

All the cases have been treated in Wards I 

and/ 
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and 8 of the Royal Infirmary, Edinburgh, a,nd I have 

to thank Professor Fraser for allowing me to use the 

case records of Cases II a Ad III, and Mr. Mercer for 

Cases I, IV, and V. I have also to thank Mr. Mercer 

for allowing me to re-produce many of the illustrations 
from his book '?Orthopaedic Surgery'T. 
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