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P R E F A C E .

The observations recorded in  th is  th e s is  are the  

re su lt  o f  in v estig a tio n s  carried  out at S t. Luke*s 

H osp ita l, Low estoft. This h o sp ita l, governed by the 

M etropolitan Asylum's Board, i s  for the treatment o f  

adult cases o f su rg ica l tu b ercu lo sis , each p a tie n t  

being over l6  years o f  age.

The p a tie n ts  are drawn from a l l  p a rts o f the 

M etropolitan area, and the m ajority have been under 

some form o f treatment at one or another o f the London 

H osp ita ls , or Tuberculosis D ispensaries, before being  

sent to  L ow estoft.

The H ospital contains 177 beds and o f th ese  about 

Ij-0̂  are occupied by cases o f sp in a l c a r ie s  at any 

p a r ticu la r  tim e.

On admission a l l  p a tie n ts  are examined and th e ir  

medical h is to r ie s  taken as a matter o f rou tin e . In  

taking these h is to r ie s ,  I have been struck by the 

frequency with which the sp in a l cases t e l l  o f months 

and even years during which they have been under 

treatment, before t h e  diagnosis o f P o t t 's  d isease  was 

made. I have th erefore gone in to  the h is to r y  o f onset 

o f sp inal ca r ie s  with more a tten tio n  to  d e ta ils ,  and 

have questioned the p a tie n ts  c lo s e ly  as to th e ir  

e a r l ie s t  symptoms, and the developm ent of subsequent



sign s and symptoms.

My endeavour has been to  find  out what 

ch a r a c te r is t ic  fea tu res, i f  any, are apparent in  the  

e a r lie r  symptoms of sp inal c a r ie s , to  a id  in  the  

d if f e r e n t ia l  d ia g n o sis .

In the fo llow in g  pages I purpose s e tt in g  forth  

the r e su lts  o f th is  in v estig a tio n , and the deductions 

I have drawn therefrom, and from observations made 

w hile the p a tie n ts  have been under treatment at 

Low estoft.
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I N T R O D U O T I  QN.

The l ite r a tu r e  on the subject o f P o tt 's  d isease  in  

adults i s ,  as far as I can a scerta in , very lim ited .

%)inal c a r ie s  i s  u su a lly  d ea lt with from the point o f  

view of i t s  m anifestation  in  ch ildren , the d isease in  

the adult being accorded a passing referen ce.

That th is  should be so i s ,  perhaps, not su rp risin g  

when the greater frequency with which ch ild ren  are a ffe c te d  

i s  considered . P o tt 's  d isease  in  the ad u lt, however, 

i s  by no means a rare d isea se; i t  i s  a ser iou s d isease  

and i t  i s  an expensive d isea se . In a l l  ca ses  prolonged 

treatment i s  necessary, the p a tien t being to ta l ly  

in cap acita ted  from work, and when treatment i s  term inated  

a r e la t iv e  cure only can be assured, and the general 

resista n ce  of the p a tie n t remains below normal. There

can be no doubt that such a s ta te  of a f fa ir s  i s  

u n sa tisfa c to ry  and i t  i s  equally  sure there i s  room for  

improvement.

The f i r s t  and most important step  to  that end l i e s  

in  measures for prevention of the d isea se , but these do 

not enter in to  the scope of th is  work.

The second fa cto r  in  obtain ing an improvement with  

regard to th is  d isea se  i s  i t s  ea r ly  d ia g n o sis .
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Spinal c a r ie s , p a r ticu la r ly  in  ad u lts, i s  not easy  

to diagnose in  i t s  early  sta g es, for various reasons; 

but i t  would appear to  be agreed upon by those who have 

had long experience in  the care o f cases o f P o tt 's  

d isea se  that at the present day a correct d iagnosis i s  

made much e a r lie r  in  ch ild ren  than was the case formerly. 

That th is  improvement e x is t s  in  connection with the 

d isea se  in  adults, i s  not s ta te d .

The usual period  between the onset o f symptoms, and 

the making of a correct d iagnosis i s  one to  two years, 

and in  most cases th is  period has been occupied by 

treatment for various ailm ents wide o f the rea l tro u b le . 

Although the treatment of sp in a l ca r ie s  dw ells with the 

surgeon rather than the physician , yet the d iagnosis i s  

most o ften  confused with non-surgica l con d ition s such as 

lumbago and n e u r it is .  Consequently the symptomatology 

and d iagnosis o f P o tt 's  d isease  come to  have p a rticu la r  

s ig n if ic a n c e  from the medical po in t o f view .

I t  i s  e s s e n t ia l  for ear ly  d iagnosis in  ad u lts, to  

r e a lis e  that the m anifestation  of tuberculous sp inal 

ca r ie s  i s  not the same for ch ild  and adu lt, and the two 

forms are d iss im ila r  in  the development of symptoms to  

the exten t almost o f co n stitu tin g  separate d ise a se s .

The e a r lie r  the d iagnosis i s  made, the sooner w il l  

treatment be in s t itu te d ;  the sooner treatment i s

i
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begun, the b ette r  w i l l  be the prognosis for the p a tie n t, 

and i t  w il l  be a tta in ed  more econom ically.

Before proceeding to a con sid eration  o f the symptoms 

of P o tt 's  d isease  in  the adult i t  seems advisab le to  

make a b r ie f  reference to  ce r ta in  anatomical and 

p h y s io lo g ic a l fa c ts  which have a bearing on the su b jec t.

These are drawn mainly from Cunningham's Text book 

of Anatomy.
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ANATOMY & PHYSIOLOGY.

The verteb ra l bodies co n sis t  o f spongy bone, the 

spaces o f  which are lin e d  by endosteum and f i l l e d  with  

marrow. The circu m feren tia l la y ers o f bone are 

condensed to  form a more compact stru cture, which i s  

most dense in  the p o ster io r  v e r t ic a l surface o f the  

verteb ra l body.

The bone of the vertebra l arch and p rocesses has 

a greater proportion of compact bone than that o f the  

body.

O ss if ic a t io n  takes p lace in  c a r tila g e  around the 

notochord.

At puberty cer ta in  secondary cen tres o f o s s i f ic a t io n  

appear in  connection with each vertebra, and two o f these  

are for the formation of ep iphyseal p la te s , one at each 

of the superior and in fe r io r  surfaces o f the body.

These secondary cen tres do not com pletely u n ite  with the 

rest o f the vertebra u n t il  about the 25th . year.

The in terv ertéb ra l c a r t ila g e s  act as pads between 

adjacent vertebrae and are very firm ly attached to  the 

ep iphyseal p la te s  of the bodies.

The v e r t ic a l surfaces o f the bodies are s l ig h t ly  

concave from above downwards except p o s te r io r ly  where 

they are f la t ,  forming the an terior  w all o f the sp inal



7 .

can a l.

Ligaments. The ligam ents of the spine are numerous.

On the an terior aspect i s  the an terior common ligament 

which i s  a broad stratum of lo n g itu d in a lly  p laced  f ib r e s ,  

extending from the a x is  above to the f i r s t  p iece  o f the 

sacrum below; i t  i s  firm ly attached to the in terv ertéb ra l 

f ib r o -o a r tlia g e s  and lo o se ly  to  the verteb ra l bod ies.

The p o ster io r  common ligam ent extends upon the p o ster io r  

aspect o f the vertebra l bodies between the a x is  and the 

sacrum, being w ith in  the verteb ra l canal; i t  i s  attached  

to  the adjacent margins o f the vertebra l bodies over 

th e ir  en tire  width, the f ib r e s  passing over the 

in terv er téb ra l c a r t ila g e s  and the main part o f the b o d ie s . 

In the thoracic  and lumbar regions the width o f the 

ligament i s  considerably reduced opposite the verteb ra l 

bodies.

The vertebral laminae, the spinous p ro cesses, the 

transverse p rocesses and the a r tic u la r  p rocesses are 

jo ined  together by ligam ents arranged simply between 

adjacent vertebrae. The laminae are u n ited  by the 

ligam enta fla v a  which help to form the roof o f the 

sp in a l canal.

The in tersp in ous ligam ents are stron gest in  the 

lumbar region where v en tro -fle x io n  i s  the most ex ten sive  

movement, and weakest in  the thoracic region  where th is



8.

movement i s  lim ited . In the c e r v ic a l region  the 

supraspinous ligam ents are developed to  such an ex ten t, 

that they form a median e la s t ic  p a r t it io n  p ro jectin g  

p o ste r io r  to  the spinous p rocesses and known as the 

ligamentum nuchae. The in tertran sverse  ligam ents are 

u su a lly  absent in  the cerv ica l and upper dorsal reg ion s.

The in terv ertéb ra l jo in ts  formed by the a r tic u la r  

processes are provided with capsular ligam ents, each 

having a synovial l in in g .

Movements. The a r t ic u la t io n s  between the vertebrae, 

and the d isp o s it io n s  of the ligam ents, are such that there  

i s  very l i t t l e  movement p o ss ib le  between any two adjacent 

vertebrae. When th is ,  however, i s  taken in  conjunction  

with the movement at a l l  the in terv er téb ra l a r t ic u la t io n s ,  

a considerable range of movement i s  rendered p o ss ib le .

Movement of the spine i s  e ffe c te d  by muscular 

a c t iv i t y ,  and posture i s  maintained la rg e ly  in  the same 

way. The sp in a l ligam ents help to  keep the p arts in  

ap position  during movement, checking abnormal and ex cess iv e  

movement.

F lexion  depends upon the co m p ressib ility  and 

e l a s t i c i t y  of the f ib r o -c a r t ila g e s , and i t s  range i s  

grea test in  the regions of the spin# where these c a r t i la g e s  

have the grea test depth , i . e .  in  the lumbar and c e r v ic a l  

reg ion s. Backward f le x io n  i s  most pronounced in  the
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c e r v ic a l region and forward f le x io n  in  the lumbar region.

Lateral and rotatory movements are p o ss ib le  in  

varying degrees in  d iffer en t regions of the spine 

according to the d irec tio n  of the a r tic u la r  surfaces in  

these reg ion s. Lateral f le x io n  i s  perm itted in  the 

lumbar, but not in  the ce r v ic a l and dorsal reg ion s. 

R otation i s  p o ss ib le  in  the thoracic , but not in  the 

c e r v ic a l and lumbar reg ion s. In the c e r v ic a l region, 

although they cannot take p lace as is o la te d  movements, 

a combination of la te r a l f le x io n  and ro ta tio n  can produce 

a form o f ro ta tio n  in  an oblique median a x is .

The in terv ertéb ra l foramina are bounded above and 

below by su ccessive  p ed ic le s  o f the verteb ra l arches; 

in  front by the bodies and f ib r o -c a r t ila g e s , and behind 

by the ligam enta f la v a  and the a r tic u la r  p rocesses.

They are p laced thus, c lo se  to  the a r t ic u la t io n s , in  

such a way that ordinary movement has p r a c t ic a lly  no 

e f f e c t  on the s iz e  of the foramina.

The verteb ra l canal v a r ies  in  s iz e  and shape in  

d iffe r e n t  parts of the sp in e. In the c e r v ic a l and 

lumbar regions i t  i s  large and tr ian gu lar, w hile in  the 

dorsal region i t  i s  narrow and c ir c u la r . The s iz e  o f  

the tube of dura mater enclosing the sp in a l cord v a r ies  

in  the same sense as the s iz e  o f the can al.
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The sp in a l dura mater i s  very lo o se ly  adherent to  

the cord and the nerve roots o f the cauda equina. At 

the superior end i t  i s  firm ly f ix ed  to the 2nd. and 

c e rv ic a l vertebrae, and round the margin o f the foramen 

magnum; below at the le v e l o f the 2nd. p iece  of the 

sacrum i t  narrows to form the greater part o f the filum  

term inale externum which i s  f ix ed  to  the periosteum  of 

the coccyx. In  between, the dura i s  separated from the 

w a lls  of the canal by an in te rv a l which i s  occupied by 

fa t  and a p lexus o f th in  w alled  v e in s . The dura i s  

lo o se ly  fix ed  a n ter io r ly  by fibrous connections with the 

an ter io r  common ligam ent, and la t e r a l ly  by the nerve roots  

v/hich, as they p ierce  the dura mater, carry with them 

tubular sheaths of dura in to  the in terv ertéb ra l foramina. 

The dura and p o ster io r  w all of the canal are not connected  

in  any way.

The vertebra l column in  the c h ild  p resen ts a 

continuous an tero-p oster ior  convexity which p e r s is t s  in  

the thoracic region  throughout l i f e .  A fter the age of 

6 months a p o ster io r  lumbar concavity  begins to  develop, 

but i s  only marked to  any extent in  the standing p o s it io n , 

and i s  u su a lly  o b litera ted  in  the s i t t in g  p o s it io n , u n t i l  

puberty. A s lig h t  p o ster io r  ce r v ic a l concavity  develops 

a lso  by the end of the f i r s t  year o f l i f e .

In the adult these 3 p h y sio lo g ica l curves are 

normally w ell defined  in  the erect p o s it io n , and merge
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gradually one in to  the other. In ad d ition  there i s  a 

p o ster io r  convexity formed by the sacrum, continuous 

with the lumbar curve at the lumbo-sacral a r t ic u la t io n , 

which forms a marked forward prominence. The c e r v ic a l,  

thoracic and lumbar curves are a l l  capable of 

m odification  by the movements of the column. Of th ese  

the thoracic curve i s  le a s t  subject to  normal v a r ia tio n s.

Blood Supply. The a r te r ia l supply of the verteb ra l 

bodies i s  derived from the sp inal branches of the 

v er teb ra l, deep c e r v ic a l, in te r c o s ta l, lumbar and 

la t e r a l  sacral a r te r ie s . These sp inal a r te r ie s  en ter  

the verteb ra l canal by way of the in terv ertéb ra l 

foramina, and each d iv id es in to  three branches

(1) to  supply the p o ster io r  aspect of the canal:

(2) a neural branch, which d iv id es in to  two branches 

which fo llow  the corresponding an terior and p o ster io r  

nerve roots, p ierce the dura mater, and u n ite  with the 

an terior  and p o ster io r  sp inal a r te r ie s  in  supplying the 

cord and i t s  membranes; and (3) to form with the 

corresponding branches of adjacent sp inal a r te r ie s , a 

chain of communicating v e s s e ls  on the p o ste r io r  aspect 

of the verteb ra l b od ies. I t  i s  from th is  chain that 

the bodies derive th e ir  nutrient v e s s e ls .

The venous return from the cord i s  mainly by 

rad icu lar e fferen t v e s s e ls  which fo llow  the roots and 

communicate with the epidural venous p lex u ses . The
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vein s from the vertebra l bodies a lso  communicate with  

these p lexuses, which are drained mainly by the a n terior  

lo n g itu d in a l vertebra l v e in s, which l i e  between the 

p o ste r io r  common ligament and the verteb ra l bodies, and 

communicate superiorly  with the ih tr a -c ra n ia l v e in s . 

Another important e fferen t pathv/ay for the venous return  

i s  by way of the in terv ertéb ra l ve in s, which pass with  

the nerve trunks out of the in terv ertéb ra l foramina to  

jo in  the vein s corresponding to the a r te r ia l  v e s s e ls  o f  

supply.

Nerve Supply. Presumably the periosteum  i s  supplied

with nerve f ib r es  from the nerves supplying the muscles

attached to  the vertebrae. R. J . Behan has shown

experim entally  that the endosteum of bones in  the dog

i s  s e n s it iv e  to  in jury . I t  would appear p o ss ib le

that the a r te r ie s  entering the bone might convey nerve

fib r e s  to the bone c e l l s  along with th e ir  own vasomotor

f ib r e s . Prof. A. Thomson s ta te s  that 'the nerves which

acconpany the a r te r ie s  are probably destin ed  for the

supply of the coats o f these v e s s e ls .  Whether they end
i i i .

in  the bony t is s u e  or not i s  unknown' , Oppenheimer

i s  referred  to  by Behan as g iv in g  bone as an example of  

a t is s u e  which i s  free  from pain, because when the 

b lood vesse ls  enter the compact structure of the bone

they discard  th e ir  muscular coat, and so lo se  th e ir
i  Vvasomotor nerves and the pain  sense.
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R elation s of the verteb ra l b o d ies . The verteb ra l bodies 

are covered a n ter io r ly  (1) by periosteum,

(2) in  part by the an terior  

common ligam ent, and (3) by fa s c ia  continuous with

that covering adjacent m uscles. The arrangement of the 

fa s c ia l  covering v a r ies  in  d ifferen t regions.

In the neck the prevertebral fa sc ia  forms a w ell 

defined  layer in  front of the vertebrae and the muscles 

on the a n te ro -la te ra l aspect of the b od ies. Superiorly  

th is  fa s c ia  i s  attached to  the base of the sk u ll;  

la t e r a l ly  i t  becomes in tim ate ly  a sso c ia ted  with the 

p o ster io r  w all o f the caro tid  sheath, and u n ite s  with 

the fa s c ia  on the deep surface of the sterno-m astoid  

muscle; in fe r io r ly  the fa sc ia  passes in to  the superior  

mediastinum of the thorax.

In the thorax the p revertebral fa s c ia  i s  not so 

w ell defined  as in  the ce rv ic a l a.nd lumbar regions, 

being in  intim ate contact with the periosteum  and 

an terior common ligam ent. L atera lly  i t  i s  continuous 

with the fa sc ia  covering the ligam ents o f the costo ­

verteb ra l a r t ic u la t io n s .

In the abdomen the prevertebral fa s c ia  i s  derived  

from the psoas fa s c ia  on e ith e r  s id e , and i t  i s  more 

e a s ily  defined  than that of the thorax, with which i t  i s  

continuous by way o f the a o r tic  opening and beneath the 

in tern a l arcuate ligam ents. An ad d ition al fa s c ia l
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covering i s  derived from the p o ster io r  la y er  of the 

fa s c ia  o f Zuckerkandl and Waldeyer.

The oesophagus and sympathetic cords in  the neck; 

the oesophagus, aorta and i t s  branches, thoracic duct, 

venae azygoi and the p a r ie ta l pleura in  the thorax; 

the great v e s s e ls ,  th e ir  branches and the sympathetic 

cords in  the abdomen -  a l l  bear c lo se  re la tio n sh ip  to  

the an terior  and la te r a l  asp ects o f the verteb ra l bodies.

Certain muscles a lso  are a sso c ia ted  a n te r io r ly . In 

the neck the longus c o l l i ,  and the rectus c a p it is  a n t ieus 

major muscles l i e  on the a n tero -la te ra l surface o f the  

bodies, the former being attached to  a l l  the ce r v ic a l  

vertebrae except the 5 th ., and a lso  to the f i r s t  three  

th oracic  vertebrae.

The diaphragm i s  attached by i t s  crura to the fronts 

of the lumbar vertebrae and in terv ertéb ra l d isc s , the 

righ t crus extending as low as the d isc  between the th ird  

and fourth lumbar bodies, and the l e f t  crus to the d isc  

between the second and th ird .

The psoas muscle a r ise s  by f le sh y  f ib r e s  from (1 ) 

the la te r a l  aspect o f  the in terv ertéb ra l d is c s , and 

adjacent borders o f the bodies, from the lower border o f  

the 12th. thoracic to  the upper border of the 5th . 
lumbar vertebra; (2) four aponeurotic arches opposite  

the f i r s t  four lumbar verteb ra l bodies, and (3) the
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transverse p rocesses of a l l  the lumbar vertebrae. The 

muscle f ib r es  pass downwards in  the p o ster io r  abdominal 

w all and form a fusiform  body which p asses beneath 

Poupart's ligament over the pubic ramus, and i s  in ser ted  

by means of a tendon in to  the small trochanter o f the 

femur. I t  i s  in tim a te ly  a sso c ia ted  with the i l ia c u s  

muscle from the le v e l  of the p e lv ic  brim downwards, and 

the two muscles are in ser ted  together. Below Poupart's 

ligam ent the psoas l i e s  behind the femoral artery  and 

a lso  to i t s  outer s id e . The psoas muscle i s  covered 

by a w ell marked la y er  o f deep fa sc ia  -  the psoas fa s c ia  

which obtains firm attachment to the s i t e s  o f  o r ig in  o f  

the muscle, and a lso  becomes continuous w ith the fa s c ia  

over the fron ts of the vertebrae, at the p o in ts where 

the muscle a r ise s  from the bodies and d is c s . L a tera lly  

the fa s c ia  becomes continuous with the p o ster io r  

aponeurosis o f the tr a n sv e r sa lis  abdominis muscle.

Although remote re la tio n s  of the spine i t s e l f ,  two 

interm uscular spaces in  the back, on each s id e , are o f  

importance in  r e la t io n  to  psoas a b scesses . These 

spaces are G rynfeldt's space, and the tr ia n g le  o f P e t i t .  

G rynfeld t's space i s  roughly q u ad rila tera l, and i s  

bounded above and in te r n a lly  by the lower border o f the 

serratus p o sticu s in fe r io r  muscle ; above and ex tern a lly  

by the la s t  r ib ; below and ex ter n a lly  by the p o ster io r  

border o f the in te rn a l oblique muscle; and below and 

in te r n a lly  by the outer border of the erector  spinae



l 6 .

m uscles, and the outer border o f the quadra tu s lumborum 

muscle. The space i s  roofed over by the la tiss im u s  

dorsi muscle, and the flo o r  i s  formed by the p o ster io r  

aponeurosis o f the tra n sv e r sa lis  abdominis. Deep to  

the f lo o r  of the space three nerves pass in  an outward 

and downward d irec tio n , in  c lo se  r e la t io n  to  the 

aponeurosis, which they may p ierce near the outer margin 

of the space; these nerves are, from above dov/nwards, 

the su bcosta l, the ilio -h y p o g a str ic  and the i l io - in g u in a l

The tr ia n g le  of P e t it  i s  a subcutaneous space 

bounded below by the crest of the ilium , in te r n a lly  by 

the lower border of the la tiss im u s d orsi, and ex tern a lly  

by the p o ste r io r  border of the external oblique m uscle. 

The in tern a l oblique forms a deep r e la t io n  to the space.

The Spinal Cord. This i s  the most important p o ster io r  

r e la t io n  of the verteb ra l bodies, being separated from 

the periosteum  of the bones by i t s  membranes, the fa t  

and areolar t is s u e  o f the epidural space, the p o ster io r  

common ligament and the vascular p lexuses beneath.

The lower end o f the cord i s  p laced  at the le v e l  o f  

the d isc  between the 1 s t .  and 2nd. lumbar vertebrae.

Here i t  tapers sharply to form a co n ica l extrem ity -  the 

conus m edullaris. The filum  term inale i s  a fin e  thread- 

l ik e  stru cture, which passes from the t ip  o f the conus 

to obtain attachment to the coccyx. I t  i s  accompanied
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by the nerve roots from the segments below the 1 s t .  

lumbar, forming the cauda equina.

The segments of the cord, from which the sp inal 

nerves take o r ig in , are placed at higher le v e ls  than 

the corresponding vertebrae, so that the nerve roots  

take a downward d irectio n  in  passing from th e ir  o r ig in  

to the in terv ertéb ra l foramina, th is  being most marked 

in  the lower regions o f the spine and in  the cauda equina 

where the d irec tio n  i s  p r a t ic a lly  v e r t ic a l .

The re la tio n s  of the d iffer en t sp inal segments to  

the vertebrae may be in d ica ted  by the fo llo w in g :-

The 1s t .  c e r v ic a l segment i s  opposite the a t la s  and
odontoid process of the a x is .

the 5 th . c e rv ic a l segment i s  opposite the d isc  
between the 6th . and 7th . c e r v ic a l vertebrae.

the 5th. thoracic segment i s  opposite the d isc  
between the 3rd. and 4th . thoracic vertebrae.

the 10th .th oracic  segment i s  opposite the 5th . 
thoracic vertebra.

the 1 s t .  lumbar segment i s  opposite the d isc
between the 10th. and 11th. thoracic verteb rae.

the 4 th . and 5th . lumbar segments are opposite the 
18th . thoracic vertebra.

the sacral segments are opposite the 1 s t .  lumbar 
vertebra.

Throughout the greater part of i t s  length  the cord  

p resen ts a uniform g ir th , but in  the c e r v ic a l and lumbar 

regions are marked enlargem ents. The c e r v ic a l enlargement 

begins gradually at the upper end of the cord, a tta in s  i t s
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g rea test width about the 5th . and 6th . c e r v ic a l segments 

(d isc  between the 4th . and 5th. cerv ica l vertebrae) and 

subsides at the 2nd. thoracic segment. The lumbar 

enlargement extends from the 10th. thoracic segment; 

i s  g rea test at the 12th. thoracic segment (lower border 

of the 10th. thoracic vertebra) and tapers rapidly to  

the conus m edullaris.

Duripg f u l l  f le x io n  o f the spine the t ip  o f the  

conus r is e s  s l ig h t ly  in  the can al.

The an terior and p o ster io r  nerve roots are 

separated from each other in  the verteb ra l canal. In  

the subarachnoid and subdural spaces the ligamentum 

dentioulatum serves th is  purpose, and, a f te r  p ierc in g  

the dura, the an terior and p o ster io r  nerve roots are 

enclosed  in  separate sheaths o f that membrane. These 

sheaths remain d is t in c t  as far as the p o ste r io r  root 

gan glia , which are s itu a ted  w ith in  the in terv er téb ra l 

foramina; th erea fter  the sheaths u n ite  to  form one 

sheath for the combined nerve trunk. Outside the 

foramina the durai coats become continuous with the  

fibrous sheaths of the nerves.

Immediately a fte r  leav in g  the in terv ertéb ra l 

foramen, each sp inal nerve trunk d iv id es in to  two -  the 

a n terior  and p o ster io r  primary d iv is io n s . Each of these 

contains fib res  from both sp in a l roots.
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The p o ster io r  primary d iv is io n s , with the exception  

of those of the f i r s t  two ce rv ic a l nerves, are much 

sm aller than the an terior d iv is io n s . They pass  

backwards and immediately become a sso c ia ted  with the 

deep surface of the p ostverteb ra l muscles o f the back.

The anterior primary d iv is io n s  rece ive the grey 

rami communicantes of the syapathetic system, and then  

pass to th e ir  d is tr ib u tio n . In the thoracic region  

the nerves are mostly d istr ib u ted  simply and segm entally. 

Elsewhere d is tr ib u tio n  i s  com plicated by the formation  

o f nerve p lexuses (1) C ervical (2) Brachial (3 )

Lumbo-8a cra l.

The cerv ica l p lexus l i e s  c lo se  to  the la te r a l  

aspect of the verteb ra l bodies under cover o f the stern o -  

m astoid muscle with the rectus c a p it is  a n tieus major in  

front and the scalenus medius behind.

The brach ial p lexus l i e s  between the sc a len i,a n tic u s  

and medius.

The thoracic nerves pass outwards between the p a r ie ta l  

p leu ra  a n ter io r ly  and the p o ster io r  in te r c o s ta l aponeuroses 

p o ste r io r ly , to  p ierce  the la t t e r  opposite the angles o f  

the r ib s .

The lumbar p lexus i s  formed in  the substance o f the 

psoas muscle. The sacra l p ortion  of the lumbo sa cra l
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plexus l i e s  between the p a r ie ta l p e lv io  fa s c ia  a n ter io r ly  

and the pyriform is muscle behind.

Gangiated Cord o f the Sympathetic. The sympathetic 

chains l i e  one on each side of the verteb ra l bodies, 

separated from the vertebra, in  the neck, by the 

prevertebral muscles ; in  the thorax, they are p laced  

more la t e r a l ly  in  front o f the necks o f the r ib s , and 

the in te r c o s ta l v e s s e ls  and nerves; in  the lumbar 

region, they are more c lo s e ly  re la ted  to  the front o f  

the verteb ra l bodies, in tern a l to  the psoas attachments 

but an terior to the lumbar v e s s e ls .
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E T I O L O G Y .

In a l l  oases tuberculous sp inal ca r ie s  i s  the resu lt  

o f the a c t iv ity  o f the B ac illu s T uberculosis. E ither  

the human or the bovine type may be the e x c it in g  fa cto r  

in  any in d iv id u a l case, but in  ad u lts, the number o f  

cases in fec ted  by the bovine type o f the B a c illu s  

Tuberculosis i s  very small conpared with those in fe c te d  

by the human type.

S ir  Henry Gauvain has analysed 62 cases o f sp in a l 

ca r ie s  in  ch ildren , the pus in  each case having been 

examined by Stanley G r iff ith  with regard to  the type o f  

b a c illu s  in fe c t in g . The r e su lts , arranged according to
V .the ages o f the p a tie n ts , are the fo llow in g .

Age. Human typ e. Bovine type.

Under 5 years 7 12
5 -  10 " 11 IS

10 -  15 « 10 4

G r iff ith  has in v estig a ted  th is  point in  bone and 

jo in t  tu b ercu lo sis  regard less o f the region a ffe c ted , and 

h is  r e su lts  are as fo llo w s:-

Age. Human typ e. Bovine ty p e .

Under 5 years 57 25
5 -  10 " 121 42

10 -  16 " 77 8
Over 16 ” 4è 3

I t  i s  c lea r  that in  ad u lts the incidence of 

in fe c t io n s  by the bovine type i s  very sm all.
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Sex. This has no apparent e f f e c t  on the incidence o f  

sp in a l c a r ie s .

H eredity, Environment, O ccupation.. In the s e r ie s  o f  

70 oases which I have in v estig a ted  there has been no 

evidence o f any sp ec ia l hereditary, environmental or 

occupational in flu en ce upon the in fe c t io n . I t  i s  true 

that the m ajority o f the p a tien ts  have come from homes in  

congested areas o f London, many from one and two roomed 

homes; but the health  v is ito r s 'r e p o r ts  on these homes 

have been in  most cases favourable as to  san itary  cond itions  

and fresh  a ir .

With regard to  the occupational environment, i t  has 

been im possible to  obtain  any r e lia b le  inform ation from 

the hygien ic standpoint.

Although occupation does not appear to  show any 

re la tio n sh ip  to the incidence of the d isea se , yet a 

general connection may be drawn between the mode o f onset 

and occupation. Those p a tie n ts , whose occupations 

in vo lve much sedentary work, u su a lly  g ive a h is to r y  o f 

rece iv in g  treatment over long periods for backache, 

while those engaged in  heavy muscular work provide the 

cases which proceed to  abscess formation, or deform ity, 

without pain, or e ls e  with a com paratively short period  

o f prelim inary pain.

Local P re d isp o s itio n . The incidence o f sp inal
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tu b ercu lo s is ;  r e la t iv e  to  other forms of bone and jo in t  

tu b ercu lo sis , appears to vary w idely in  the experience of 

d iffe r e n t  recorders. The figu res given by C. C. Choyce, 

to  in d ica te  the lo c a l p red isp o sitio n  at a l l  ages, are v l i

Spine 23^, Knee l 6 *5̂ . Hip I k .6^, Tarsus

G. P o te l, however, holds sp in a l in fe c t io n s  as being not 

q u ite  so frequent as hip d isea se , and puts the percentage 

o f cases o f  non-pulmonary tu b ercu losis  due to  sp in a l 

c a r ie s  at about l 6^. v i i i .

From the s t a t i s t i c a l  point o f view, the fig u res  

given  by an arsaüysis o f the cases admitted to  S t. Luke's 

H osp ita l cannot be considered as accurately  representing  

the r e la t iv e  frequency with which the d iffe r e n t  regions  

o f the body are a ffe c te d  by tu b ercu lo sis; because, 

before being sent there, the p a tien ts  have been under 

the care o f some general h o sp ita l or tu b ercu lo sis  

dispensary, where s e le c t io n  has been made o f those  

considered su ita b le  for treatment in  that h o sp ita l.

I t  i s ,  however, in te r e s t in g  to  observe that these  

fig u res correspond fa ir ly  c lo s e ly  with those given by 

R. Whitman, who records that out of a t o t a l  o f 10,850  

ca ses  o f bone and jo in t tu b ercu lo sis  o f a l l  ages, 

trea ted  at the Out P atien t Department o f the H osp ital 

for Ruptured and Crippled, in  Nev; York, ij-, 293 or 39*60 

were cases o f Spinal C aries, ix .



24.

Out of 368 cases o f bone and jo in t  tu b ercu lo sis  

admitted to  S t . Luke's H ospital during the years I924 and 

1925, 13s or 37*50 were su ffer in g  from sp inal c a r ie s .  

Compared with H o te l's  estim ation  o f 160 o f cases o f non- 

pulmonary tu b ercu lo sis , the figure for S t. Luke's 

H osp ita l during 1924-25 was 27 . 60.

A comparison o f a l l  bone and jo in t cases trea ted  in  

the h o sp ita l during the same period g iv es  the fo llow in g  

f ig u r e s : -

Spine 37.5%, Hip 30.7%, Knee Tarsus 8 .2^.

Age o f Onset. This fa ctor  cannot be determined 

accu rate ly  for sp in a l c a r ie s , as the d isea se  i s  always 

present for some time before the actual appearance of 

symptoms, and th is  prelim inary period cannot be 

a scerta in ed . P o te l estim ates i t  at 3 -  7 months for

ch ild ren .  ̂ The nearest approach p o ss ib le  to  the age

o f onset i s  g iven  by the age o f onset of symptoms, and 

even th is  i s  o ften  a matter of considerable in d e f in ite n e s s .  

Again re ferr in g  to  Whitman's s t a t i s t i c s ;  in  1,259 

consecutive cases of tuberculous spine, he g iv es  the 

fo llow in g  as represen tative o f the ages o f on set. ^ ’

Age. P ercentage.

11 -  20 years 7*2
21 -  30 " 3*5
31 -  50 " 2 .6

over 50 ” 0 .5
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Among the p a tie n ts  under treatment in  S t. Luke's 

H ospita l during 1924-25 the fo llow ing fig u res represent 

the ages of onset o f symptoms, those in  whom the age o f  

onset was below I6 years being excluded from the 

a n a ly s is : -

Age. Percentage

16 -  19 years 27.2

20 -  2i|. 3 0 .4

25 -  29 # 17 .6

30 -  39 n 18.4

40 -  4.9 « 3 .2

over 50 n 3 .2

Trauma# The a sso c ia tio n  o f in ju ry  with the onset o f  

symptoms i s  frequently  put forward by a p a tie n t , and i t  

i s  apparent that Ithere i s  a general b e l ie f  among these  

p a tie n ts , that sp in a l d isease i s  the r e su lt  of an injury.

In  describ ing th e ir  early symptoms some p a tien ts  even 

express surprise that they should have developed P o tt 's  

d isea se , because they cannot remember having ever in jured  

the sp in e. When such an a ttitu d e  towards the cause of  

the d isease  i s  p revalen t, i t  i s  not su rp risin g  that many 

p a tie n ts  a sso c ia te  an in jury  with the onset o f symptoms. 

Such a s ta te  of a f fa ir s  d etracts g rea tly  from any value  

which might otherwise r e su lt , from the apparent a sso c ia t io n  

o f a previous in ju ry . Among the ' J O  p a tie n ts  whose 

h is t o r ie s  I  have in v estig a te d , there were only 9 who gave
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d e f in ite  reference to  in jury oocuring p r io r  to the f i r s t  

synptom, the remoteness of the in jury varying from 6 

months downwards.

In comparison with th is  i t  i s  in te r e s tin g  to  note 

that severa l p a tie n ts  gave a h is to ry  o f i l ln e s s  immediately 

antecedent to the onset of synptoms. P leu r isy  with 

e ffu s io n  was the i l ln e s s  in  5 cases, in flu en za  in  4 cases, 

and ch ild b ir th , which may be included here, in  3 ca ses .

With regard to  p leu r isy  there seems quite a n o ticeab le  

a sso c ia t io n  with sp in a l c a r ie s  in  the ad u lt. F. Cape lle  

has drawn a tten tio n  to th is  in  h is  th e s is  on lumbar sp in a l 

ca r ie s  in  ad u lts; he . records that out o f a s e r ie s  o f 118 

p a tie n ts , there were 27 who had p leu r isy  at varying  

in te r v a ls  before the beginning of sp inal trouble; 14 o f  

th ese p le u r it ic  cases were with e ffu s io n , and 13 were 

dry. As Cap e l  le  r ig h tly  p o in ts out, the la t t e r  are

o f doubtful s ig n if ica n ce  in  the h is to r y  o f the p a tie n t, 

as an in d ica tio n  o f p leu ra l a ffe c t io n ;  as i t  i s  not 

in freq u en tly  found that a d iagnosis o f p leu r isy  i s  

based on the ea r ly  synptoms of P o tt 's  d ise a se .

Although there are only 5 with a h is to r y  of 

antecedent p leu ra l e ffu s io n  in  my s e r ie s  o f J O  ca ses, 

yet in  I3 ad d ition a l cases p leu r isy  with e ffu s io n  

developed during the course o f the sp in a l d isea se .
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Apart from these p le u r it ic  ca ses , there were 9 

others in  whom chronic p h th is is  was a com plication, 

making a to ta l  o f 27 cases showing evidence o f p leu ra l, 

or lung, a f fe c t io n  in  a sso c ia tio n  with the sp inal d ise a se .

In 14 ca ses  the sp in a l c a r ie s  was a sso c ia ted  with 

other non-pulmonary tuberculous le s io n s , some of which 

were antecedent to , and others com plications o f, the 

sp in a l le s io n . Only 6 o f  th ese , however, were apparently  

fr ee  from pulmonary a f fe c t io n .

Region o f Spine a f fe c te d . In ad u lts there i s  a very  

d e f in ite  p red isp o sit io n  for a f fe c t io n  of the d o rs i-  

lumbar region o f the sp in e . According to P o te l, 

su b o co ip ita l d isea se  i s  met with c h ie f ly  in  adolescent and 

young a d u lts , the maximum frequency o f incidence occurring  

about the age o f 15 . During the years 1924-25

there have only been two cases o f su b o cc ip ita l d isease  

in  S t. Luke's H o sp ita l. I have arranged grap h ica lly  

( F i g . l . )  the frequency of a f fe c t io n  of the d iffe r e n t  

v erteb rae, the f ig u res  being obtained from 124 oases  

in  S t. Luke's H o sp ita l. In  each case the d iseased  

vertebrae were l id e n t i f i e d  by X Rays.
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P A T H O L O G Y .

The tubercle b a c i l l i  reach the vertebrae by way o f  

the blood stream, in  which they co n stitu te  small em boli.

When tuberculous d isease a f fe c ts  growing bone, the  

organisms appear to show a p r e d ile c t io n  for can cellou s  

bone in  the immediate neighbourhood of the epiphyseal 

l in e s .  Consequently in  p a tie n ts  up to the age of 25 

years, the primary focus i s  u su a lly  p laced  in  the v er teb ra l 

body, c lo se  to one or other epiphyseal p la te .  A fter the 

age o f 25 when the epiphyses are f in a l ly  u n ited  to the  

body, there i s  no longer a zone o f increased  v a sc u la r ity  

near the epiphyses, and the b a c i l l i .d o  not, th erefore , 

show any sp ec ia l tendency to s e t t le  in  one p art, rather  

than another.

A p e r io s te a l form o f verteb ra l tu b ercu lo sis  i s  

described as the form most frequently  encountered in  

a d u lts . I t  i s  sta ted  that the d isea se  begins on

the deep surface o f the periosteum , on the an terior  

aspect of the vertebrae, spreading e x ten s iv e ly  and causing  

s \ç )e r f io ia l c a r ie s . I t  i s  held , however, by N ichols and 

others, that p r a c t ic a lly  a l l  oases of bone and jo in t  

tu b ercu lo sis  show evidence of o s te a l o r ig in , th is  

conclusion  being derived from the examination o f  

specimens removed at operation, or at autopsy. " . i t  

would seem probable th a t, in  those cases which appear to
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be p e r io s te a l in  o r ig in , one or other o f the apparently  

su p e r f ic ia l erosion s, observed in  th is  type, i s  the s i t e  

of exten sion  o f the primary focus from the can cellou s  

bone to  the surface.

In  whatever part of the vertebral body the primary 

focus i s  placed, the immediate r e su lts  are the same, a 

lo c a l ,  low-grade, inflammatory rea ctio n . An acute 

rea ctio n  i s  sometimes met w ith, but in  the adult i s  very  

rare. The general tendency of the tuberculous in fe c t io n  

i s  to  cause d estru ction  o f bone, and aboess form ation.

The process may be checked at any stage, e ith e r  tem porarily  

or permanently -  the la t t e r  event r e su ltin g  in  a cure o f  

the d ise a se .

Throughout the course o f the d isea se , there i s  a 

continual s t r i f e  between the b a c i l l i  and th e ir  to x in s  on 

the one hand, and the body res ista n ce  on the other. The 

s ta te  of balance between the two forces f lu c tu a te s , but 

seldom to  any great degree on one side or the other, u n t i l  

the term inal s ta g e s . In untreated cases the balance i s  

more o ften  on the side of the b a c i l l i ,  and so the d isea se  

p ro g resses . I t  i s  because of the m ildness o f the 

reaction  induced, and the continued maintenance between 

the two fo rces , of a s ta te  seldom far from equilibrium , 

that tuberculous d isease  of the spine présen ts u su a lly  

such a chronic appearance.
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The progress of the b a o illa ry  in vasion  i s  marked by 

d estru ction  of t is s u e ;  the a c t iv ity  o f the body r e s is ta n c e  

takes the form o f ‘endothelioid* and lymphocytic 

p r o life r a t io n , with subsequent f ib r o s is .  These two 

processes of t is su e  d estru ction  and f ib r o s is ,  occur 

sigiu ltaneously -  the one being more prominent than the  

other, according as the corresponding force i s  in  the  

ascendancy.

PRIMARY FOCUS. I t  i s  d i f f i c u l t  to determine whether 

the d isease  begins with a s in g le  focus, or whether sev era l 

fo c i are esta b lish ed  about the same tim e, and subsequently  

are a c t iv e . The mode of development of the d isease  

prevents i t s  recogn ition  s u f f ic ie n t ly  ea r ly  for specimens, 

showing the f i r s t  p ath o log ica l changes, to be obtained.

N. Senn s ta te s  that the tuberculous process in  the 

vertebrae i s  ch aracterised  by the m u lt ip lic ity  of the 

primary fo c i, e ith er  in  one v erteb ra l body, or sca ttered  

over severa l, and that in  some specimens 20 -  ^0 , and 

even as many as 100 separate fo c i can be demonstrated. 

Whether th is  la s t  was in  a case o f  m iliary  tu b ercu lo sis  

i s  not recorded.

The b a c i l l i  being blood borne, i t  i s  reasonable to  

assume that the organisms are lodged in  severa l p arts of 

the bone about the same tim e, but that th ese  a l l  form 

primary fo c i for the development o f sp inal c a r ie s , the 

subsequent character of the d isease  seems to  d isprove.
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As i t  i s  usual for the d isease prim arily  to  involve  

a part of one vertebra, i t  seems probable that the  

primary focus i s  s in g le , or that several b a o illa ry  

emboli lodged in  v e s se ls  c lo s e ly  adjoining each other, 

proceed to  form minute tub ercles which co a lesce , so 

that by the time the d iseased  area i s  d etectab le  

macroscopic a lly , the focus appears to  be s in g le .

The process advances by the formation o f tu b ercles  

which co a lesce , and a lso  by tuberculous in f i l t r a t io n .

The b a o illa ry  tox in s act on the v e s se l w a lls , and cause 

th e ir  occlu sion  by p r o life r a tio n  of the intim a, and by 

throm bosis. The endothelium lin in g  the lymph spaces 

p r o life r a te s , forming large numbers o f en d oth elio id  c e l l s ,  

apparently in  sp e c if ic  response to  the tuberculous to x in s .  

Also there i s  a lymphocytic in f i l t r a t io n  in  the t is s u e s  

surrounding the b a c i l l i  and en d oth elio id  c e l l s .  Owing 

to  the unyield ing character of the bone, and to  the 

lowness o f the reaction , there i s  l i t t l e  serous exudate.

As a re su lt o f  the d irect action  o f to x in , and the 

deprivation  o f blood supply by thrombosis, the cen tra l  

part o f  the a ffe c ted  area undergoes degenerative changes, 

and a caseous mass i s  formed, derived from necrotic  

t is s u e s  and degenerated en d oth elio id  c e l l s .

The b a c i l l i  are most a ctiv e  at the periphery of th is  

mass, where they continue to  form th e ir  to x in s , and 

penetrate in to  the surrounding t is s u e s  wherever the
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re s is ta n ce  i s  weakest. Some of the organisms pass by 

way of the lymph spaces to  adjacent p arts, and form 

fresh  tu b erc les, which grow and coa lesce  with the 

o r ig in a l focus.

In the vertebrae i t  i s  noteworthy that the path of  

le a s t  resista n ce  to the progress of the d isease  i s  

always towards the an terior, and a n tero -la te ra l asp ects  

o f the bodies. This may be p a r t ia l ly  accounted for by 

the fact^ that the peripheral layer o f compact bone i s  

th ick er  on the p o ster io r , than on the a n terior  aspect 

o f  the vertebra l body. Sooner or la te r , and almost 

always before the p o ster io r  surface i s  reached, the 

tuberculous process in vo lves the an terior la y er  o f  

compact bone, and then the deep surface of the periosteum

The epiphyseal junction  in  growing bone o ffe r s

considerable resista n ce  to  the v e r t ic a l  exten sion  of

the d isease  process, but th is  i s  not apparent a fte r

the epiphyses have f in a l ly  un ited  with the body, about

the age of 25 years. E ither by d irect contact spread,

or a f te r  the periosteum  has been involved , the nearest

in terv ertéb ra l d isc  i s  attacked. This o ffe r s  very

l i t t l e  re s ista n ce  to  the d isea se , which then extends to

the next vertebra. 0 . J .  Marshall and A. P iney consider

that the in terv ertéb ra l d isc s  r e s is t  erosion  for a very

long tim e. J . G. Adami, however, holds the
xvi i  i

opposite view, and both from X ray appearances in  the
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l iv in g ,  and from post-mortem specimens, i t  i s  evident 

that the in terv ertéb ra l c a r tila g e s  are destroyed far 

more rap id ly  than the bone.

The ca r ies  i s  most commonly lo c a lis e d  to  two 

adjacent vertebrae and the d isc  between them.

Caries s ic c a , characterised  by the absence o f  

abscess formation, i s  described in  connection with  

P o tt 's  d isease , but i t  must be very rare. In  100 

a u to p sies, made by Lannelongue, only one was found 

without an abscess. For a l l  p r a c t ic a l purposes,

i t  may be assumed that an abscess forms at some stage  

of the d isea se , the abscess co n sis tin g  o f a c o l le c t io n  

o f n ecro tic  m aterial and serum.

The exudation of serum i s  never marked u n t i l  the  

b a c i l l i  erupt on the surface of the bone, and the amount 

v a r ies  considerably in  in d iv id u a l ca ses, according to  

the v iru lence of the in fe c t io n . As the abscess in crea ses  

in  s iz e  on the an terior and a n te ro -la te ra l surfaces o f the  

a ffe c ted  vertebra, i t  s tr ip s  up the periosteum  and 

superjacent ligam ents and fa sc ia e , in  v e r t ic a l  and 

h o rizo n ta l d ir e c t io n s . The th in  periosteum  may soon be 

destroyed, but the ligam ents and fa sc ia e  r e s is t  the 

exten sion  of the d isease , and as the re su lt  o f 

inflammatory reaction , are thickened to form a stou t  

w all to  the ab scess. By the enlargement of the abscess.
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the adjacent vertebrae are subjected to  the actio n  of  

the tubercle b a c i l l i ,  and su p e r f ic ia l erosion s of the  

bone frequently  take p lace, and the d isc s  are more 

e x te n s iv e ly  a ffe c ted .

The abscess tends to extend more in  the upv/ard, 

than in  the downward, d irectio n , and the b a c i l l i  remain 

concentrated in  the immediate v ic in i ty  o f the o r ig in a l  

focu s. Gravity appears to  in fluence the d is tr ib u tio n  

o f the contents o f the abscess, the upper part being  

mainly serous, and the lower part co n s is tin g  of 

sedimented n ecrotic  m aterial and b a c i l l i .

The d estru ction  of the bone and d isc s  i s  fo llow ed  

by co lla p se  o f the vertebrae, as a r e su lt  o f the pressure  

above and below the le s io n , induced mainly by g ra v ity , 

and p a rtly  by muscular a ctio n . This co lla p se  u su a lly  

eccu rs gradually but may take p lace suddenly. As the  

a n ter io r  parts o f the vertebrae are destroyed, the 

vertebrae co lla p se , and an angular p ro jec tio n  in  the 

back i s  the r e su lt , varying in  acuteness with the degree 

to  which the d iseased  area i s  lo c a lis e d .

The tuberculous process may extend to  in vo lve the 

dorsal surface o f the vertebra l body, or may reach the 

dorsum by way o f the in terv ertéb ra l d is c s .  An abscess  

may form beneath the p o ster io r  common ligam ent, and 

extend on e ith er  sid e  of th is  ligam ent in  the epidural 

space. The vein s beneath the p o ster io r  common
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ligam ent may be involved in  the inflammatory p rocess, 

and thrombosis may follow  in  the sm aller v e in s , w hile  

the flow of blood in  the larger veins i s  retarded by 

the mechanical pressure of the a b scess. This 

ob struction  to the c ir c u la t io n  r e su lts  in  congestion  

o f the vein s of the cord, nerve roots and epidural 

space; oedema of the cord may ensue. Enlargement o f  

the abscess i s  lim ited  by the dura, which o ffe r s  a very  

e f f e c t iv e  res ista n ce , although pachym eningitis externa  

may be p resen t.

The prevertebral abscess u su a lly  shows a tendency 

to'wander*, taking the lin e  of an adjacent nerve or 

artery as guide, and being co n tro lled  in  i t s  progress, 

by the fa s c ia l  compartments with which i t  becomes 

a sso c ia ted . The abscess, as i t  tracks from one part 

to another, i s  always enclosed  in  a w ell defined  w a ll, 

formed as a r e su lt  of the rea ctio n  in c ite d  in  the adjacent 

t is s u e s  by the b a c illa ry  to x in s -  th is  rea ctio n  

c o n s is tin g  o f a c e l lu la r  p r o life r a tio n , and lymphocytic 

in f i l t r a t io n .  P erforation  of the abscess w a ll, and 

estcape of the pus in to  the in te rn a l body c a v i t ie s ,  i s  

very rare, and therefore the fo llow in g  case i s  of 

in te r e s t

E. F. , Â et.23 . This p a tien t was admitted to  S t.
Luke's H osp ita l, su ffer in g  from sp in a l c a r ie s  
a ffe c t in g  the 9 th ., 10t h . ,  and 11th . thoracic  
vertebrae. The deform ity was mild, and there



36

was a right lumbar abscess discharging by a sinus  
in  the right flank. The chest was not a ffe c te d .

On l6 th . January I925, he complained o f an 
attack  of acute abdominal pain  loaated  mainly in  
the appendix region; the abdomen was d istended  
and tym panitic, with general s l ig h t  r ig id i ty .
The temperature was 101° F, and the pu lse rate  
120. A f la tu s  enema was adm inistered with 
negative r e s u lt .  By the 20t h . ,  the abdominal 
pain  had almost e n t ir e ly  gone but the d is ten s io n  
p e r s is te d . Pain was f e l t  in  the r igh t lumbar 
and hypochondriac regions, on deep resp ira tio n  
and coughing; a lso  there was complaint at tim es 
o f a choking sensation , when the resp ira tio n s  
were sigh ing in  character. Pyrexia p e r s is te d .
On examination of the ch est, moist r a le s  were 
heard over the l e f t  base. On the 2 5 th ., 
examination o f the chest and abdomen by the 
flu orescen t screen showed the former apparently  
normal -  there was no f lu id , or other abnormal 
shadow. The abdomen was f i l l e d  with gas.
Nothing was detected  by laryngoscopy. Next day, 
examination of the chest revealed  dulness at the 
r ig h t base, where the breath sounds were absent, 
but coarse ra les  detected . At the l e f t  base the  
breath sounds were weak and accompanied by moist 
r a le s .  Vocal resonance was unm odified. The 
l e f t  border of the area of cardiac dulness was 1" 
outside the l e f t  nipple l in e ,  and the righ t border 
was m id -sternal. The apex beat was fo r c ib le , and 
on au scu lta tion  a V. S. murmur was heard at the apex, 
but was not conducted.

The p leu ra l ca v ity  was tapped on the r igh t side  
in  the 9th . in te r c o s ta l space, but only 1 aa o f  
serum was obtained. On the 31s t .  January, he 
complained of severe pain behind the sternum, o f  
sudden onset, and on the next day, the pain was f e l t  
on the r igh t sid e o f the chest a n te r io r ly .
Examination o f the chest showed dulness a l l  over the  
righ t s id e , with the breath sounds harsh and tubular  
in  front, and absent behind. The p a tie n t was 
moderately cyanosed. He became rap id ly  weaker; 
dyspnoea was marked and cyanosis increased .

Death occurred on 3rd. February. Pyrexia  
from the onset u n t i l  death was regu larly  in te rm itte n t, 
ranging from 99°F. -  103*5°^ . Sweating was profuse  
and the abdominal d isten s io n  p e r s is te d  throughout, 
being u naffected  by enemata, or by the adm in istration  
of p itu it r in  and physostigm ine.
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POST MORTEM.

The fron ts of the 9 th ', 10t h . ,  and 11th . dorsal 
vertebrae were fused together, there being no 
evidence of in terv ertéb ra l d is c s . A medium s iz e d  
abscess occupied the l e f t  psoas sheath, but there  
was no evidence of a r igh t psoas abscess in  front 
o f  the muscle. A prevertebral abscess extended  
as high as the ^th. dorsal vertebra, and a few 
su p e r f ic ia l erosions were found in  the bones above 
the primary focus.

On opening the right p leu ra l c a v ity  i t  was 
found to be f i l l e d  with a large quan tity  o f f lu id  
under pressure -  mostly c lea r , greenish  serum, 
with a sediment of pus. The p a r ie ta l and v is c e r a l  
la y ers of the pleura were shaggy and purulent.
The righ t lung was co llap sed  and s o lid ;  the l e f t  
lung congested; there was no evidence o f pneumonic 
tu b ercu lo sis  on e ith er  s id e .

Opposite the d isc between the 7th . and 5 th . 
dorsal vertebrae the p leura was g rea tly  thickened, 
and adherent to the w all o f  the p reverteb ra l ab scess , 
and presented a small p a th o lo g ica l opening connecting  
the abscess with the p leu ra l c a v ity .

In the abdomen, the caecum and co lon  were 
g rea tly  distended as far as the sigm oid; there was 
no apparent mechanical ob stru ction .

Marshall and Piney s ta te  that a psoas abscess causes
X X .

rapid d is in te g ra tio n  of the muscle. Considering the

rapid and complete recovery o f power in  the muscle a f te r  

a psoas abscess has been absorbed, i t  seems u n lik e ly  th a t  

d estru ction  o f the muscle takes p lace to any ex ten t; and 

further, such post-mortem specimens as I have examined 

have shown no apparent d estru ction  of muscle, even in  

cases o f long standing psoas ab scess. This i s ,  d ou b tless , 

due to  the reaction  o f the connective t is s u e s  forming a 

l im it in g  wall to  the abscess, and thus p ro tec tin g  the 

surrounding t is s u e s .
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The tendency to  "wander" from a p reverteb ra l p o s it io n ,  

i s  more marked in  abscesses in  the cerv ica l and lumbar 

regions, than in  the thoracic (excluding abscess from 

d isea se  o f the 11th. and 12th. thoracic verteb rae), 

although in  th is  region the abscess may fo llow  the 

in te r c o s ta l nerves; in  the ce rv ic a l and lumbar reg ions  

i t  i s  unusual for the abscess to remain long confined by 

the prevertebral fa sc ia .

The wandering abscess tends to  become subcutaneous 

even tu a lly , and, i f  l e f t  untreated, the sk in  i s  in volved  

in  the inflammatory reaction , and even tu a lly  g ives way 

before the continued to x ic  action  o f the b a c i l l i ,  and a 

sin u s i s  formed. I t  i s  p o ss ib le  that saprophytic co c c i, 

in  the deeper la y ers of the skin, in fe c t  the abscess  

secon darily  before sinus formation, and may p lay  th e ir  

part in  causing the skin n e cr o s is . In any case, a f te r  

a sinus i s  formed, secondary in fe c t io n  takes p lace  

in e v ita b ly . Secondary in fe c t io n  of the tuberculous 

abscess i s  follow ed by a greater tendency to  t is su e  

d estru ction , to  sequestrum formation, and to  the 

development o f secondary ab scesses which point 

s u p e r f ic ia lly  and form further s in u ses . A greater  

amount of to x in  i s  lib era te d  in  the c ir c u la t io n  and 

there i s  a d is t in c t  l i a b i l i t y  to amyloid degeneration  

of the sp leen  and kidneys, e t c .

The co lla p se  o f the vertebrae tends to  lim it  the
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a c t iv i t y  of the organisms, and h ea lin g  may occur in  

untreated cases, but more o ften  in  p a tie n ts  under 

treatm ent. As in  a l l  tuberculous le s io n s , granulations  

tend to  be exuberant, and in  the spine they may be 

troublesome i f  present on the dorsal surface o f the  

v er teb ra l bodies; here they may in te r fe r e  with the 

c ir c u la t io n  of the cord and give r is e  to  parap leg ia .

As h ea lin g  takes p lace the n ecro tic  m ateria l i s  

gradually replaced by granulations, and new fibrous  

t is s u e  i s  formed. The b o n e -ce lls  enter in to  formation  

o f  th ese  granulations to a very lim ited  ex ten t in  

u n in fected  cases; where secondary in fe c t io n  has taken  

p lace , however, and has been in  ex isten ce  for some tim e, 

the increased  reaction  leads to  the lay in g  down o f new 

bone by the o s te o b la s ts . The exuberance o f the  

granulations r e su lts  in  the new bone being present as  

osteophytio  outgrowths, which may even form connecting  

osseous bridges between adjacent vertebrae. This i s  

w ell shown in  the accompanying p r in t. ( F ig .2 .)

The absorption o f the abscess may occur at the same 

time as the h ea lin g  o f the bony le s io n , or may be 

postponed u n t il  la t e r .  Absorption may take p lace  

rap id ly  even without in terferen ce , as for example, by 

a sp ira tio n ; and i f  reso lu tio n  be complete, a l l  that  

remains i s  a fibrous th ickening to mark the s i t e  o f the 

ab scess.
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F ig . 2 . Case No.31. W.H. Primary le s io n  a f fe c t in g  the 2nd;., 
and Jnd. lumbar verteb rae. Secondary in fe c t io n .  
Osteophytio bridging between su ccessiv e  verteb rae.
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S Y M P T O M S .

The early  synptoms pf sp in a l ca r ies  in  the adult 

are so in s id io u s  in  th e ir  development, that i t  i s  only 

when the d isease i s  moderately advanced, that the 

p a t ie n t 's  complaints and the c l in ic a l  sign s take 

d e f in ite  form, in  a way that renders i t  p o ss ib le  to  

make a d iagnosis with any degree of assurance. Further, 

the in d e fin ite n e s s , and, in  some ca se s / the t r iv i a l i t y  

of the e a r l ie s t  symptoms, prevent the p a tien t from 

seeking medical advice u n t il  the d isease has been 

e s ta b lish ed  for some tim e.

The development of the c la s s ic a l  symptom -

deform ity in  the adult, i s  a slower process than in

the ch ild ; so much so that Menard sa id  that i t  takes S

years before the presence of P o tt 's  d isease  in  the adult
x x i .

can be recognised . In the ch ild  the bone i s  not

so dense, and o ffe r s  le s s  resista n ce  to  the d isea se;  

consequently the d estru ction  i s  more rapid, co lla p se  

occurs e a r lie r , and so i t  i s  rare to  fin d  the d isease  

producing symptoms in  the ch ild , without the presence o f  

a rea d ily  d etectab le  deform ity. In the adult th is  i s  

not, as a ru le, the case; the synptom of pain  i s  

present considerably before the development of an 

appreciable gibbus. There are, of course, exceptions  

to  t h i s .

I t  i s  evident from a study of the h is to r ie s  given
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by the p a tie n ts  whom I have questioned, that some o f the 

symptoms described by them are not n ece ssa r ily  those o f 

which they have made complaint to th e ir  medical a tten d an ts. 

The present knowledge of h is  d isease n atu ra lly  colours  

the p a t ie n t 's  story , and each one has doubtless endeavoured 

to th ink back, and bring in to  prominence every minor 

symptom which might p o ss ib ly  have Reference to  sp inal 

d ise a s e . This tends to obscure the inportant p o in ts in  

some ca ses , but even so, there remains a d e f in ite  

conform ity to ce r ta in  groups o f symptoms, in  the great 

m ajority o f ca ses .

I w il l  now describe in  general o u tlin e , the usual 

development o f synptoms as encountered in  adult sp inal 

c a r ie s . The account i s  based for  the most part on the  

p a tie n ts ' h is to r ie s ,  and p a rtly  a lso  on actual 

observations o f p a tie n ts  under treatment in  S t. Luke* s 

H osp ita l.

The lower dorsa l, and the lumbar, are the most 

commonly a ffe c te d  regions o f the ^ in e  in  adults,, and 

the fo llow in g  d escr ip tio n  re fers  more p a r ticu la r ly  to  

these regions.

The onset i s  so gradual that the p a tien t can rarely  

f ix  a d e f in ite  time when the symptoms were f i r s t  noted.

A s l ig h t  aching in  the small o f the back i s  experienced. 

This aching i s  not a ssoc ia ted  with any p a rticu la r  

movements, and shows no sp ec ia l p e r io d ic ity  at f i r s t .
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I t  i s  only noted when the p a t ie n t 's  a tten tio n  i s  not 

otherw ise occupied. Were i t  not for the subsequent 

development of apparent sp inal trouble the achings 

would be forgotten , as they are not regarded with any 

s ig n if ic a n c e  at the tim e.

Mild backache may p e r s is t  o f f  and on for  weeks, or, 

even months, and then the p a tien t begins to fin d  h is  

back gradually becoming troublesome. The backache 

becomes more severe, and i s  a ssoc ia ted  with d e f in ite  

movements and periods* I t  i s  now described as a pain, 

u su a lly  f e l t  right across the small o f the back, 

sometimes to  one or other sid e of the sp ine, but not in  

the spine i t s e l f .

The movement most con stan tly  a sso c ia ted  with the 

pain  i s  that o f r is in g  from bed in  the morning; i t  i s  

u su a lly  the e a r l ie s t  form of movement to  be a sso c ia ted  

with the pain, and i s  u su a lly  a lso  the most severe o f  

the pains f e l t  at th is  stage o f the d isea se . The pain  

i s  always ch aracterised  by a gradual easing with ex e rc ise , 

so that a fte r  moving about for a few minutes the pain  

p asses o f f  a lto g e th e r . As time goes on, however, i t  i s  

observed that the pain  takes longer to pass o f f .

About the same time, the p a tien t n o tice s  that 

towards the end o f the day the back aches rather severe ly , 

and continues u n t i l  he goes to  bed, th erea fter  the ache 

gradually leaves him so that he i s  not kept awake.
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Sleep i s  undisturbed and he remains free from pain  u n t i l  

g e tt in g  up the next morning. As with the morning pain, 

so i t  i s  observed with the evening pain th a t, as the 

d isea se  progresses, ly in g  in  bed takes longer than a t  

f i r s t  to  ease the pain.

Then pain in  the back i s  noticed  in  connection with  

movements such as stooping. During th is  movement the  

pain  i s  equally severe in  bending down and in  r is in g  

again, u n less some weight i s  being raised , when the 

l i f t i n g  g rea tly  augments the p a in . Consequently, such 

movements as bending down to  t i e  iç> the sh o e-la ces , or 

to  l i f t  anything from the ground, are avoided. Severe 

p ain  in  the same region  i s  a lso  f e l t  when r is in g  from a 

chair, and th is  i s  the more marked the longer the p eriod  

during which the p a tien t has been s i t t in g ,  before g e tt in g  

up from the ch a ir . Several other common movements are 

l ia b le  to  be cau sative of pain, for example, going up 

and down s ta ir s ,  more p a r ticu la r ly  the former; 

supporting a weight in  front of the ch est, or on the 

bent shoulders.

A ll these are movements which tend to  produce 

a n ter io r  f le x io n  of the sp ine, and an increased  load  to  

be supported by the extensor muscles o f the back. In  

s p i t e  of these p a i n s  the p a tien t i s  able to  run on le v e l  

ground, but does  not w i l l i n g l y  engage i n  vigorous ex erc ise
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A ssociated  with the p a in fu l movements, a certa in  

s t i f f n e s s  of the back i s  sometimes observed by the p a tie n t.

This stage o f the d isease may be continued over a 

period  o f many months. The p a tien t con su lts h is  doctor 

and a d iagnosis o f lumbago, myalgia or muscular rheumatism 

i s  made, and lin im en ts and massage are ordered. As a 

re su lt  o f th is  treatment the pains are a lle v ia te d  to  a 

s l ig h t  exten t, but they recur with undiminished sev er ity , 

and rest i s  advised. This treatment i s  follow ed by a 

d is t in c t  improvement; the pains disappear and the p a tien t  

i s ,  and the doctor may be, s a t is f ie d  at the r e su lt;  but 

soon or la te r , u su a lly  soon, a fte r  resuming a c t iv ity  the 

pain returns, and a further period  of rest i s  ordered 

with equally sa t is fa c to r y  r e su lt . This goes on for a 

considerable time, and a lso  there are periods of varying  

length  during which, even in  untreated cases, there i s  

p r a c t ic a lly  no pain . These rem issions are follow ed by 

return o f pain  with increased  se v e r ity .

A further feature i s  noted by the p a tien t in  that 

whenever he i s  jo lte d  as, for example, by tr ip p in g  over 

a stone, pain i s  induced in  the back, and sometimes in  

the spine i t s e l f .

In add ition , a new kind of pain develops which i s  

more severe as a ru le than the pain in  the back, but may 

s ta r t  as a a l ig h t  aching. I t  i s  neuralgic in  character, 

and i s  in variab ly  induced or aggravated by movements of
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the sp ine, such as tw istin g  or bending. This pain i s  

seldom loca ted  in  the small of the back, but i s  f e l t  in  

one o f severa l p laces according to the region o f the 

spine a ffec ted , e .g . the flank , or i l i a c  region o f the  

abdomen, or the front of the thigh, or over the buttock. 

The pain may be lo c a lis e d , or f e l t  throughout the course 

o f a cutaneous nerve. A fter a short time the nemralgic 

pain becomes very r e s is ta n t to  treatment; i t  may be 

induced by the s l ig h te s t  movement, and i s  o ften  

acoompanied by muscular spasm.

The pain in  the back p e r s is t s ,  but takes a secondary 

p la ce , and gradually comes to be disregarded as the 

n eu ra lg ic  pains become more in s is t e n t .

Soon a fte r , there appears a sw ellin g  in  the lumbar 

region  or the groin, o ften  assoc ia ted  with a ce ssa tio n  of 

the p a in s. The p a tien t goes to  h is  doctor and p o in ts  

out the sw ellin g , which i s  recognised as an abscess; 

the p a tie n t i s  examined, stripped , and a deform ity o f the 

spine i s  detected; an X ray examination i s  ordered; 

the d iagnosis i s  confirmed and recumbency in s t itu te d .

I have described the general oourseof the d isease  

going on to  the c l in ic a l  appearance of an abscess, as 

t h is  i s  the commonest mode of evo lu tion , before the 

d isease  i s  diagnosed. Not much le s s  frequent, however.
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are the cases in  which the d isease  i s  only recognised  

ahen the p a tien t complains of the appearance o f a bony 

prominence over the sp in e.

The v a r ia tio n s from the type I have ou tlin ed  are 

many, and I w i l l  re fer  to  some o f them when considering  

the symptoms in  d e t a i l .

The symptoms of P ott*s d isease may be summarised 

as fo llo w s :-

(1) Pain in  the back.

(2) Pain on jarrin g  of the sp ine.

(3 ) neuralgic p a in s .

(if) Abscess.

(5 ) Deformity.

( 6) A dditional symptoms.

1 . Pain in  the back. This may never be present in  p a tie n ts

who come for treatm ent, but would probably develop la t e r  

i f  the con d ition  remained undiagnosed. The syKptom may 

appear a f te r  abscess and sinus formation, but i s  most 

o ften  the e a r l ie s t  cause of con p la in t. In my s e r ie s  of 

70 oases th is  symptom was present in  ^1 ca ses , and in  if3 

o f th ese , i t  was the i n i t i a l  syiiptom.

The pain may vary from a s l ig h t  aching in  the

e a r lie r  stages to a severe sharp pain . I t  i s  u su a lly

in s id io u s  in  onset, but may appear suddenly. The mild 

aching i s  seldom the subject of complaint, being 'th e
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sort of ache anyone gets at the end of a t ir in g  day*, 

as one of my p a tie n ts  described i t .

There may be apparent a seasonal v a r ia tio n , the 

pain  being worse in  wet weather, and i t  i s  subject to  

rem issions o f varying duration, which tend to be le s s  

frequent, and more b r ie f , as the d isease p rogresses.

The movements commonly inducing the pain  have been 

described  already. The way in  which these movements 

are performed a lso  m odifies the character of the pain  -  

for example, when r is in g  from the s i t t in g  p o s it io n  i s  

attended by pain, the la t t e r  i s  sharp i f  the movement 

be performed quickly, and a d u ll ache i f  r is in g  slow ly .

As pain  in  the back i s  u su a lly  the f i r s t  sysptom 

o f sp in a l ca r ie s  in  the adult, i t  becomes of pyime 

importance to  be able to recognise i t s  cause. When an 

abscess or gibbus has developed, the d iagnosis i s  

com paratively easy, but when pain  in  the back i s  the 

only symptom, the d i f f i c u l t i e s  are grea t. I t  i s  by 

the d iagnosis s f  sp in a l ca r ie s  at th is  stage, that an 

in crease in  the number of early  cases submitted for  

treatm ent, can be obtained, and therefore th is  synptom 

requires carefu l consideration .

Although the p ath o log ica l processes at work in  

sp in a l ca r ie s  are known, yet i t  i s  very d i f f ic u l t  to  

determine the cause of a sso c ia ted  p ains. The
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m u lt ip lic ity  of stru ctures in tim ately  a ssoc ia ted  with  

the sp ine, both anatom ically and fu n ctio n a lly , confuse 

the is su e  as to  which one i s  responsib le for the pain .

The stru ctu res in  which the p a in fu l stim u li may a r ise  

through being p rim arily  involved  in  the d isease  in  i t s  

e a r lie r  stages are

a . Bone and periosteum .

b. Prevertebral ligam ents and fa sc ia e .

c . Spinal cord and nerves.

Bone and Periosteum . Pain in  connection with bone

d isea se  and p a r ticu la r ly  with d isease of the vertebrae,

i s  a very in co n sis ten t fa c to r . When the sh aft o f a long

bone i s  a ffe c ted  by acute in fe c t iv e  o steo m y elitis , the

pain  i s  u su a lly  very severe -  according to  EicholB i t
x x ii .

i s  the most in ten se  pain  with which we are fa m ilia r .

Acute o steo m y elitis  o f the vertebrae, however, may e x is t

w ithout any in d ica tio n  of vertebral o r ig in  beyond a

con traction  o f the psoas (when the lumbar region i s
x x i i i .

a ffec ted ) . In  erosion  of vertebrae by an aneurism,

severe d u ll aching pain  in  the back i s  experienced.

Simple tumours of bone are p a in le ss ;  a lso , p e r io s te a l  

sarcomata seldom cause pain in  the early  stages, but a 

c e n tr a lly  a r is in g  sarcoma i s  p a in fu l; secondary carcinoma 

o f bone may be without symptoms u n t il  p a th o log ica l fracbure 

takes p lace , but th is  event i s  u su a lly  preceded by a dull 

ache. Pain due to  tu b ercu losis  of bone i s  a very variab le  

symptom, and more o ften  i t  i s  absent or very s l ig h t .
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The p o s s ib i l i t y  o f pain a r is in g  in  bone i s  evident 

from the experiments already referred  to , in  d iscu ssin g  

the nerve supply o f the vertebrae. I t  i s  c lea r , however, 

from a con sid eration  of the presence, or absence, of pain  

in  various d isea ses of bone, that the symptom does not 

n e c e ssa r ily  acconpany bone d estru ction  by d isea se . The 

necessary fa cto rs for the production of bone pain would 

seem to  be a c er ta in  degree of pressure i>n the nerve 

endings, and a certa in  degree of rap id ity  in  the 

development o f that pressuare. I t  has been found by 

many observers, experim entally and c l in ic a l ly ,  that  

constant pressure on a nerve or nerve ending may be 

unattended by pain , but that a more or le s s  sudden 

in crease or decrease in  pressure, produces a p a in fu l 

sen sa tio n .

Where tuberculous d isease  a f fe c ts  the cancellous  

bone o f a vertebra, the process i s  so chronic, and 

in crease or decrease in  pressure on the endosteal nerve 

endings i s  so gradual, that the pressure may be considered  

as constant; a lso  the r ig id ity  o f the surrounding conpact 

bone, and the lim ited  range of movement p o ss ib le , r e la t iv e  

to  surrounding stru ctu res, guard the a ffe c te d  area from 

external in flu en ces which might a f fe c t  the degree of 

p ressure.

A s u f f ic ie n t ly  high p ressure, rapid ly produced, 

may conceivably be produced in  acute cases, to  cause bone
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pain , which i s  f e l t  by the p a tien t as a d u ll ache,over  

the le s io n . These cases, however, are rare and i t  

seems that in  the usual chronic case, bone pain  i s  not 

induced.

I f  i t  were to be assumed that the pain  in  the back 

under con sid eration  i s  caused by the bony changes alone, 

we should expect a s t i l l  greater proportion o f oases 

s ta r t in g  with th is  pain as a f i r s t  symptom, since a l l  

cases have more or le s s  s im ilar  p a th o lo g ica l changes 

taking p lace in  the bone. Also the pain would have 

to  be considered as a referred  pain, being never lo ca ted  

by the p a tie n t in  the bone, but at a lower le v e l  than 

the le s io n , and at the s id es  o f the sp in e. Were th is  

the case, we should not expect pain to be referred  

always along the p o ste r io r  primary d iv is io n s  of the 

sp in a l nerves.

A fa ct which I have noted in  my s e r ie s  of cases, 

and which seems to  me to  negative the o r ig in  of p a in fu l 

stim u li in  the bone and periosteum, i s  the greater  

frequency with which the thoracic d isease  rather than the 

upper lumbar d isea se , i s  a sso c ia ted  with pain on coughing 

or sneezing. The diaphragm i s  attached to  the bodies of 

the upper lumbar vertebrae, and when the bone and 

periosteum  o f these vertebrae are involved  in  d isease we 

should expect the sudden and powerful con tractions o f 

the diaphragm a sso c ia ted  with coughing and sneezing, to
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produce a p a r t ic u la r ly  p a in fu l sensation , i f  the a ffe c ted  

t is s u e s  were s e n s it iv e  to  p a in . Such a sensation  i s  not 

observed.

Prevertebral Ligaments and F asciae. When the tuberculous 

m aterial erupts on the surface of the bone, these form the 

a n terior  w all o f the resu ltin g  ab scess. Whether the p a in  

in  the back a r ise s  before th is  stage cannot be d e f in ite ly  

determined, but as such a stage occurs in  a l l  cases, the 

p o s s ib i l i t y  o f pain being due to involvement of the fa sc ia e  

and ligam nnts in  the d iseased  area, must be considered .

In considering th is  p o s s ib i l i ty ,  we have again to  

look to  the analogy of the response o ffered  to  tuberculous 

ab scesses by fa s c ia  in  other p arts of the body. In  a l l  

such the abscess m aterial tends to  follow  the fa s c ia l  

p lan es, so that in  most cases the fa sc ia  forms part o f  

the w all o f the ab scess. Yet in  none o f th ese  i s  pain  

f e lÿ  as a ru le; only when the abscess i s  retained  under 

considerable ten sion , i s  pain experienced. I t  may be 

assumed that in  the case o f prevertebral abscess in  

P ott*s d isease  the same con d itions hold good -  there i s  

absence o f pain due to the abscess i t s e l f  un less the 

ten sion , under which i t  i s  confined, i s  ex cess iv e . In  

acute oases such a cond ition  may p ossib ly  a r ise , but 

not in  the average case where the abscess develops slow ly . 

The ex isten ce  of pain in  the back, even when the abscess 

has tracked away from the spine, and i s  under no ten sion
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at a l l ,  e lim inates the fa sc ia e  as the cause o f th e .p a in .

0 . Spinal Cord and Nerves. The présence o f pain in  the 

back where in vasion  o f the vertebral canal has never 

occurred negatives the p o s s ib i l i t y  of involvement o f  

the cord being the cause o f the pain.

The region in  which the pain i s  f e l t  i s  supplied  

by the p o ster io r  primary d iv is io n s  of the sp in a l nerves, 

and where the abscess i s  confined p reverteb ra lly , i t  i s  

d i f f i c u l t  to  understand these nerVes could be

involved  in  the d isease  p rocess. We should rather 

expect involvement o f the an terior primary d iv is io n s  

to lead  to  pain  in  the d is tr ib u tio n  of th e ir  entaneous 

f ib r e s , at le a s t  before the p o ste r io r  primary d iv is io n s  

were a ffe c te d .

The im probability  o f the pain  being referred  to  

the d is tr ib u tio n  o f these p o ster io r  primary d iv is io n s  • 

o f the sp in a l nerves has already been considered .

I t  th erefore becomes necessary to  Ibok for the 

cause of the pain in  stru ctures which are secondarily  

a ffe c te d  by the d isease  in  the bones. These are

(a) P ostverteb ra l and in terv ertéb ra l ligam ents.

(b) P ostverteb ra l m uscles.

a . P ostverteb ra l and in terv ertéb ra l ligam en ts. These 

stru ctu res are not ord in arily  involved  to any extent



53*

by the tuberculous process, but as a re su lt o f the 

verteb ra l co lla p se  are subjected to  abnormal s tr e s s .

The movement o f the co llap se  o f the vertebrae takes 

p lace  around fix ed  p o in ts -  the in terv ertéb ra l 

a r t ic u la t io n s  -  so that as the anterior parts of the 

bodies f a l l  together the corresponding spinous p rocesses  

tend to separate. I f  the d isease a f fe c t s  one side o f  

the bodies more than the other, and co lla p se  occurs on

that s id e , then the ex trem ities  o f the transverse

p rocesses on the opposite side tend to separate. The 

degree o f separation  of these processes i s  not great, 

and u su a lly  occurs very gradually, but i t  i s  a greater  

displacement than occurs in  normal movements, and the 

in tersp in ou s, supraspinous and in tertran sverse  ligam ents 

may be put Tzpon the s tr e tc h . Sudden s tra in  on a 

ligam ent i s  always p a in fu l, but in  cases o f sp inal caries  

the stre tch in g  force i s  almost in variab ly  applied very  

gradually, so that the ligam ents are able to  adapt 

them selves to  the a lte r a tio n  by slow ly stre tch in g , and

th is  probably occurs p a in le s s ly .

P ostverteb ra l m uscles. The a sso c ia tio n  o f  pain  with  

cer ta in  movements, in  a l l  o f which muscular a c t iv ity  i s  

involved , and the lo c a lis a t io n  o f the pain, by the 

p a tie n t, in  the muscular masses on e ith er  side of the 

sp ine, are su ggestive , at le a s t ,  of the ex isten ce  of 

some muscular fa cto r  in  the causation  of pain  in  sp inal 

ca r ie s .
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A con sid eration  of the functions of the muscles of 

the back i s  o f use, in  my opinion, in  throwing l ig h t  on 

the cause of pain  in  the back in  adult cases of P o tt ’ s 

d isea se .

The most i avortant function  o f the muscles o f the 

back i s  the maintenance o f the erect p ostu re. The 

force o f grav ity  continually  tends to  a n te fle x  the spine, 

and th is  i s  prevented by the action  o f the extensor  

muscles o f the back.

Voluntary muscular a c t iv ity ,  when kept up for any

length  o f time, i s  soon follow ed by muscle fa tig u e , and

as the greater part o f man’ s days are spent in  the

tp r ig h t p o s it io n , i t  i s  c lea r  that th is  cannot be

preserved by voluntary muscular a c t iv i t y .  I t  has been

shown by S ir  C. Sherrington that the muscles concerned

in  m aintaining th is  upright p o s it io n  are in  a s ta te  o f

p ostu ra l, or p la s t ic ,  tone, th is  being d istin gu ish ed

from c o n tr a c t ile , or phasic, tone in  that i t  i s  capable

o f being kept up for long periods without sign s of
xx iv .

fa tig u e . The la te  Prof. J . Irv ine Hunter has

proved that th is  p ostu ra l tone i s  a function  of the 

slender, red muscle fib r es  of voluntary muscles, which 

are innervated e n t ir e ly  by non-medullated sympathetic 

nerves, each muscle fib re  being provided with sensory
X X V .

and motor nerve endings. The muscle fib res  which

are responsib le for the c o n tr a c t ile  tone of voluntary
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muscle are la rg er  and p a le, and are capable of much more 

rapid and powerful con traction  than the slender f ib r e s .  

These larger  f ib r e s  carry out voluntary movements by 

th e ir  contraction , during the performance o f which the 

slender f ib r e s  are in h ib ited ; at the conclusion  o f the 

movement the slender f ib r es  e s ta b lish  p la s t ic  tone in  

order to  maintain the new p o s it io n . This ton ic actio n  

i s  not attended by any change in  length  o f the slender  

muscle f ib r e s , which adapt them selves to the length  

imposed tpon them by the lengthening and shortening  

attend ing voluntary movement.

Sherrington has further demonstrated that the degree

o f ten sio n  in  the muscle during postural a c t iv ity  i s  very

sm all, and i s  more or le s s  constant whatever the length
x x v i.

of the muscle. The ten sion  u sually  developed i s

ju s t  enough fo r  normal requirements, and any extra load,

required to be borne, i s  maintained by the c o n tra c tile

part o f  the muscle. The degree of postural tension  may,

however, be considerably increased  to meet exceptional

circum stances. The postural a c t iv i t i e s  o f muscle are

apparently under the con tro l o f a nerve centre in  the

brain, and the work of Hunter seems to  in d ica te  the

form atio r e t ic u la r is  of the pons as the c e l l  s ta tio n

fo r  th is  puipose. The ponto-sp inal tr a c ts  of the cord
x x v i i .

subserve the maintenance o f postural a c t iv i ty .

C lin ic a lly , the ex isten ce  of muscular fa tigu e finds
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exp ression  as pain  located  in  the muscles them selves.

A study o f the patients* h is to r ie s ,  and the c l in ic a l  

observation  of adult oases o f sp inal ca r ie s , have le d  me 

to the conclusion  that backache and pain, as experienced  

by the m ajority o f these cases, are m anifestations of  

muscular fa tig u e , a ffe c t in g  the erector spinae m uscles.

The primary cause o f th is  fa tigu e i s  probably not 

a s in g le  factor , but a combination of se v e r a l:-

a. S tructural a lte r a tio n  in  the sp ine.

b. R eflex muscular r e g id ity .

c .  Muscle wasting.

d. Toxaemia.

a. S tructural a lte r a tio n  in  the sp in e . From a con sid eration

o f the p a th o lo g ica l changes occurring in  sp in a l c a r ie s , i t  i s

c le a r  that the co lla p se  which fo llow s the bone and d isc

d estru ction , tends to  increase the an terior load to be

borne by the a n ti-g ra v ity  muscles o f the back, for, as

A. 8 . B. Bankart has observed, i t  i s  not the function  o f

ligam ents to  withstand long-continued s tra in s , i t  i s  the
x x v i i i .

function  of m uscles.

Although the degree of co lla p se , in  the early  stages 

at le a s t ,  i s  s l ig h t ,  yet i t  cannot be corrected  by 

muscular action , or checked by ligam ents. The spine 

above the le s io n  i s  given a forward in c lin a t io n , thus 

advancing s l ig h t ly  the p o s it io n  of the centre of gra v ity
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of the body. The lower down in  the spine that th is  

occurs, the greater i s  the e f fe c t  produced on the centre  

of grav ity , by reason of the greater proportion of the 

spine which i s  thrown forward as a re su lt o f the c o lla p se .

To meet th is  stru ctu ra l a lte r a tio n  in  the spine, 

and consequent advancement of the centre of grav ity , the 

muscles o f the back, by increased  a c t iv ity ,  develop 

m odification s of the e x is t in g  sp inal curvatures which 

tend to d isp lace the centre backwards.

I t  i s  probable that, were no other fa cto rs  presen t, 

the muscles would be able to  e f f e c t  th is  compensation, 

as the co lla p se  u su a lly  occurs gradually, and the 

co rrectiv e  muscular forces would more or l e s s  keep pace 

with the changes in  the bone. Other fa c to rs , however, 

are present to  prevent the muscles from meeting the ex tra  

c a l l s  on th e ir  power, and perhaps the most important of 

th ese i s  r e f le x  muscular r ig id ity .

b. R eflex muscular r ig id i t y . This i s  a d irect resu lt of 

the d isea se , and i s  induced in  the muscles which act on 

the a ffe c te d  vertebrae. The degree of r ig id ity  v a r ies  

with the v iru lence o f in fe c t io n . The a ffec ted  muscle 

i s  in  a s ta te  o f increased  postu ra l tone and th is  i s  

con stan tly  maintained while the d isease i s  a c tiv e .

The low degree of ten sion  in  a muscle during normal 

p ostu ra l a c t iv ity  enables i t  to continue th is  a c t iv ity
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for very long periods without fa tig u e . Yfnen, however, 

sp e c ia l circum stances c a l l  for the maintenance of an 

in creased  postural tone, then the l i a b i l i t y  to fa tig u e  

i s  p rop ortion ately  increased . When stru ctu ra l a lte r a t io n  

in  the spine occurs as the resu lt o f c a r ie s , an in crease  

in  the postural tone of the an tig ra v ity  muscles o f the 

back i s  c a lle d  for to meet the increased  load, and to  

induce compensatory curves. The muscles, however, are 

already r e f le x ly  in  a s ta te  of increased  tone, and th is  

further c a l l  upon th e ir  reserve of power, greatly  reduces 

th e ir  r e la t iv e  immunity to fa tig u e .

In th is  s ta te  of a f fa ir s ,  there develops more and 

more a tendency for the c o n tr a c t ile  portion  of the 

muscles to  be brought in to  use, for purposes normally 

e f fe c te d  by the postural f ib r e s .

Muscle w asting. The r e f le x  wasting o f lo c a l  muscles 

which occurs in  connection with inflammations of bone 

and jo in ts , i s  apparent only in  the la te r  stages of 

sp in a l ca r ie s , a ffe c t in g  the muscles of the back. I t  

i s  doubtless present to some extent in  the early  s ta g es , 

but whereas s l ig h t  degrees of muscle w asting in  a limb 

are rea d ily  d etectab le  by comparison with the other 

lim bj, no such method of standardising the normal 

muscular development i s  p o ss ib le  in  the back.

Such wasting as may be present in  the e a r lie r  stages, 

would tend to hasten  the onset of fa tigu e in  the extensor
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m uscles under the increased  s tr a in  to which they are 

su b jected .

d. Toxaemia. Although the exten t, to  which to x ic

absorption  in  sp in a l ca r ie s  a f fe c t s  the general cond ition , 

i s  sm all, yet the continued mild toxaemia in  time produces 

a gradual reduction»of the p a tien t*s h e a lth . This, of 

course, w i l l  a f fe c t  the muscular power too, -and thus 

provide another fa cto r  which tends to  lower the re s ista n ce  

to  fa t ig u e .

The same fa cto r  may be observed to  exert a marked 

in flu en ce  in  those cases, . t o  which I have already made 

a llu s io n , in  which the onset o f pain  was immediately 

preceded by i l ln e s s ,  such as in flu en za . Obviously 

th ese  i l ln e s s e s  would tend to  p r e c ip ita te  the 

m anifesta tion  o f muscular fa tig u e  in  muscles already  

su b ject to  abnormal s tr a in .

Another fa cto r  which has been apparent in  the cases  

which I have in v estig a ted , seems to in flu en ce the 

production of backache due to  fa tig u e; and that i s  the  

nerve tone o f the p a tie n t . Bankart has drawn a tten tio n  

to  the a sso c ia tio n , in  the same in d iv id u a ls , of the 

development of p ostu ra l deform ities and a neurasthenic  

tendency, which he considers as e f fe c t  and contributory  

cause; according to  h is  observations neurasthenia i s

marked by a dim unition or p a r t ia l  in h ib it io n  of postural
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ton e . In my se r ie s  o f cases those p a t ie n t s ■

who might be described as being of a sym pathetiootonic 

type, in variab ly  gave a long h isto ry  o f backaches and 

pains* Presumably in  these p a tie n ts , who are h igh ly  

strung, and who, through o v e r -a c tiv ity  of the sympathetic 

system, are more or le s s  con tin u a lly  m aintaining a degree 

o f p ostu ra l tone higher than normal, the l i a b i l i t y  to  

fa tig u e  from ad d ition a l s tra in  on the p ostu ra l muscles 

i s  increased , as there i s  not the same reserve strength  

o f  muscle as in  the more normal in d iv id u a l. I have 

already referred  to  the fa ct that the muscular development 

of the back appears to  a f fe c t  the presence of the symptoms 

o f  backache, in  that those, who are a c t iv e ly  engaged in  

work which in vo lves the l i f t i n g  o f heavy w eights, e t c . ,  

are sp e c ia lly  l ia b le  to  be free  from pain in  the back 

u n t i l  a much more advanced stage o f the d isea se , than are 

those who lead  sedentary l i v e s .

This explanation  o f the cause o f the symptom of pain  

in  the back f i t s  in  s a t is f a c t o r i ly  with the various forms 

which the symptom may take. In the f i r s t  p lace the 

lo c a tio n  of the pain, by the p a tien t, i s  always to  the 

muscles below the s i t e  o f the le s io n , where i t  i s  c le a r  

on mechanical grounds that the e f fe c t  o f g rav ity  on the 

muscles would be f e l t .  Further i t  i s  most commonly 

observed that, wherever the s i t e  of the le s io n  in  the
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lower h a lf  o f the spine, even as high as the mid-dorsal 

region , the backache i s  loca ted  in  the small of the back; 

th is  i s  due to  the fa c t that any stra in  on the back 

muscles induced by grav ity , i s  eventually  conducted to  

the lumbar muscles in  the sm all o f the back, which 

support the whole o f the sp ine, in  the erect p o s it io n .

In only two cases o f my s e r ie s  of 70, was the le s io n  

above the m id-dorsal le v e l;  in  one of these the vertebrae  

a ffe c te d  were the i+th. and 5’th . dorsal vertebrae, and 

t h is  p a tien t* s f i r s t  symptom was pain in  the sm all of 

the back; in  the other case the 6th . and 7 th" ce r v ic a l  

vertebrae were a ffec ted , and in  the early  stages the pain  

was lo ca ted  in  the m id-dorsal region .

When the p ostural tone becomes inadequate there i s  

an almost constant s tra in  on the c o n tr a c t ile  f ib r es  -  

not a very severe one in  the ear ly  stages, but s u f f ic ie n t  

to  c a l l  forth  pain  when ad d ition a l e ffo r t  i s  required on 

the part o f these m uscles.

Stooping i s  con tro lled  by the extensor muscles of 

the back, and r is in g  to the erect p o s it io n  i s  the re su lt  

o f th e ir  con traction  -  both these movements, causing an 

in crea se  in  the work required o f the m uscles, may induce 

p a in .

R ising from a chair i s  e ffe c te d  by contraction  of 

the extensors o f the spine in  conjunction with those of 

the h ip s and knees, and consequently where these muscles
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are fa tigu ed  pain i s  induced.

The pain f e l t  towards the end o f the day, in  these  

oases o f P o tt 's  d isea se , i s  one o f fa tig u e  which passes  

o f f  w ith r e s t .

The pain  experienced on r is in g  from bed in  the 

morning i s  that o f rested  muscle s t i l l  showing the e f f e c t s  

of fa t ig u e . A s im ila r  s ta te  i s  o ften  found in  one who 

indu lges in  some unusual form of vigorous ex erc ise  such 

as a game o f Rugby fo o tb a ll, and who, a f te r  a n ig h t's  

r e s t , r is e s  with aching pains in  a l l  h is  muscles, these  

pains passing  o f f  to  a considerable extent with mild 

ex e r c ise .

The pains of muscle fa tig u e  may m anifest themselves 

over long periods -  months and even years -  and u su a lly  

with rem issions of varying duration. . The cause o f th ese  

rem issions, when the p a tien t i s  free from pain, i s  the 

reduction o f any one, or more, o f the fa c to rs  which I 

have considered as being contributory to  the production  

of the muscle fa t ig u e . The d isease  may be temporarily  

checked lead ing to  a le s s  to x ic  s ta te , and a lso  a 

dim unition in  the degree of muscular r ig id ity ;  the 

muscle may be able to  e s ta b lish  compensatory changes in  

the spine and the pain i s  re liev ed  for a tim e. Sooner 

or la t e r ,  however, the b a c illa r y  a c t iv ity  gains the 

upper hand, a further degree of bony co lla p se  may occur, 

and there may be an increase in  the toxaemia; the



p o stu ra l a c t iv ity  of the muscles again becomes inadequate 

and pain  fo llo w s.

Although there are signs of muscle fa tig u e , yet 

the muscle has in te r v a ls  when rest i s  obtained, during 

which recovery from fa tigu e occurs rapidly in  the e a r lie r  

sta g es , and a b i l i t y  for further work i s  acquired. As 

the continued s tr a in  i s  maintained for long periods, the 

ca p a city  of the muscle, for recovery from fa tig u e , i s  

by degrees reduced, and in  long standing cases, the 

muscles may become exhausted and the p a tien t c o lla p se s .

This muscular co lla p se  was observed in  two of my 

p a tie n ts .

Jenner V erra ll holds that the commonest cause o f  

1umbo-sacral backache i s  s tra in  thrown on the ligam ents 

o f  the sp ine, a f te r  muscular e f fo r t  has fa i le d  in  the
XXX.

maintenance o f an erect spine in  cases o f v isc e r o p to s is .

That muscular exhaustion i s  present in  these cases seems 

improbable, as the p a tien ts  are o ften  able to carry out 

movements in vo lv in g  considerable power on the part o f  

the muscles o f the back.

Backache i s  a lso  an occasional feature o f  

convalescence in  cases o f sp inal c a r ie s . Although the 

bony le s io n  may be quiet as observed c l in ic a l ly ,  and 

although rad iograp h ica lly there may be shown complete

s c le r o s is  and no sign s o f a ctiv e  d isea se , yet a fte r  the 

p a tien t has been g e ttin g  up for a few weeks, he may begin
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to experience aching in  the back, sim ilar  to  the aching 

o f  which he complained when h is  back f i r s t  started  to  

give trou b le . This i s  not, as a ru le, an in d ica tio n  

that the d isease  i s  s t i l l  a c tiv e , but merely that the 

compensatory curves have not yet been fu lly  estab lish ed , 

or that the wasted muscles have not yet s u f f ic ie n t ly  

recovered, and are showing sign s o f fa t ig u e . I t  i s  

therefore an in d ica tio n  for more carefu l regu lation  

o f the p a t ie n t !è e x e rc ise . In any case the aching 

u su a lly  passes o f f  as the muscular development 

p ro g resses.

Evidence o f muscular fa tig u e  in  the back may a lso  

be observed in  ch ild ren  su ffer in g  from sp inal ca r ie s , 

although the symptoms are not so w ell defined . Althou^i 

bone pain i s  encountered more frequently  in  these cases  

than in  ad u lts, i t  seems probable that muscular fa tig u e  

may p lay  a part in  causing the c h a r a c te r is tic  a ttitu d e s  

adopted by ch ild ren  with P o tt 's  d isea se , such as 

supporting the head with the hands in  ce rv ic a l d isea se , 

or supporting the trunk with the hands above the knees 

in  lumbar and thoracic  d isea se . These a ttitu d e s  are 

u su a lly  a ttr ib u ted  to  the d esire  of the p a tie n t to  

r e lie v e  the pressure between the d iseased  bone surfaces, 

but they might eq u ally , i f  not more, s a t is f a c t o r i ly  be 

explained  as attempts at r e lie v in g  the s tr a in  on the 

fa tig u ed  muscles o f the back.



Pain  on jarring  o f the sp in e . This pain, induced when 

the ^ in e  i s  subjected  to  a sudden jo lt in g , has o ften  

been considered as d iagnostic  of sp inal d isea se . The 

q uestion  of the lo c a tio n  of the pain by the p a tien t i s  

important in  th is  connection. Simple pain in  the back 

on ja rr in g  i s  not s u f f ic ie n t  to  clinch  the d iagnosis of 

Pott* s d isea se . I t  i s  necessary for the pain to  be 

referred  by the p a tien t to the spine i t s e l f  in  these  

ca ses, and always to the same part of the spine, before  

a d iagnosis can be made with confidence.

This syrïptom has u su a lly  been moderately la te  in

appearance in  my se r ie s  o f ca ses . I t  may, however,

be the f i r s t  cause of complaint, but in  th ese , as in  a l l

other cases where the symptom i s  p resen t, pain in  the

back on jarrin g  i s  always accompanied by the pain in

the back o f m scu lar fa tig u e . This constant a sso c ia tio n

n a tu ra lly  leads to  a consideration  of the p o s s ib i l i t y  of

muscular pain being induced in  th is  way. In many cases

where pain  i s  merely f e l t  in  the back, and in  the same

region as the backache pains, the sudden muscular

con traction  accompanying the jo lt in g  i s  doubtless the

source o f the pain, and not the jarring  o f the d iseased

bone. R. W. Lovett has referred  to pain on jo lt in g  as

occurring in  the back, in  p a tie n ts  su ffer in g  from s t a t ic
x x x i,

backaehe due to  an terior  a tt itu d in a l s tr a in  *

These are purely muscular p a in s.
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Out of 29, of my s e r ie s  of 70 cases, in  whom th is  

symptom was observed, in  22 cases the pain  was referred  

to  the muscles where the fa tigu e pains were f e l t .

In  7 of the ca ses, however, the pain  was f e l t  in  

the spine i t s e l f ,  and in  the region which proved to  be 

the s i t e  o f the bony le s io n . These p a ins, referred  to  

the bone i t s e l f  would seem to  be due to the sudden 

movement of the d iseased  p arts, producing a sudden change 

of pressure on the involved  nerve endings, these nerve 

endings otherwise being never subjected to  such changes 

o f pressure.

The cause o f the jo lt in g  may be prim arily  mechanical, 

or due to  muscular spasm, or to  a combination o f both. 

Tripping up over an unevenness of ground i s  a common 

mode of inducing the pain, another being the gen era lised  

muscular spasm which succeeds a fa ls e  step , as, for  

example, on making a step up with the foot when no 

e lev a tio n  of the ground i s  p resen t, or moving forward 

without n o tic in g  the ex isten ce  of a step down.

Another common experience with th ese p a tien ts  i s  

that rid ing  on a s o lid  tyred bus, p a r t ic u la r ly  on top, 

over uneven ground, induces the jarring  pain.

The pain, sometimes induced in  the back by coughing 

or sneezing, comes in to  th is  category.

3* Neuralgic p a in s . The group of pains a sso c ia ted  with
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sp in a l c a r ie s , which I have included under th is  general 

heading because of th e ir  character, as opposed to  the 

pain o f muscle fa tig u e , i s  a very important one. In  

my s e r ie s  of cases there seems to  be a very d e f in ite  

re la tio n sh ip  esta b lish ed  between the presence of these  

symptoms and the development of ab scesses. Out o f 34 

cases in  which neuralgic pains, due to  the sp inal 

d isea se , were present, in  21 there was a very intim ate  

connection between the c l in ic a l  appearance o f an abscess, 

and the ce ssa tio n  of the pain . The fo llow in g  case  

i l lu s t r a t e s  th is  p o in t.

Case No.20. H. 0 . A et.40. This p a tien t was admitted

fo r  treatment of b ila te r a l tuberculous epid idym itis, 
having an apparently quiescent sp inal le s io n  of  
over 3 years standing, and for which he wore a 
sp in a l support. He was allowed u p  wearing th is  
sp in a l jack et, but soon began to  complain o f pain  
in  the righ t lo in  o f an in term itten t nature.
The spine was considered to be the cause of th is  
pain , and recumbency was ordered. The only other  
in d ica tio n s o f p o ss ib le  a c t iv ity  in  the spine were 
mild parap leg ic synptoms shown by increased  knee 
jerk s, and p a te lla r  clonus. The p lantar r e flex e s  
were f lex o r  in  response.

During’ recumbency, he had two or three severe  
attack s o f pain in  the appendix region with s l ig h t  
tenderness in  th is  region; he gave a h is to ry  o f  
having had sev era l s im ila r  attacks p r io r  to admission,

A fter S months recumbency in  sp ite  of the 
p ers isten ce  of s lig h t  in term itten t pain  in  the 
appendix region, and the p ersisten ce  of g rea tly  
exaggerated knee jerks with clonus, the p a tien t  
was allowed up wearing h is  sp in a l ja ck et. The 
p ain  in  the r igh t i l i a c  region, and the increased  
knee jerks continued, but a fte r  about 3 months a 
gradual improvement became n o ticea b le . The 
p a tien t became much more steady, le s s  tremoroua 
and the pain  in  the ap p en d ix  r e g i o n  became le s s



ev ident, u n t i l  on the 27th. October 1925 there was 
no clonus e l ic i t e d ,  the knee jerks were only brisk, 
and the p a tie n t sta ted  that the pain was only very  
s l ig h t .  On examination I6 days la te r , the p a tien t  
declared he had had no pain at a l l  for several days; 
there was no clonus and the knee jerk s were brisk ;  
but a lumbar abscess was now apparent on the right 
s id e . Since then there has been no recerrence o f  
pain  or paraplegic s ig n s .

These neuralgic pains are commonly referred  to  as

root p a ins, but whether that i s  a correct d escr ip tio n  in

a l l  cases i s  very doubtfu l. Capelle a ttr ib u te s  the pain

to  pressure on the nerve trunks and roots in  the

in terv er téb ra l foramina, through dimunition o f the s iz e
x x x ii.

o f  the apertures by co llap se  of the vertebrae.
xx x ii i .

Behan a lso  appears to favour th is  explanation.

J . C o llie r , however, has pointed  out that the proxim ity

o f the in terv ertéb ra l foramina to th e 'a r t ic u la r  processes

prevents th e ir  narrowing to  any extent when the verteb ra l
xxxiv .

s e t t l in g  takes p lace . Compression of the nerve

roots in  the foramina as a re su lt  of the vertebral 

co lla p se  assuredly does not seem a sa t is fa c to r y  explanation  

for many of the neuralgic pains, because the la t t e r  may be 

p resen t in  marked degree where there i s  very l i t t l e  co lla p se  

o f  the bones, and moreover they may never be experienced  

in  cases where the kyphotic deform ity i s  grea t.

I t  i s  natural that symptoms of a sim ila r  character  

occurring in  the same d isea se , should be a ttr ib u ted  to  a 

common, or s im ila r , cause in  the various ca ses , but with  

these nerve symptoms a common explanation seems to  be
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about them i s ,  that the nature of the pains appears to  

in d ica te  the cau sative agent to  be pressure on the course 

o f sensory conducting nerve f ib r e s . The pressure agent 

in  the m ajority of cases seems to  be an abscess, as 

in d ica ted  by the frequent a sso c ia tio n  of pain and abscess  

already mentioned.

An abscess in  the vertebra l canal can quite conceivably  

account for referred  neuralgia pains, and i s  probably the  

commonest cause of g ird le  pains; i t  may a lso  cause some 

o f the u n ila te r a l p a in s. But the cause of the la t t e r  

does not u su a lly  appear to be dependant on an in tra sp ln a l  

ab scess, but rather on pressure induced ex tra sp in a lly  and 

probably at some d istance from the sp ine. This appears 

probable from the fa c t  that the lo c a l is a t io n  of pain  

preceding the c l in ic a l  appearance of an abscess, bears 

a /d ir e c t  re la tio n sh ip  to the s i t e  where the abscess i s  

going to  p r e se n t.. Thus, in  the case o f d isease of the 

lumbar region, the abscess in variab ly  fin d s i t s  way in to  

the psoas muscle where the lumbar p lexus i s  s itu a ted ;  

from here the commonest p erip h era l spread o f the abscess  

i s  down the psoas sheath to the groin, or by way of  

G rynfeld t's space to the lumbar region; i t  i s  s ig n if ic a n t  

that the appearance of an abscess in  the groin  i s  

commonly preceded by pain, of a neuralgic character, in  

the groin  or front of the th igh , w hile the appearance of 

a lumbar abscess i s  heralded by n eyralg ic pain over the



70.

buttock . This la s t ,  d oub tless, depends on the subcosta l 

and ilio h y p o g a str ic  nerves which leave the outer margin 

o f the psoas sheath, and pass outwards in  re la tio n  to  

the Space o f G rynfeldt, the f lo o r  of which they may 

p ierce  near i t s  outer boundary. The i l io - in g u in a l  

nerve a lso  runs p a r a lle l  with these two nerves at a lower 

l e v e l  and may have a re la tio n  to  the f lo o r  o f G rynfeldt’ s 

space at i t s  low est an gle. The la te r a l  cutaneous 

branches of the la s t  dorsal, and the ilio -h y p o g a s tr ic  

nerves, are both d istr ib u ted  over the c r e s t  o f the 

iliu m  to  the sk in  of the buttock -  the region to which 

pain  i s  referred  when a lumbar abscess i s  developing.

The pain  o f an abscess about to  present in  the groin  

i s  referred  to  th is  region, as a ru le, in  the area o f  

d is tr ib u tio n  of the femoral branch of the gen ito -oru ra l 

nerve which bears an an terior re la tio n  to  the psoas 

muscle in  most o f i t s  length , having p ierced  the psoas 

fa s c ia  a n te r io r ly  in  the abdomen.

The other regions, to  which the pains attending  

the development of a psoas abscess are commonly . referred , 

are down the outer sid e  of the thigh in  the d is tr ib u tio n  

o f  the external cutaneous nerve, which lea v es  the psoas 

at i t s  la te r a l  border to  enter the i l i a c  us sheath; and 

in  the front o f the th igh  in  the d is tr ib u tio n  o f branches 

o f the an terior  crural nerve -  th is  nerve leav ing  the  

psoas sheath at i t s  outer border above the brim of the 

p e lv is ,  to  l i e  between the psoas and ilia c iB  m uscles.
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The form of pain  a sso c ia ted  with these abscesses  

in d ica te s  some fa cto r , in  add ition  to  s in p le  pressure, 

which takes part in  the production of the pain . Behan 

d efin es  pain, due to  sin p le  pressure, as being constant
XXXV

and unaffected  by movement/ but in  the cases under

con sid eration  the pain  i s  in variab ly  induced or aggravated  

by movement, th is  character suggesting the presence o f  

some inflammatory change in vo lv in g  the nerve. I t  i s  

conceivab le that the nerves may become involved  in  the 

inflammatory w all o f the abscess, and r e la t iv e ly  fix ed  

thereby, thus becoming subjected  to  changes o f pressure  

by movement. This, however, seems inprobable, as one 

would reasonably expect th is  inflammatory involvement 

to  occur equally rea d ily  among the trunks o f the p lexus, 

and the synptoms do not in d ica te  th is  occurrence.

More probable s i t e s  o f involvement would be formed by 

the p o in ts  of p erfo ra tio n  of the psoas sheath by the 

nerves, and th is  i s  borne out by the r e la t io n  o f the  

nerves, which u su a lly  show sig n s of a f fe c t io n , to  the 

psoas sheath, and to  the d ire c tio n  in  which the abscess  

track s. Thus the abscess which i s  fo llow in g  the muscle 

to  the groin, induces referred  pain  in  the d is tr ib u tio n  

o f the g en ito -cru ra l nerve, which p ierces  the fa sc ia  

a n ter io r ly , w hile the lumbar abscess tracking la t e r a l ly  

comes in to  r e la t io n  with the la s t  dorsal, the i l i o -  

hypogastric and the i l io - in g u in a l  nerves as they p ierce  

the la te r a l  aspect o f the psoas sheath . Probably the
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abscess which i s  to  become lumbar enters the psoas more 

p o s te r io r ly  than that which i s  to  appear in  the groin .

The psoas sheath i s  thickened in  the region o f the 

a c tiv e  abscess and m ild ly  inflamed; the nerve sheaths 

a lso  may be a ffe c te d  although they are far more res ista n t  

to  inflammatory p rocesses, than i s  the fa s c ia  o f a muscle 

sheath. Where the nerve p ierces the sheath a mild degree 

o f c o n s tr ic t io n  of the nerve takes p lace due to the 

reactionary  th ickening of the fa sc ia , and such p e r in e u r it is  

as may be present in creases the i r r i t a b i l i t y  o f the nerve, 

and exaggerates any p a in fu l stim u li which i t  may su sta in . 

Movements o f the trunk are accompanied by con traction  or 

re la x a tio n  o f the psoas muscle, which would induce changes 

of pressure on the abscess by the muscle. These changes 

o f pressure are communicated equally to  a l l  parts o f the 

abscess w a ll, and consequently are f e l t  by the nerve at 

the r e la t iv e ly  fix ed  point where i t  p ierces  the inflam ed  

muscle sheath. Under such circum stances the r e l i e f  o f  

pain  fo llow in g  evacuation of the abscess, o# the reduction  

in  pressure by i t s  tracking further a f ie ld , i s  rea d ily  

understood.

The fo llow in g  are examples o f th is  a sso c ia tio n  o f pain  

and abscess

Case No.ij. A. F. A et.2^. Following an attack  of  
in flu en za , she began to experience pain  in  the 
l e f t  buttock, which wras present more or le s s  
con stan tly , and noticed  when walking.Movement



was always a sso c ia ted  with the pain, and at such 
times the l e f t  le g  used to  * draw up* . She was 
trea ted  as s c ia t ic a  for a few weeks, and hot a ir  
baths were adm inistered which re liev ed  the pain  
somewhat, and reduced the tendency to  f le x io n  of 
the h ip . As the pain  got b etter  an abscess 
developed in  the l e f t  lumbar region, forming a 
d e f in ite  sw e llin g . There was no recurrence of 
p a in . In th is  case there was d isease  o f the 
3rd. and i}-th. lumber vertebrae.

Case No.13 » P. S* A et.22 , This p a tie n t was a
pensioner, the d is a b il i t y  being chronic pulmonary 
tu b e r c u lo s is . His f i r s t  sp inal symptom was pain  
in  the righ t buttock over the region o f the dorsum 
i l i i ,  the pain being sharp and occasion al, and 
induced p a r ticu la r ly  by stooping. This continued  
for  about three weeks, and he was sent in  to  an ■ 
infirm ary, where hot fomentations were applied  for  
another three weeks, when a right lumbar abscess 
appeared and was in c ised , the p a tien t being  
subsequently free from pain. The d isease  v/as 
la t e r  found to  involve the 12th. dorsal and 1 s t .  
lumbar vertebrae. The X ray appearance o f th is  
p a t ie n t 's  spine i s  shown in  Figure

Case No.3^» M. H. A et.2y. There was no previous 
h is to r y  o f in te r e s t .  A fter the b irth  of th is  
p a tien t* s  second ch ild  in  1920, she used to n o tice  
d if f ic u l t y  in  g e ttin g  up a fte r  s i t t in g  in  a chair, 
on account o f pain in  the back; a lso  she could  
not stand stra ig h t for a few seconds a fte r  r is in g  
from the ch a ir . Otherwise there was no d is a b i l i t y  
and she was able to fo llow  her usual a c t iv i t i e s .
This con d ition  p e r s is te d  u n t il  October I923, when 
she began to  n o tice  pain  in  the right thigh, 
p a r tic u la r ly  ju st above the knee. Also the pain  
in  the back became more constant preventing  
stooping, e t c . She attended h o sp ita l for 6 months, 
the pain  continuing, and about the beginning of 
June 192%, a sw ellin g  developed in  the right groin . 
Recumbency was in s t itu te d , and soon a fte r  the abscess  
was in c ised , and th erea fter  she was free from p a in . 
This p a t ie n t 's  le s io n  was in  the 2nd. and 3?&' 
lumbar vertebrae as shown in  Figure 5 *

Case No.21 . W. 0 . A e t .l6 . This man, a fte r  a f a l l  in  
which he hurt h is  back, experienced backache for  
sev era l years, o f f  and on, u su a lly  induced by 
stoop ing . While in  the Army he went s ick  more 
than once on account of the pain, but received  no 
treatm ent, being probably looked upon as a malingerer.



A lso, a fte r  leav in g  the Army, he consu lted  a doctor  
who said  he had lumbago. After about s ix  years 
from the onset he began to n otice  the aching pain  
rather worse, ana  p a r t i c u l a r l y  so, on g e ttin g  up 
in  the morning, and on r is in g  a fte r  s i t t in g  in  a 
ch a ir . This s ta te  of a f fa ir s  continued for about 
two years, and then he noticed  that whenever he was 
jo lte d  the pain  was severe in  the back, so that he 
had to give up h is  u s u a l  a c t iv i t i e s ,  such as 
fo o tb a ll;  h is  occupation was that of a baker's 
vanrnan, and he found he had to get down from the 
van very g in ger ly  in  order to avoid p a in . Then, 
a fte r  about a week during which he could not stoop  
on account of a 'catch ing' pain in  the l e f t  groin , 
he n oticed  a sw ellin g  there which increased  in  
s iz e  rap id ly , but at the same time the 'catch in g' 
pain  ceased . He was admitted to  h o sp ita l, and 
the abscess was asp irated . The a ffe c te d  part of 
the spine was the lumbo sacra l a r t ic u la t io n , and 
the ii-th. and 5 th . lumbar vertebrae.

There are many ca ses , however, in  which the 

involvement o f a nerve in  the psoas sheath, does not 

appear to exp lain  s a t is f a c t o r i ly  the neuralgic pains  

which are p resen t. Such are the cases o f 'g ir d le  p a in ',  

and a lso  severa l cases o f  u n ila te r a l pains, as for  

example in  the case already described -  Ho. 20 -  in  which 

the a sso c ia t io n  of paraplegic symptoms with fhèupain, 

and th e ir  sim ultaneous disappearance with the peripheral 

appearance o f the abscess, suggest a common, cen tra l 

s i t e  o f o r ig in .

The onset of the g ird le  pain may be as a u n ila te r a l  

pain  separated from the commencement of b ila te r a l pain  

by a variab le  period  -  sometimes months, yet i t  i s  

d i f f ic u l t  to  a ttr ib u te  th is  to su ccessive  involvement 

of symmetrical nerves p er ip h era lly . In these cases i t  

seems necessary to invoke the presence of an in tra sp in a l
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a b scess . This must ev id en tly  occur frequently  

without producing symptoms. The abscess gains 

entrance to  the sp in a l canal by d irect extension  of the 

ca r ie s  to  the dorsum of the bodies and d isc s , or by way 

of the in terv ertéb ra l foramina.

The f i r s t  e f f e c t  o f an abscess, s itu a ted  on the 

dorsum o f the verteb ra l bodies, i s  produced on the 

venous plexus which i s  s itu a ted  there, under cover 

o f  the p o s te r io r  common ligam ent. As a re su lt o f 

mechanical pressure, and o f to x ic  thrombosis, 

ob stru ction  to  the venous return i s  e s ta b lish ed .

This i s  the main path o f return for the blood from the 

con ten ts of the sp in a l canal, and so there fo llow s  

venous con gestion  o f the cord, and nerve roots and 

meninges; the c ir c u la t io n  i s  maintained c h ie f ly  by 

the in terv er téb ra l veiha which are d ila te d  to  meet the 

extra  needs.

The movements o f the trunk are e ffe c te d  by 

muscular con traction , so that con traction  or re laxa tion  

o f the p er isp in a l muscles accompany each movement.

These muscular changes produce s lig h t  displacem ents in  

the nerves in  c lo se  r e la tio n  to  them, contraction  o f the 

muscles e f fe c t in g  a mild degree o f tra c tio n  on the nerves 

Normally th is  i s  too s lig h t  a stim ulus to take any e f f e c t  

on the nerves, but when the nerve roots are congested, 

they are h y p er irr ita b le  and so able to appreciate the



s l ig h t  nerve stre tch in g  induced by muscular con traction . 

The response to  stim ulation  i s  more read ily  induced in  

the sensory roots than in  the motor roots, and so pain, 

rather than motor symptoms, are the r e s u lt .  The 

muscular changes accompanying movements of the spine 

are more or le s s  symmetrical, and so the nerve roots 

o f both s id es  are stim ulated . IJhere the venous 

con gestion  a f fe c t s  one root more than the other, the 

root pain  may be u n ila te r a l .

A s im ila r  re su lt  would be obtained by in terferen ce  

with the blood supply of the nerve trunk and roots from 

w ithout, the abscess entering the verteb ra l canal by the 

in terv er téb ra l foramen and c o n str ic tin g  the nerve roots 

th ere .

The r e l i e f  of in tra sp in a l pressure by 'wandering* 

o f the abscess away from the sp ine, would read ily  account 

for  the disappearance of these root pains, as the in tra ­

sp in a l and prevertebral ab scesses would be continuous 

with each other. Some such arrangement was probably 

present in  the case No. 20 -  an in trasp in a j abscess 

producing u n ila te r a l root pain  of the 11th . thoracic  

nerve, and a lso  causing oedema of the cord with 

consequent p arap leg ia .

Where the degree of congestion  in  the nerve roots  

i s  very great, the resu ltan t h y p e r - ir r ita b il ity  may be
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such that the s l ig h te s t  stim ulus re su lts  in  acute root 

p ain .

Neuralgic pains, as opposed to muscle fa tigu e pains, 

u su a lly  occur as r e la t iv e ly  la t e  symptoms, but they are 

not in freq u en tly  the f i r s t  evidence o f sp in a l d isea se , 

and may even precede the appearance o f fa tig u e  p a ins.

In 9 o f Diy s e r ie s  of J O  ca ses, neuralgic pain  was the 

i n i t i a l  symptom.

The se v e r ity  o f the pain  i s  very v a r ia b le . I t  

may be present as a s l ig h t  aching, or may be æ^xnrciating 

and s u f f ic ie n t ly  severe, i f  f e l t  in  the abdomen, to  

suggest the presence o f acute c o l ic .  The pains may be 

moderately severe and in term itten t, but more often  there  

i s  a continuous d u ll pain, subject to  paroxysmal 

exacerbations. The la t t e r  are in variab ly  induced by 

movement, such as stooping, tw istin g , coughing and 

sn eezin g . . The pain  i s  not in freq u en tly  very severe at 

night in  untreated cases, keeping the p a tie n t  awake, 

and sometimes, i f  he be r e s t le s s ,  waking him out o f 

s le e p .

The lo c a l is a t io n  of the pain  v a r iés  with the region  

a ffe c te d  and the nerve root or trunk involved .

In the ce rv ic a l region, neuralgic pains form a 

common mode of on set. S uboccip ita l d isease i s  

accompanied by rad iatin g  pains over the back of the
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head in  the d is tr ib u tio n  of the great o c c ip ita l  nerve. 

Lower down, pressure on the great auricular nerve may 

give r is e  to  neuralgic pains over the mastoid, while in  

a ffe c t io n s  of the lower ce r v ic a l region, pain  over the  

shoulders and down the arms are present when the roots  

or nerves, from the cerv ica l enlargement, are involved .

I t  i s  in  the thoracic le s io n s  that ' g ird le  pain* i s  

most ty p ic a lly  encountered, the pain being referred  along 

the course of the in te r c o s ta l nerves of both s id e s .

The ty p ic a l 'g ir d le  pain' i s  f e l t  round both sid es o f  

the ch est, but in  some cases the pain i s  only referred  

to  the regions over the la te r a l ,  or term inal, cutaneous 

branch •

D isease of the lumbar vertebrae may be accompanied 

by b ila te r a l  root pains but they are much l e s s  common 

than in  the dorsal region . They occurred in  3 o f my 

cases, in  which the pains were f e l t  sim ultaneously and 

sym m etrically in  both le g s ;  ( l)  the 11th. and 12th. 

dorsal and 1 s t .  lumbar vertebrae were a ffec ted , and the 

pains were over the back of both h ips (12th. dorsal 

nerve), and in  the upper part of the thigh a n ter io r ly  

( 1 s t .  and 2nd. lumbar nerves); (2) d isease of the 4-th. 

and 5th . lumbar vertebrae, and pain down the back of 

both th ighs (1 s t .  three sacral nerves); (3) a 2nd. 

and 3rd. lumbar le s io n  with pains shooting from the 

buttocks round the outer sid es of the h ip s , and down



the front of the th ighs to the inner side of the knees 

( 2nd. and lumbar n erv es). I t  i s  of in te r e s t  that

in  a l l  three cases pain was much more marked on one sid e  

than the other, and subsequently in  the case of (2 ), and 

o f (3 ), an i l io p s o a s  abscess developed on the side on 

which pain was more severe.

The usual referred  pains in  lumbar d isease  are 

those due to  the psoas abscess, and i t s  subsequent 

course. These pains, which are u n ila te r a l, I have 

already considered .

A bscess. This may be looked upon as a com plication  

o f P o tt 's  d isea se , but I have considered i t  under the  

heading o f symptoms, because an abscess i s  in variab ly  

p resen t.

I t  i s  only in  a cer ta in  proportion of cases, 

however, that the abscess comes to  be recognised  

c l in i c a l l y  -  in  o f my s e r ie s  of J O  ca se s . Of the 

remaining 22 ca ses , 10, a l l  o f which were thoracic  

a f fe c t io n s , showed rad iograph ically  the.presence of 

an ab scess, leav in g  12 out of J O  cases in  which an 

abscess cannot be d etected .

The prevertebral abscess in  connection with sp inal 

c a r ie s  may a t ta in  to  a great s iz e ,  extending up and down 

the v er teb ra l column, str ip p in g  the prevertebral ligam ents 

and fa sc ia e  from severa l vertebrae. There i s ,  however.



60.

even with the la r g est ab scesses, when not secondarily  

in fe c te d , very l i t t l e  co n stitu tio n a l disturbance, no 

r ise  in  temperature and frequently  no pain due to the 

abscess i t s e l f .

An abscess may, though seldom, be the f i r s t  evidence 

of sp in a l c a r ie s  in  an adult, but i t  i s  very frequently  

the f i r s t  sinrptom by which a correct d iagnosis i s  made.

In  the se r ie s  of 70 cases, in  only 2 was the su p e r f ic ia l  

appearance o f an abscess the f i r s t  synptom, but in  30 

oases i t  was th is  symptom which brought about a d iagnosis  

of tu b ercu lo sis  of the sp in e.

Should the abscess become secondarily  in fected , i t  

grows at a much greater rate than a sin p le  cold  abscess, 

and tends to in f i l t r a t e  the t is s u e s ,  producing a greater  

reaction , lo c a l  and general. Pain i s  u su a lly  present 

in  the region o f such an abscess, and remains u n t il  the 

pus i s  evacuated. An e levated  temperature i s  a lso  an 

accompaniment of the ab scess.

The pus from the cold  abscess in  P o tt 's  d isease  

v a r ies  in  con sisten cy  in  d iffer en t cases;* there are 

four types commonly encountered.

a. The a c tiv e  abscess contains a w hitish  yellow  
f lu id , most commonly of a creamy co n sisten ce .

b. The abscess in  the early  stages of reso lu tion
• may be very large, co n sis tin g  mainly of c lea r , 

serous f lu id  of the colour of urine, or with a 
greenish t in t .  In the lower parts of such an 
abscess there i s  found a sed im ent  of caseous  
m ateria l.



c . At a la te r  stage o f reso lu tion , the serous 
f lu id  i s  la r g e ly  absorbed, and a pultaceous  
mass of n ecro tic  m aterial occupies the abscess  
ca v ity .

d. Another form of abscess i s  the haemorrhagic 
abscess, from which a chocolate-coloured  pus i s  
obtained. In such abscesses the tubercle  
b a c i l l i  are r e la t iv e ly  abundant, and examination 
of a d irec t smear of the pus revea ls the organisms. 
These ab scesses are of more seriou s impoart than 
the other types, as they almost in variab ly  proceed 
to  sinus formation in  sp ite  of a l l  precaution s.

The f lu id  from a cold  abscess u su a lly  contains 

tub ercle  b a c i l l i ,  but in  varying numbers and d is tr ib u tio n .  

I t  i s  customary in  trea tin g  abscesses in  S t. Luke* s 

H ospital to  have a portion» of the m aterial removed at the 

f i r s t  a sp ira tio n , examined both m icroscop ica lly  and by 

guineapig in o cu la tio n . In 30 o f my se r ie s  of oases, an 

abscess was present apparently free  from secondary 

in fe c t io n ;  examination o f these for the tubercle  

b a c illu s  gave 19 p o s it iv e  and 11 negative r e s u lts .

In th is  connection i t  i s  perhaps advisable to  re fer  

to the method of a sp ira tin g  a cold  abscess with a view 

to 'in d e n tify in g  the presence o f Koch*s b a c illu s . The 

examination of a d irec t smear m icroscop ica lly  i s  a 

ted iou s procedure, however necessary; but the p ro b a b ility  

of obtain ing a r e la t iv e ly  large number o f b a c i l l i  on the 

s l id e , and thus f a c i l i t a t in g  the search for the organ ise  

can be enlianoed by examining the la s t  drops of pus 

evacuated from the abscess at a sp ira tio n . I t  has been 

observed by Dr. W. M. Oakden, the Medical Superintendent



o f  S t. Luke's H osp ita l, that a larger proportion of 

p o s it iv e  re su lt^  from d irect m icroscopical examination, 

i s  obtained by adopting th is  method than i f  the f i r s t  

p ortion  o f the pus, obtained by asp ira tion , i s  examined.

Although a l l  the abscesses in  sp in a l ca r ies  form 

p rev erteb ra lly  in  the f i r s t  p la ce , th e ir  subsequent 

ev o lu tio n  v a r ies  in  the d ifferen t regions o f the sp in a l 

column.

C erv ica l. In whatever part o f the cerv ica l spine the 

abscess may form, i t  u su a lly  i s  d etectab le , at some sta g e , 

as a retropharyngeal sw e llin g . When the d isease i s  

prim arily  in  the lower part o f the cerv ica l region, the 

abscess tends to  track upwards, rather than downwards, 

and so becomes retropharyngeal. When i t  a tta in s  a 

moderate s iz e  there may be dysphagia, but before th is  

synptom develops i t  i s  u sua lly  n oticeab le  that Ithe 

p a tien t speaks with a nasal tv^ang, due to  the im perfect 

separation  of the nasopharynx by the so ft  p a la te .

This q u a lity  o f the voice i s  o ften  quite c h a r a c te r is t ic .

There i s  l i t t l e  tendency on the part of the 

abscess to  p erforate the p o ste r io r  pharyngeal w a ll, 

when not secondarily  in fec ted , the prevertebral fa sc ia  

o ffer in g  considerable resista n ce  to  i t s  advancement.

The abscess th erefore takes a path o f le s s  resista n ce  

and tracks outwards, behind the prevertebral fa sc ia  as



far as the deep surface o f the sternom astoid muscle ; 

i t  then continues further la t e r a l ly  to form a sw ellin g  

behind the sternom astoid, or p asses downwards in  the 

neck under cover of that muscle to become s ip e r f ic ia l  

in  the region o f i t s  in ser tio n , or in  the p o ster io r  

tr ia n g le  o f the neck,

When a retropharyngeal abscess has become seco n d a r ilf  

in fe c te d  there i s  a tendency to  u lcera tio n  through the 

p o ster io r  phacyngeal mucosa, so that the pus may be 

discharged in to  the pharynx. This may take place  

gradually and without a ttra c tin g  the p a t ie n t ’ s a tten tio n .

D. B. A e t .lg . This p atien t was su ffer in g  from
su b o cc ip ita l d isease  o f long standing; there were 
severa l discharging sin u ses over the upper part o f  
the front of the ch est, and another on the right 
sid e of the neck behind the lower part o f the sterno 
m astoid muscle. He was treated  on a p la s te r  boat 
with head p iec e , and improved considerably. At 
one stage of the treatm ent, however, he developed 
albuminuria; on examination about a fortn ight  
a f te r  th is  appeared, a small abscess was detected  
behind the middle of the l e f t  sterno-m astoid, 
pressure on which caused discharge of the serum 
and caseous fla k es from the sinus on the right 
sid e  o f the neck; no retropharyngeal sw ellin g  
could be seen, and there was no enlargement of 
the l iv e r  or sp leen . A few weeks la t e r  the 
communication, between the abscess and the sinus 
on the opposite s id e , could no longer be demonstrated, 
but pressure on the abscess caused the p atien t to  
observe that he f e l t  as though something was being 
discharged in to  the back o f h is  mouth, and when he 
was turned on to  h is  sid e  and pressure was applied  
ex ter n a lly  over the abscess, he was able to sp it  up 
the contents of the la t t e r ,  demonstrating the 
ex isten ce  o f a pharyngeal sin u s. The abscess was 
in c ise d  and drained, and. soon a fte r , on te s t in g  the 
urine there was no albuminuria detected , and i t  never 
recurred during the fo llow ing two months, during 
which the p a tien t was in  St. Luke's H osp ita l.



P articu la r  in te r e s t  attaches to th is  case in  
the apparent a sso c ia tio n  o f albuminuria with in g estio n  
of the discharge from a retropharyngeal ab scess.
From the time the albuminuria was f i r s t  noticed  the 
urine was frequently  examined, and continued to  show 
the presence of albumen u n t i l  soon a fte r  the abscess 
was drained on to the skin  su rface .

The ce r v ic a l abscess seldom passes backwards between 

the extensor muscles o f the neck to  point at the back in  

the region  o f the ligamentum nuchae.

The extension  o f a prevertebral abscess up\?ards in  

the neck i s  w ell shown by the fo llow ing c a s e : -

D. H. A et.19* This p a tien t was under treatment for
c e r v ic a l ca r ie s  a ffe c t in g  the 6th . and yth . vertebrae. 
She had a large retropharyngeal abscess which was on 
sev era l occasions asp irated  from the sid e of the neck. 
She did not improve and died a fte r  cerebral symptoms 
had been present for a fo r tn ig h t. No organisms were 
found in  the cerebrospinal f lu id  and no abnormal 
c e l lu la r  con ten t.

Post-Mortem. The c e r v ic a l spine was exposed from 
the dorsal asp ect, and the vertebral canal opened by 
removing the spinous p rocesses and laminae. The 
righ t transverse processes o f the 6th . and yth . 
c e r v ic a l vertebrae were considerably destroyed, and 
in  th is  region the pus entered the vertebral canal 
by the in terv ertéb ra l foramen. The cord and 
meminges appeared to  be normal except that the dura 
was lo o se ly  adherent to the bone in  the lower 
c e r v ic a l reg ion . The dorsal aspect o f a l l  the 
vertebra l bodies and d isc s  appeared normal. The 
p reverteb ra l abscess extended from the y th . c e r v ic a l  
vertebra upwards to  the base of the s k u ll .  The 
l e f t  transverse process of the a t la s  was eroded.

The calvarium v;as opened and the brain and 
meninges found apparently normal. No tubercles  
were found. On exposing the base o f the brain and 
sk u ll, a c o l le c t io n  o f in sp issa ted  pus was found 
extrad u ra lly , extending in  the b a s ila r  groove from 
the right sid e of the foramen magnum as far as the 
p o ster io r  o lin o id  process; about the middle of the 
b a sila r  groove a small th ick  adhesion bound the p ia -  
arachnoid over the pons to the dura.



Thoracic. The c h a r a c te r is tic  feature of abscesses in  

th is  region, as far down as the 11th. thoracic vertebra, 

i s  the tendency to  remain m ed iastina lly , without tracking  

away from the sp in e. In th is  p o s it io n  an abscess can 

only be d etected  by means o f an X-ray photograph.

I t  i s  d i f f i c u l t  to  understand virhy the abscess 

should remain so long in  th is  p o s it io n . Not in frequently , 

however, the abscess wanders, being guided by an in te r c o s ta l  

nerve; fo llow ing the p o ster io r  primary d iv is io n  the abscess  

may pass back and appear as a dorsal abscess; or, the 

abscess may track with the an terior primary d iv is io n  and 

present with the la te r a l  cutaneous branch in  the in fr a -  

a x il la r y  region; or again, the abscess may follow  the  

guidance of a rib , str ip p ing  up i t s  covering fa sc ia  and 

periosteum , and then become subcutaneous over some part 

of the r ib . The action  o f the abscess in  str ip p ing  the 

periosteum  from the rib  may be m isleading, for, i f  the 

abscess be opened up and explored with a probe, the 

contact with bare bone may be looked upon as confirming 

a te n ta t iv e  d iagnosis of tuberculous rib , and resectio n  

i s  performed. That such a mistake was made in  the 

fo llow in g  case i s  far  from certa in , but the h is to ry  i s  

su ggestive  and in te r e s t in g .

Case No.ij-2 . G. C. A et.36 . At the age of 11, he was 
trea ted  for tu b ercu lo sis  o f the 8th . l e f t  r ib , an 
abscess over th is  rib  in  the back, being in c ised , 
and the rib  scraped. Otherwise he was always 
a c tiv e  and healthy u n t i l  jo in ing the Army. In  
1916 he acquired a y p h ilis , and received  a f u l l
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course of  treatment; otherwise there were no 
i l l n e s s e s  u n t i l  I919, in  which year he was discharged  
from the Army as f i t .  For some time before 
dem obilisation, he had been experiencing pain over 
the sternum on exertion , but he made no complaint 
u n t i l  some time a f te r  leaving the Army, the pains  
s t i l l  continuing; a d iagnosis of a o rt ic  d isease  
was made for which he received a pension for 
f i f t e e n  months. From 1920 u n t i l  April I925 he 
was troubled o f f  and on with ' in d ig est io n ' pains, 
and at the l a t t e r  date he underwent an operation  
fo r  g a str ic  u lcer , at which the appendix was a lso  
removed.

In 1920 a lso  he began to notice s l ig h t  pain in  
the back -  f e l t  on stooping to l i f t  anything, h is  
occupation being that of a coal porter. The pain  
occasion a lly  caused one or two days o f f  work, and 
was eased by r e s t .  S t i f fn e s s  was experienced on 
r is in g  from bed in  the mornings, and jo lt in g  
induced pain in  the sp ine. This condition  of 
a f fa ir s  continued on and o f f ,  but gradually g e tt in g  
worse, u n t i l  May 192^ when he was in  h o sp ita l for  
eleven  weeks # ith  right sided p leural e f fu s io n .
In August 1921, soon a f te r  leaving h o sp ita l ,  he 
consulted  h is  doctor about h is  back, and was 
given o i l s  to rub in , and strapping, but without 
any improvement. Then in  April I925 he went to  
h o sp ita l ,  and was X-rayed, but the part X-rayed 
i s  not known. Operation was performed for g a str ic  
u lcer , and a few days a f te r  the operation, the 
p atien t n oticed  a prominence of the spine, but 
made no complaint. When convalescing from the 
operation, he experienced very acute pain in  the 
back, when r is in g  a f te r  s i t t in g  for any length of 
time, and a week or two la t e r  returned to the 
h o sp ita l  complaining of h is  back. He was 
admitted and la b e l le d  'acute n e p h r it is ' ;  
cystoscopy was performed while he was an in ­
p a t ie n t ,  and la t e r  as an ou t-patient he received, 
e l e c t r i c a l  treatment. During examination on one 
occasion  in, the e l e c t r i c a l  department of the 
h o sp ita l ,  the kyphosis was observed, the spine X- 
rayed, and the diagnosis made. He was sent to  
S t. Luke's H ospital in  August I925, and has been 
recumbent s in ce . On admission, he was found to  
have two dorsal kyphoses, one at the le v e l  of the 
k th .,  and the other at the 11th . thoracic vertebra. 
There was considerable r ig id i ty ,  but no abscess 
d etected .

The Wassermann reaction  was negative and there  
was no evidence of aortic  d isease . Since admission 
to  S t. Luke' s H ospital, he has complained from time



i F ig . 3 . Case No.ij2 . C.C. Old standing le s io n  of the ij-th. and 
5th. dorsal vertebrae. More recent a f fe c t io n  of the 
10th. and 11th. vertebrae with abscess.



to  time of ep ig a str ic  pain re la ted  to the taking  
of food, but not c o n s is te n t ly .

The.X-ray p icture , which i s  shown, in  figure 3 , 
revea ls  an old standing le s io n  a f fe c t in g  the 4th. 
and 5th . thoracic vertebrae, with some irregu lar  
bone formation but no s ign  of a c t iv i t y .  There i s  
a lso  co llapse  of the 10th. and 11th. thoracic  
vertebrae with a mediastinal abscess in  th is  region. 
This lower le s io n  has apparently been responsible  
fo r  the symptoms in  the back since I920, but i t  i s  
a lso  in te r e s t in g  to speculate, as to how much the 
'a o r t ic  d ise a s e ' ,  the 'g a s tr ic  u lcer' and the 
'n e p h r it is '  may have been dependent on the spinal  
d ise a s e .  Also i t  i s  p o ss ib le  that the le s io n  of  
the # h ,  and 5th. vertebrae v/as responsible for  
the abscess over the 8th . l e f t  rib  at the age of 11. 
Further i t  i s  of in te r e s t  to consider whether the 
lower le s io n  i s  a d irect extension from the upper, 
or an e n t ir e ly  independent focus.

I t  i s  p o ss ib le  that the tendency o f  the abscess to

remain prevertebral has some e f fe c t  in  producing the

marked deform ities encountered in  dorsal l e s io n s .  The

extension  of the abscess in  the lon g itu d in a l d irection

i s  usually  greater above the le s io n  than below, g iv ing

a c h a r a c te r is t ic  appearance in  a skiagraph -  the shadow

of the abscess extending c lo se  to the spine for several

vertebrae above the le v e l  o f  the bony le s io n ,  widening

out opposite the d iseased  vertebrae, and terminating

more abruptly by jo in ing  the vertebral shadow c lose

below the a ffe c ted  region. The arrangement of the

abscess in  th is  fashion in  the d o r s a l  region has
x x x v i.

been likened  by Menard to a swallow's n est .

As I have already indicated , there i s  reason to b e lieve  

that in  the l e s s  acute abscesses, the organisms are 

in fluenced by the force of gravity , and are found in



g rea test  number in  the sedimented necrotic  material at 

the lowest part o f  the abscess. Consequently, in  a 

dorsal prevertebral abscess the organisms are concentrated  

in  the immediate v ic in i t y  of  the bone le s io n ,  where they  

continue th e ir  a c t i v i t i e s .  Yvhen the abscess wanders 

from the spine, i t  u su a lly  does so from the lowest part -  

the region o f  fhe le s io n , and a large number o f  the 

organisms are thus removed from the region o f  the bone, 

where in  consequence the d estructive  process i s  

proportionately  reduced. Thus, in  thoracic d isease the 

a c t iv i t y  o f  the b a c i l l i  i s  lo c a l is e d  almost e n t ir e ly  to  

the s i t e  o f  the o r ig in a l focus as long as the abscess  

reta ins  i t s  prevertebral p o s i t io n .  As a resu lt  the 

d estru ction  of the bone in  the region of the primary 

focus i s  greater, and co llapse  and deformity are in  

consequence more pronounced.

This lo c a l is e d  concentration of the b a c i l l i ,  a lso  

tends to increase the l ik e l ih o o d  o f  the dorsal surface  

of the vertebral bodies being invaded, and so leading to  

the formation of an in tra sp in a l abscess. This may, 

therefore , be a factor in  the comparative frequency 

with which parap leg ia  and root pains are observed, in  

connection with thoracic le s io n s .

Lumbar. (including the 12th . thoracic vertebra). An 

abscess connected with d isease of these vertebrae i s  

prim arily  a psoas abscess in  the majority of cases, and
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i t s  c l i n i c a l  develjppment i s  e ith er  as an i l io p so a s  

abscess, or as a lumbar abscess.

As an i l io p s o a s  abscess, the tendency i s  for extension  

beneath the muscle sheath, to become subcutaneous in  the 

groin  above Poupart's ligament, or in  the region of the 

an terior  superior spine of the ilium . Less frequently  

the abscess p asses  in  the psoas sheath below Poupart’ s 

ligament, th is  being preceded by pain and tenderness in  

the adductor region of the thigh where the abscess  

subsequently p o in ts .

The lumbar abscess leaves the la te r a l  aspect of the 

psoas, and extends by way of Grynfeldt* s space to the 

deep aspect of  the la t is s iw u s  dorsi muscle ; here i t  

forms a d etectab le , deep sw ellin g , or i t  may proceed 

to become more su p e r f ic ia l  by tracking downwards to  the 

tr ia n g le  o f  P e t i t .  The re la t io n  of the lumbar abscess  

to  G rynfeldt's space i s  w ell  shown by the fa c t  that an 

abscess, a r is in g  from a le s io n  below the l e v e l  of t h i s  

space, seldom becomes su p e r f ic ia l  as a lumbar abscess.

From the s e r ie s  of J O  cases , there were I5 with abscess, 

in  which the le s io n  was e n t ir e ly  below the middle of the 

3rd. lumbar vertebra; of these only 3 presented a 

lumbar abscess, the remainder having i l io -p s o a s  

a b scesses . Out of 29 cases , however, with lumbar, 

or i l io -p s o a s  abscess, in  which the le s io n  was e n t ir e ly  

above the middle of the 3rd. lumbar vertebra, as many 

as 15 showed a lumbar a b s c e s s .
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ïiflaen a psoas abscess a t ta in s  a considerable s iz e ,  

i t  i s  quite commonly accompanied by marked fla tu len ce  

which i s  ev id ently  dependent on the s iz e  of the abscess, 

for,, i f  the abscess i s  evacuated by asp ira tion  the 

f la tu le n c e  passes o f f ,  to return again as the abscess  

f i l l s  up.

An i l io p s o a s  abscess may wander p erip h era lly  in  

other d irec t io n s  than those already indicated; in  rare 

cases the extension  of the abscess has taken place as 

far down as below the knee, and so the follow ing case 

i s  in te r e s t in g ,  as demonstrating, apparently, the 

p o s s i b i l i t y  of an abscess tracking from the spine as 

far as the ankle, before being detected .

Case No. 7 0 » P. C. Aet.55. This man was a clerk  with 
a good family h is to r y  as to h ea lth . He h im self  
had l e f t - s id e d  p leu r isy  with e f fu s io n  in  1921.

In 1923, a f te r  an attack of in fluenza  he began 
to  experience s t i f f n e s s  in  the back v/hen r is in g  from 
a chair , and a snapping sensation  in  the spine when 
walking. In May 1924 he was admitted to  h o sp ita l  
on account of pain  in  the l e f t  ankle, and was kept 
in  bed a few weeks; on being allowed up i t  was found 
that walking as far as the length of the ward, 
would induce sw ellin g  in  the ankle. This was 
treated  with S c o t t 's  dressing ana a sw elling  
developed on the outer side of the ankle, was 
aspirated , and la t e r  in c is e d .  A few weeks la t e r  
a sw ellin g  developed on the inner side of the l e f t  
ankle, and th is  a lso  was opened up; a th ird  in c is io n  
was made la t e r  and the wounds made to  communicate 
with each other. About th is  time a ' squelching' 
sensation  was obtained on pressing  in  the right  
groin  or over both h ip s .  In January 1925, he l e f t  
h o sp ita l ,  a sinus on the inner side of the ankle 
s t i l l  d ischarging a l i t t l e  pus, p a r t ic u la r ly  when 
the p atien t  walked about. After 2 months the 
sinus dried up but w a lk in g  s t i l l  caused pain in  the 
ankle. Then t h e  p a t i e n t  began to f e e l  pain up. the
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l e f t  le g , hip and groin, and la te r  in  the spine and 
down the right le g . The pain was experienced  
mostly in  the leg s  when walking, and in  the back 
when ly in g  down. After being up in  the day, the 
le g s  ;ould be observed to be very much swollen at 
n ig h t , ,  the sw ellin g  subsiding before the next 
morning; when swollen the leg s  were le a s t  p a in fu l .  
At t h is  time he was treated  by h is  panel doctor 
for  rheumatism. A further synptorn was observed 
in  that when walking the l e f t  leg  would drag and 
turn outwards. In May 1925 he went to h o sp ita l  
and was examined, when an abscess was detected  and 
he was admitted, and recumbent u n t i l  admission to  
S t .  Luke's H ospital in  August I925. At that time 
I exarrdned him, and found an abscess in  the right  
i l i a c  region, and a sinus with a moderate amount 
of discharge on the outer side of the l e f t  thigh  
just below the buxtock. There was no spinal 
deformity, no pain or tenderness, but a moderate 
degree of  lumbar r ig id i ty .  The l e f t  ankle 
appeared to be p e r fe c t ly  normal, movements were 
f u l l  and free , and the scare a l l  sound. The 
circumference of the l e f t  c a l f  was a quarter inch 
greater than that of the right c a l f .  Movements 
of the l e f t  hip and knee were free and p a in le s s .

The pus from the abscess was examined and 
tubercle  b a c i l l i  were found in  a d irect smear.

The X-rays showed d isease  of the l|.th. and 
5th . lumbar vertebrae.

(5) Deformity. The true deformity o f  P o tt 's  d isease i s

a kyphosis. According to  Lovett the e a r l ie s t  deformity

in  a l l  cases o f  sp in a l c a r ie s  i s  a la t e r a l  curvature,
x x x v ii .

varying in  extent in  d iffer en t  ca ses .  This i s

not observed to  any degree in  adults , and, moreover, 

s l ig h t  la t e r a l  d ev iations in  an adult would probably be 

equally  w ell a ttr ib u tab le  to postural d e fe c t .

The s ig n if ica n ce  of a s l ig h t  deformity in  an adult 

i s  only marked in  the presence of other symptoms and 

signs pointing  to d isease of the spine in  the deformed
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region . In a ch ild  the s l ig h t e s t  dev iation  must have 

some p ath o log ica l cause, but in  the adult where occupation  

and postural h ab its  have had opportunity o f  e f fe c t in g  

s l ig h t  changes, the normal curves o f  the spine may 

appear modified to some ex ten t.

The kyphosis in  spinal c a r ie s  i s  produced by 

co lla p se  of the anterior parts of the vertebral bodies, 

the bone and d is c ,o r  d isc s ,  in  the a f fe c ted  region, 

having been destroyed. The spinous p rocesses  of the 

diseased  vertebrae tend to separate, and to become 

prominent. This degree of prominence va r ies  with the 

degree o f  co l la p se , and when the l a t t e r  i s  s u f f ic ie n t ly  

extensive  the prominence of the spinous processes  

becomes appreciable by v isu a l in sp ection . The smaller 

prominences are only detected  by palpation . When thé 

lumbar region i s  a ffec ted , the deformity tends to be 

masked for a considerable time by the erector spinae 

muscles, and what to the eye may appear to  be a very 

mild deformity i s  found to be a marked angular kyphosis 

when palpated.

When, as i s  most usual, the co llapse  a f fe c t s  

p a r t ic u la r ly ,  two adjacent vertebrae, and the intervening  

d isc ,  the kyphosis i s  acute and angular, but i f  several  

vertebrae are involved, the deformity i s  more diffuse* , 

and rounded.

The co llapse  of the vertebrae i s  la r g e ly  due to  the
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action  of the force of gravity , but may a lso  resu lt from 

muscular contraction , for s in p le  recumbency does not 

prevent co llap se  when the d isease i s  progressing; th is  

i s  due to  the r e f le x  muscular contracture induced in  the 

sp inal muscles of the region a f fe c ted .

The degree of deformity shows varying tendencies  

in  the d iffe r e n t  regions of the sp ine. In the neck, 

as a ru le , deformity i s  s l ig h t  ; in  the dorsal region  

i t  i s  usua lly  very marked; in  the dorsi lumbar region  

i t  tends to be acu tely  angular, and in  the lumbar region  

the deformity may be very s l ig h t  u n t i l  the d isease i s  

far advanced.

(6) Additional symptoms. Under t h i s  heading I have

included b r ie f  references to ce r ta in  synptoms which 

were prominent features in  some of my oases.

(a) S t i f fn e s s  of the back. Although r ig id i ty  of the

sp inal muscles i s  invariab ly  present in  a c t iv e  d isease  

of the spine, yet i t  i s  not always observed by the 

p a t ie n t .  This i s  la rg e ly  due to the fa c t  that the 

movements by which s t i f f n e s s  would be observed, are 

painfu l, and so i t  i s  the pain and not the s t i f f n e s s  

which forms the subject of conplaint. In a certa in  

proportion of cases , however.- p a r t ic u la r ly  muscular 

in d iv id ua ls  -  s t i f f n e s s  of the back i s  a symptom.

Of the 70 cases I have in v est ig a ted , in  only I5 was



s t i f f n e s s  a cause for complaint as d is t in c t  from pain, 

in  3 oases being the f i r s t  synptom. I t  i s  probable 

that a moderate degree of s t i f f n e s s  i s  the e a r l ie s t  

symptom in  a much larger  number of cases, but i t  i s  

disregarded, or the subsequent development of pain  

excludes further reference to  the s t i f f n e s s .  None of  

the 3 ca ses , in  which th is  synptom formed the e a r l ie s t  

complaint, ever had any marked pain .

Deformity other than kyphosis. In su boccip ita l disease  

a la t e r a l  dev iation  of the head i s  frequently observed, 

being accompanied by r ig id i ty  of the sternomastoid muscle 

of the sid e  to which the head i s  turned.

The presence of a limp was observed to be a prominent 

symptom in  6 of my oases, being due e ith er  to the presence  

of a psoas abscess, or the early  stages of paraplegia .

Swelling of the l e g . This was present in  2 cases as 

the f i r s t  s ign  of sp ina l d isease , in  each case being due 

to the presence of a large i l io -p s o a s  abscess. One of  

these cases was treated  for some time as a case of  

varicose  veins of the le g .
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CLINIC AL EXAMIHATION.

In the examination of a p a tie n t  in  whom spinal 

c a r ie s  i s  suspected, the p r in c ip a l factors  for consideration,  

are

(1) General condition

(2) Deformity.

(3 ) . Tenderness.

(4 ) Pain.

( 5) R ig id ity .

(6) Abscess.

(1) General co n d it io n . Although the e f f e c t  o f  spinal 

c a r ie s ,  as of  any tuberculous condition, i s  to  produce - 

general i l l  h ea lth , there i s  very l i t t l e  o f  importance, 

from a d iagnostic  point of  view, to he gained by a 

consideration  o f  the p a t ie n t 's  general cond ition .

In acute cases there may be evidence of recent lo s s  of  

weight, night sweats, anorexia, e t c . ,  but the diagnosis  

i s  in d ica ted  by other signs than th ese .

The temperature and pulse rate are of no 

diagnostic  va lue.

(2 ) Deformity. This i s  the f i r s t  s ign  to  be in v est ig a ted  

in  a l l  cases -  by in sp ection  prim arily, and then by 

palpation .



A v i s i b l e  kyphosis i s ,  of course, p r a c t ic a l ly  

diagnostic  u n less i t  can be accounted for by injury, or 

postura l d e fe c t .  In some indiv iduals  postural habit  

induces a marked prominence in  the cerv ico-dorsa l  

region, but in  any other region o f  the spine, gross 

in jury  being excluded, a v i s i b l e  kyphosis in d ica tes  

vertebra l d isea se .

I t  i s  for the d etection  of small degrees of deformity  

that p a r t ic u la r  care i s  required in  making an examination 

o f  the ^ i n e .  For th is  purpose, the p a tien t  should be 

stripped to the hips, and ly ing  in  the prone p o s it io n .

By th is  means the normal p o ste r io r  con vex itie s  of the 

sp inal column are rendered le s s  evident, and any 

abnormal prominence i s  shown up by greater contrast;  

a lso  by th is  p o s it io n  the muscles are relaxed as much 

as p o s s ib le .  To get the p a tien t f l a t  a l l  p illow s  

should be removed, and the arms should be extended 

la t e r a l ly .  With the p atient arranged thus, the t ip s  

of the i^inous processes  should be palpated from above 

downwards, and any deviation  from the normal observed*

S ligh t ir r e g u la r i t i e s  should be considered in  these  

cases with the g rea test  care. VJhere they would be 

looked upon as w ithin  the l im its  of normal var ia tion  

for most adults , in  a p a tie n t  in  whom P o tt 's  d isease  

i s  suspected they must be ca re fu lly  examined, each one, 

in  order to a scerta in  whether a le s io n  in  the region of
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the spinous ir r e g u la r ity  could account for the sycniptoms 

of the p a t ie n t .  This i s  often  very d i f f i c u l t  to do. 

S ligh t la t e r a l ,  and anteroposterior displacements of a 

s in g le  spinous process are not in frequently  met with in  

in d iv id u a ls  free  from spinal d isease , and p a r t ic u la r ly  

in  the dorsilumbar region, which i s  a lso  the commonest 

s i t e  for tuberculous a f fe c t io n  of the spine in  adults .

In the c e r v ic a l  region ,the spinous processes are 

of very l i t t l e  a ss is tan ce  in  the detection  of deformity 

as they are deeply placed below the 1 igamenturn Hmchae.

As a re su lt  of examination of the l in e  of the 

spinous p rocesses , and by consideration  of the p a t ie n t 's  

symptoms, a ce r ta in  part of the spine i s  indicated  as 

being the part involved, i f  any, and t h is  region  

requires to be examined further.

Tenderness. The value of th is  syn$tom in  the 

d iagnosis  of P o t t 's  d isease in  the adult i s  la rg e ly  

of a negative character.

Behan considers the. tenderness of the spinous

processes in  the region of the le s io n  in  P o t t 's  d isease
x x x v i i i .

to  be c h a r a c te r is t ic .  This may be true in

ch ildren , but, apart from the rare acute cases , bone 

tenderness in  sp inal ca r ies  in  the adult i s  uncommon. 

Even in  acute cases the bone tenderness i s  not c le a r ly  

demonstrable as i t  i s  confused by hyperaesthesia of 

the skin over the le s io n .



In the routine examination of the spines of patients  

admitted to St. Luke's H o sp ita l /  whether su ffer in g  from 

sp inal ca r ies  or not, i t  i s  not in frequently  observed 

that quite a large number of p a tie n ts ,  invariab ly  females, 

exh ib it  a general tenderness, or ir reg u la r ly  lo c a l is e d  

areas of tenderness, over the sp ine. Such p atien ts  may 

read ily  mislead the examiner, who i s  expecting to  e l i c i t  

tenderness over the sp inal le s io n ,  in to  a d iagnosis of  

c a r ie s ,  where none e x i s t s .  In such p a tien ts  the s i t e s  

where tenderness i s  e l i c i t e d  are seldom constant, and 

the same syirptom;.is usually  demonstrable by ordinary 

pressure over other subcutaneous bony prominences in  

the body; the tenderness i s  apparently produced by a 

h y p er-sen s it iv en ess  in  the subcutaneous t i s s u e s .  On 

the other hand, i t  i s  necessary to  bear in  mind, in  

dealing with these  p a t ie n ts ,  that sp inal d isease may 

be presen t, although the d isease i s  not the source of  

the tenderness.

I t  i s  necessary in  examining for sp inal tenderness 

to  avoid excess ive  pressure; whereas, in  the type of  

p a tie n t  ju s t  described, ordinary pressure over a bony 

prominence e l i c i t s  tenderness in  the intervening  

subemtaneous t i s s u e s ,  so in  more normal ind iv iduals  

a heavy pressure may be s u f f ic ie n t  stimulus to e l i c i t  

the same subcutaneous tenderness.

A type of su p e r f ic ia l  tenderness over a spinal le s io n
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i s  sometimes encountered in  cases where the d isease  

has resu lted  in  a s l ig h t  kyphosis. This prominence 

i s  l i a b le  to come in to  contact with external objects,  

and the superjacent skin i s  subjected to pressures  

which normally i t  does not encounter, such as the 

f r ic t io n  of braces, or pressure against the back of a 

se a t ,  e t c .  In consequence the skin becomes hyper­

s e n s i t iv e  and tender.

Palpation of the front of the ce rv ic a l  vertebrae, 

and the s i t e  of the le s io n  i f  such e x i s t s ,  i s  not often  

p o ss ib le  in  the adult, and any tenderness e l i c i t e d  in  

attempting to  do so, cannot read ily  be d if fe r e n t ia te d  

from tenderness of the in tervening stru ctu res.

As a general rule, bone tenderness i s  not e l i c i t e d  

in  sp inal ca r ies  in  the ad u lt .

Pain. As pain in  the back i s  the commonest symptom 

of sp in a l d isease , i f  fo llow s that the examination of  

a p a tie n t  for sp inal car ies  i s  most l ik e ly  to be re la ted  

to a complaint of  th is  pain. I n  p a tien ts  with th is  

synptom, however, i t s  d escrip tion  by bbhe p atien t  i s  of  

more importance than i t s  demonstration c l i n i c a l l y ,  the 

l a t t e r  being merely confirmatory of the p a t ie n t 's  

complaint.

This may be rapidly carried  out, i f  considered  

necessary, by causing the p a tien t  to  execute movements
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such as touching the toes , since the pain i s  invariably  

a sso c ia ted  with a c t iv e  movements.

I t  i s  in  the cases in  which there i s  no complaint 

of pain in  the back a ttr ibu tab le  to muscle fa tigu e,  

that the c l i n i c a l  examination for pain i s  o f  most 

importance. In e l i c i t i n g  th is  synptom, the movements 

of importance are p assive  rather than a ct iv e  -  passive  

an te f le x io n  sCnd d o rs if le x io n  of the sp in e . .  As I 

have already pointed out, the cases in  which backache 

i s  not a synptom usually  show good muscular development, 

and so the res is ta n ce  to p ass ive  an te flex ion  would be 

considerable; therefore i t  would be very d i f f i c u l t  to  

control, and lo c a l i s e  the p ass ive  movement with any 

degree of accuracy, and so passive  d o rs if le x io n  

becomes the movement of importance in  th is  examination. 

I t  i s  easy to carry out, read ily  contro lled , and can be 

lo c a l i s e d  with greater accuracy. The object of passive  

d o r s if le x io n  of the spine i s  to induce movement between 

the a ffe c te d  parts, i f  such be present, and the more 

c lo s e ly  th is  movement can be l im ited  to the vertebrae i t  

i s  desired  to t e s t ,  the greater i s  the value of the 

examination. In children th is  may be carried  out with 

a ce r ta in  degree of accuracy, but in  adults i t  i s  very  

d i f f i c u l t .

In p a t ie n ts  who complain o f  muscular pain in  the 

back, and in  whom th is  i s  readily  e l i c i t e d  by movement.
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the attempt to move the a ffec ted  vertebrae induces 

spasm in  the already r ig id  muscles, and th is  spasm i s  

p ainfu l and confuses the re su lt  o f  the examination.

I t  i s  necessary to remember in  carrying out th is  

t e s t  o f  passive  d o rs if le x io n , that the m obility  of  the 

spine v a r ies  normally in  th is  sense in  the d ifferen t  

regions o f  the column. Too much pressure in  inducing  

d o r s if le x io n  must be avoided as i t  i s  a normal range o f  

movement which i s  required, and not abnormal movement as 

the l a t t e r  would be painfu l o f  i t s e l f  apart from disease.

The p a tien t  should be placed in  the prone p o s i t io n ,  

the thorax being raised  by the support of the p a t ie n t 's  

elbows.

The ce rv ic a l  and c e r v i g o - dorsal regions are te s te d  

by the examiner f ix in g  the trunk with one hand placed  

between the shoulders, and pressing  firmly in  a ventral  

d irec t io n , while the other hand presses s te a d ily  in  

the opposite sense on the p a t ie n t ' s  forehead. In some 

in d iv id u a ls  the upper dorsal vertebrae may be te s ted  in  

th is  way, but i t  i s  usually  d i f f i c u l t  to e l i c i t  any 

f le x io n  movement in  th is  part of  the sp in e.

From the mid-dorsal region downwards the examination 

i s  carried  out with one hand supporting the thorax, and 

the other hand pressin g  firm ly downwards over, and ju st  

below, the suspected vertebrae. As the lumbar region



i s  examined the supporting hand should be applied to  

the p a t ie n t 's  chest over the lower part of the sternum, 

so as to  lo c a l i s e  the moving force more c lo s e ly  to the 

region being examined.

An a lter n a t iv e  method of d o rs if le x in g  the lower 

part o f  the spine i s  by ra is in g  the thighs with one 

hand and arm, the p a t ie n t 's  knees being extended, the 

other hand f ix in g  the trunk ju s t  above the region which 

i s  being te s te d .

By these procedures, in  cases where the disease i s  

at a l l  a c t iv e  in  the vertebrae, pain  i s  induced by 

movement between the a ffec ted  parts, and stretch ing  of 

the inflamed prevertebral t i s s u e s ,  and i s  referred to  

the spine ; or, i t  may be f e l t  in  the muscles of  the 

back as a resu lt  of p a in fu l spasm induced r e f le x ly  

from the d iseased  region.

The pain i s  usually  of a sharp character causing 

the p a tien t  to  r e s i s t  or exclaim.

A further precaution must be taken in  carrying out 

the examination, so that the pressure applied over the 

spine should not be concentrated over the spinous 

p rocesses , but d iffu sed  over the whole width of the 

spine; otherwise there i s  a l i a b i l i t y  to induce 

tenderness by the lo c a l i s e d  pressure, and th is  would 

mask the symptom which i s  being in v est ig a ted . To
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avoid th is  the pressure should be applied uniformly 

with the f la t  of the hand placed transversely  to the 

long ax is  o f  the spine.

Where neuralgic pain i s  a symptom of sp inal disease, 

i t  i s  not in frequently  induced by the p ass ive  dorsi­

f le x io n  -  pain being f e l t  in  the course and d is tr ib u tio n  

of the nerve f ib r e s  involved. This i s  in  keeping with 

the explanation I have already ind icated  as to the cause 

of these pains, the nerves being h y p e r - irr ita b le .

pain on jarring  of the back may be e l i c i t e d  as a 

c l i n i c a l  syirptom. Where the patien t g ives  an accurate 

d escr ip tio n  of the symptom occurring whenever he i s  

j o l t e d  in  any way, there i s  no n ecess ity  to  attempt to  

induce the symptom c l in i c a l l y ,  unless for some reason 

the p a t ie n t ' s  story  i s  doubted. The most convenient 

way of carrying out the examination with adults i s  by 

thumping the p a t ie n t ’ s back up and down the spine; i f  

the jarring  induced causes pain to be f e l t  constantly  

in  one part of the spine, quite independently of the 

region thumped, that part i s  presumably the seat of the 

d isease . Where the pains of muscle fa tigu e are p resen t,  

the pain may be referred  to  the muscles on account of 

the spasm induced in  them by the v io len t  stim ulation .  

However, th is  somewhat crude method of examining a 

p a tie n t ,  in  whom spinal car ies  i s  suspected, i s  seldom 

necessary, for, i f  the p a tien t  has never experienced



pain in  the hack on jarring of the spine before coming 

for examination, he w i l l  cer ta in ly  not show the symptom 

c l i n i c a l l y .

(5) R ig id ity . This may be of two kinds in  connection with 

sp in a l c a r ie s  (a) bony r ig id i ty  and (b) muscular r ig id i ty .  

Bony r ig id i t y  i s  a s ign  of .repair in  the d iseased  area, 

and does not therefore require further consideration, 

from the point of  view of early d iagnosis .

The d etection  of muscular r ig id i ty ,  however, in  

examining a p a tie n t  for  sp inal car ies , i s  of the utmost 

importance. I t  i s  a more constant accompaniment of  

P o t t 's  d isease than i s  the symptom of pain in  the back. 

Whenever pain i s  present in  the back, and due to  sp inal  

d isea se , r ig id i ty  i s  a lso  present; even in  cases in  

which there i s  no pain, there i s  usually  r ig id i ty  of  

the muscles of the back. Some degree o f  r ig id i ty  i s  

probably present in  a l l  cases of active  ca r ies , but i t  

i s  not always easy to  d e tec t .

I t  i s  the re su lt  of a r e f le x  action , the stimulus 

a r is in g  in  the a ffe c ted  area, and the response taking  

the form of increased postural tone In  the sp inal muscles 

on a l l  s id es  of the le s io n  in  order to immobilise the 

s i t e  of d isea se , and protect i t  from external moving 

fo rces .  This muscular action  i s  s im ilar  to that which 

i s  observed about a d iseased  hip, where the contracture  

i s  best shown in  the adductor group of muscles in  the
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th igh  -  th is  contracture tending to immobilise the 

jo in t ;  in  d is lo c a t io n s  and fractures a lso , muscular 

r ig id i t y  develops soon a f te r  the injury, so that before 

reduction or s e t t in g  can be carried  out, the lo c a l  

muscular contracture must be overcome.

In these cases a d is t in c t  re lationsh ip  of cause 

and e f f e c t  appears to e x is t  between pain and muscular 

r ig id i ty ,  and i t  i s  frequently asserted  that the r ig id i ty  

of sp inal c a r ie s  i s  at f i r s t  voluntary because of pain, 

and la t e r  i s  autom atically  maintained. This seems, 

however, an inadequate explanation, and although 

voluntary contracture may take place in  addition, the 

primary factor  in  inducing r ig id i t y  seems to  be an 

involuntary r e f le x  action . There are cases in  which 

i t  i s  impossible to  obtain a h is to r y  of pain, or to  

e l i c i t  pain  on examination, and yet r ig id i ty  may be 

w ell marked. Again, when a case of sp inal ca r ies  i s  

under treatment in  the recumbent p o s it io n , pain soon 

goes but r ig id i ty  p e r s i s t s ,  and does so u n t i l  the 

d isease  i s  qu iescent. I t  i s  true that the degree of  

r ig id i t y  i s  greater where pain i s  experienced on 

movement, than where there i s  no pain, and thus 

increased  r ig id i ty  may p o ss ib ly  be due to voluntary  

contraction  -  i t  i s  more probably the expression of an 

increased r e f lex  response to a stimulus a r is in g  in  a 

region where the d isease i s  r e la t iv e ly  more a c t iv e .
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The recent work of the la te  Professor Hunter bn 

the innervation  of s tr ia te d  muscle in d ica tes  that the 

muscular r ig id i ty  in  these cases i s  maintained by the 

'pale* f ib res  of the muscles of the back -  these f ib r es  

being supplied by non-medullated nerves derived from 

the autonomic system. The r ig id i ty  i s  due prim arily  

to an increase in  p ostu ra l tone.

The examination of a p a tien t for muscular r ig id ity ,  

in  connection with spinal d isea se  must be carried  out 

with the greatest  care in  a l l  cases where the ex istence  

of d isease  i s  in  doubt. The normal m obility  of the 

column must be borne in  mind, and the p o s s ib i l i t y  of  

in d iv id ua l var ia tion s  from the usual without entering  

the abnormal. For example, i t  would be u se le s s  to t e s t  

for  r ig id i t y  in  the thoracic region by asking the p atien t  

to  touch h is  to es ,  as there i s  normally very l i t t l e  

f le x io n  range in  the thoracic region; a lso  i t  would be 

wrong to diagnose r ig id i ty  of the lumbar spine merely 

because the p a tie n t  could not touch h is  toes  without 

bending h is  knees, ot i t s  absence because he was able 

to  do so; the proportionate lengtts of arms, trunk, 

and leg s  would have to be taken in to  consideration .

Muscular r ig id i ty  i s  best detected  by palpation, 

but th is  must be combined with in sp ection  of the range 

o f  a c t iv e  movement, l im ita t io n  of the normal range 

being of s ig n if ica n ce  when due allowance i s  made for the 

p o s s ib i l i t y  of non-pathological modifying fa c to rs .
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Vüien movement i s  attempted beyond the range allowed by 

the muscular r ig id i t y ,  an increase in  that r ig id i ty  

develops and th is  i s  read ily  detected by palpation-

The separation of the t ip s  of the spinous processes  

which normally acconpanies a n te flex ion  of the spine, and 

th e ir  approximation during d o rs if lex io n , i s  prevented by 

the muscular r ig id i ty ,  but th is  sign i s  very d i f f i c u l t  to 

d etect  in  ad u lts .

The ce rv ic a l  region i s  te s te d  with the p a tien t  

standing, or s i t t i n g ,  when he i s  asked to carry out 

f le x io n  movements of the neck and head, and then to  

turn the head to  one side and then the other. The 

l a t t e r  movements are most important when d isease of  

the su b occip ita l region i s  under consideration, a 

l im ita t io n  of movement on one s ide, or both sides,  

being an early  sign; the f le x io n  movements are more 

important wrhere d isease  below the f i r s t  two cerv ica l  

segments i s  suspected. A fter inspection  of the range 

of a c t iv e  movement, the movements should be repeated 

while the examiner palpates the muscles. The sterno-  

mastoid muscles are p a r t ic u la r ly  l ia b le  to be r ig id  in  

su b occ ip ita l d isea se . The la t e r a l  masses of the sp inal  

muscles are read ily  palpable, and show early evidence of  

r ig id i ty  in  a f fe c t io n s  of the cerv ica l vertebrae.

The examination of the dorsal region i s  not 

p a r t ic u la r ly  d irected  to the movements of f lex io n , but
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to  those o f  ro ta tion . In palpation  of the muscles 

during these movements, the displacement of the scapulae 

in te r fe r e s  with the examination. The smaller degrees of  

r ig id i ty  can only be detected  by the presence of a 

v a r ia t io n  of m obility  between the two s id e s .  The 

rotatory movement should be carried  out with the p atien t  

s i t t i n g  on a hard sea t , which helps to  f i x  the p e lv is  

and confine the movements to the thoracic region.

The lumbar and dorsilumbar regions are tested  by 

the movements of f lex io n , an tero-posterior and la t e r a l .  

Lateral f le x io n  in  oases of c a r ie s ,  quite often , as with 

ro ta t io n  in  the dorsal region, shows a d ifferen ce in  the 

range of movement between the two s id e s .  Palpation of  

the sp inal muscles in  the lower dorsal and lumbar regions  

should be made with the f l a t  o f  the hand rather than the 

f in gers;  a much more accurate conception of the s ta te  of 

the muscle i s  thus obtained.

The most s a t is fa c to r y  method of d etec tin g  muscular 

r ig id i t y  in  these lower regions of  the spine i s  carried  

out with the p a tie n t  in  the prone p o s it io n . Active  

d o r s if le x io n  may now be examined by the p a t ie n t ’ s 

r is in g  on h is  elbows and hollowing the back; passive  

d o r s if le x io n  may then be induced by attempting to  

increase the d o rs if le x io n , pressing  the thorax back 

s t i l l  further with one hand, reta in ing  the other in  the 

small o f  the back to palpate the muscles. Ot again, a
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convenient method of examining the lumbar muscles i s  

by r a is in g  the th ighs with one arm and hand, while the 

other hand palpates the lumbar muscles. With the h ips  

thus f u l ly  extended, passive  la te r a l  f le x io n  may be 

examined, and circumduction a lso  in  the lumbar region, 

by carrying the th ighs to one side and then the other, 

and then by combining these movements with those of  

d o r s if le x io n  and extension; meanwhile the s ta te  o f  the 

muscles in  the lumbar region i s  examined by palpation .

The d eteetion  o f  r ig id i ty  during p a ss iv e  dorsi­

f le x io n  i s  an in d ica t io n  o f  the r ig id i ty  o f  the ante-  

f lex o rs  of the spine, the s tra in  thrown cpon these  

muscles being met by an increased r ig id i ty ,  which a lso ,  

r e f le x ly ,  c a l l s  forth increased r ig id i ty  in  the extensors  

of the sp ine. Psoas r ig id i ty  may also  be examined by 

hyperextension o f  the h ips -  where res istan ce  i s  greater  

on one side than the other, i t  i s  presumptive evidence 

of the presence o f  a psoas abscess on that s id e .

Abscess. The ex isten ce  of  an abscess should always be 

sought in  a suspected case o f  sp inal ca r ie s ,  as i t s  

d etect io n  may e s ta b lish  an otherwise doubtful d iagnosis .

An abscess may in d ica te  i t s  presence by inducing 

neuralgic pains, or a secondarily  in fe c ted  abscess may 

be suspected iDy the character of the temperature chart, 

and a d u ll ,  throbbing, lo c a l is e d  pain. Otherwise i t  i s

necessary to examine the s i t e s  where abscesses are u su a lly
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formed, as an abscess may be present without causing 

any symptoms.

Vüiere the c e rv ic a l  region i s  under suspicion  the 

back o f  the throat should always be examined; a 

v i s i b l e  retropharyngeal abscess causes the p oster ior  

pharyngeal w all to appear unduly c lo se  to  the observer, 

r e la t iv e  to the other p a rts .  The abscess i s  frequently  

asymmetrical, causing a greater fu lness on one side than 

the other.

F luctuation deep to the sterno-mastoid should be 

sought, and a lso  in  the p o ster io r  tr ia n g les  of the neck. 

When an abscess i s  detected  in  these regions, i t  i s  

o ften  tender, and, except in  very old standing cases,  

i s  surrounded by in f i l t r a t e d  t i s s u e s  which give a 

c h a r a c te r is t ic  sensation  to the.touch, d istingu ish in g  

the abscess from other fluctuant sw ellin gs l ia b le  to  

be present in  these reg ions.

In examining for an abscess in  connection with a 

dorsal le s io n  the in terscapu lar regions should be 

palpated, and over the lower r ib s .  Where an abscess  

i s  tracking la t e r a l ly  from the spine, i t  i s  impossible  

to detect i t  u n t i l  i t  begins to  come to the surface, 

when a v i s ib le  sw ellin g  w i l l  be apparent.

The s i t e s  to be p a r t icu la r ly  examined for abscess  

in  cases of  dorsi lumbar and lumbar d isease are the regions



over the tr ia n g le s  of P e t i t ,  and the spaces of Grynfeldt, 

in  the hack; and the i l i a c  fossae in  front. The 

presence of a pseudo-f lu c tu â t ion in  the lumbar muscles 

i s  o ften  suggestive of a deep abscess, but the true 

lumbar abscess i s  found external to the la t e r a l  border 

of the erector  spinae muscle. In examining the i l i a c  

fossae  the two s id es  must be conpared -  where there i s  

considerable res is ta n ce  to  palpation  on the part of the 

p a t ie n t ,  an increased  degree of resistan ce on one side  

r e la t iv e  to the other may be an in d ica t io n  of the 

presence of an abscess. Deep palpation  should be 

carried  out on both sides of the middle l in e  near the 

umbilicus, an abscess occasion a lly  being detectable  

here, before i t  has tracked far enough from the spine 

to  be f e l t  in  the i l i a c  fo ssa . When an abscess has 

wandered as far as the groin and i s  apparent there, 

i t  i s  u sually  very d i f f i c u l t  to recognise by palpation  

i t s  cen tra l o r ig in .
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RADIOGRAPHIC EXAMINATION.

In doubtful oases i t  i s  to the X-ray examination of  

the spine that one must look for a f in a l  d ecis ion . I t  

i s  very questionable whether the d isease can be so far  

advanced as to  cause symptoms, and yet not be demonstrable 

by means of a good skiagram. I t  i s  probably here that  

the d i f f i c u l t y  l i e s  -  in  the obtaining of a sa t is fa c to r y  

X-ray p ic tu r e .

The spine in  the adult does not always lend i t s e l f  

r e a d ily  to  the purposes of radiography; the th in  p atien t  

i s ,  as a rule, a comparatively easy subject to  X-ray, but 

the s tou t, h eav ily  b u il t  person provides a very d i f f i c u l t  

ta sk .

Even when a good X-ray p icture  has been obtained, i t  

i s  o ften  very d i f f i c u l t  to make a d e f in i te  d ecis ion  as to  

the presence or absence of bone d isease . The e a r l ie s t  

evidence c o n s is ts  of lo c a l is e d  mottling o f  the bone 

shadow. This i s  u su a lly  very d i f f i c u l t  to detect, and 

even when present, corroborative c l in i c a l  evidence i s  

necessary for the diagnosis to be made with any 

ce r ta in ty . In the lumbar region gas in  the bowel may 

cause an unevenness of density  in  the bone shadow which 

i s  at times confusing. To elim inate th is  factor i t  

may be necessary to massage the abdomen immediately 

before making the exposure -  a p ractice  adopted by 

severa l con tinenta l r a d io lo g is ts .  Alone, or in



combination with th is  massage, an enema p rior  to  

taking a skiagram of the lumbar and sacral regions, i s  

of ass is tan ce  in  avoiding external m odifications of the 

bone shadow. These are refinements, v/hich, unfortunately, 

are seldom necessary in  X-raying the spine for  ca r ie s ,  

as the d isease i s  u sua lly  s u f f ic ie n t ly  advanced to  

produce changes in  the contour of the bone, and in  the 

in terv ertéb ra l d is c s .

P a r t icu la r ly  in  young adults , the e a r l ie s t  s ign  of  

disease  i s  almost invariably  a thinning of an in tervertéb ra l  

d isc ,  because of the tendency for the d isease  to  commence 

near an epiphyseal l in e ,  and the consequent early  

involvement of the adjacent c a r t i la g e .  In the X-ray 

negative th is  destruction  of the disc r e su lts  in  an 

approximation of the shadows cast by the adjacent bony 

surfaces, so that the v e r t ic a l  space between them i s  

l e s s  than that between adjacent vertebrae above and 

below the le s io n .  The estim ation  of the re la t iv e  

depths of the in tervertéb ra l spaces i s  not a simple 

matter of  measurement on the negative. In the f i r s t  

place the spaces are not a l l  equal throughout the normal 

spine, the c e r v ic a l  and lumbar spaces being greater than 

the dorsal -  these varia tion s  have to  be taken in to  

consid eration . More important, however, and more 

d i f f i c u l t ,  where a s l ig h t  d ifference  i s  under suspicion, 

i s  the estim ation  of the var ia tion s  to be allowed for, 

by reason of the r e la t iv e  p o s it io n s  of the p atien t and
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Fig . if. Case H0.13. P .S . Disease of  the 12th . dorsal and 1s t .  
lumbar vertebrae and intervening d isc .



the X-ray tube. As the X-rays are divergent i t  i s  

c le a r  that, i f  the tube i s  centred so that a ray 

perpendicular to the film  passes through an in tervertéb ra l  

space eq u id istant from both adjacent bones, the spine 

being assumed p a r a l le l  to  the film , then the rays passing  

through the spaces above and below w i l l  not be 

perpendicular to the film , and so the shadows of the 

adjacent vertebrae w i l l  tend to  overlap, diminishing  

the space between.

Acconpanying a narrowing of the in tervertéb ra l  

space where such i s  due to d isease , there i s  usua lly  

observed in  a good negative some ir r e g u la r ity  of the 

ou tlin e  of the bone shadow e ith e r  above, or below, the 

space, and th is  ir r e g u la r ity  i s  the most d e f in i te  

evidence of the presence of d isease which can be 

required. Figure if shows a print from an X-ray 

negative, from a p atien t with d isease of the 12th. 

dorsal and 1 s t .  lumbar vertebrae and the disc between 

them. The changes are not very exten sive  according to  

the photo, yet in  th is  p atien t the synptoms dated back 

for 3 years. The #pper part of the 1s t .  lumbar 

vertebra has apparently been most a ffec ted , but there  

i s  m ottling of the shadow of the lower part of the 12th. 

dorsal vertebra; the in tervertéb ra l disc has obviously  

been ex ten s ive ly  destroyed.

In Figure 5 the bony destruction  i s  w ell marked in
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the lower part of the 2nd-, lumbar vertebra, but the d isc  

i s  apparently not so ex ten s iv e ly  a ffe c ted  as in  the 

le s io n  in  Figure if, and the upper part of the 3 rd. lumbar 

vertebra shows only s l ig h t  change. Thé . p a t ie n t ,  o f  

whose spine th is  i s  a p ic tu re , had a h is to r y  of onset 

of 8ynptoms roughly 5 years p r io r  to  the time when the  

X-ray photograph was taken, and had an inguinal sinus  

discharging from an i l io -p s o a s  abscess.

Figure 6 shows a double le s io n  of the lumbar spine 

in  which there i s  apparently no great destruction  of  

bone, but the d iscs  have been considerably reduced.

A consideration  of the fact that the rays are 

propagated in  s tra igh t l in e s ,  and throw the shadow of  

three-dim ensional structures on to a plane surface, 

c le a r ly  demonstrates the p o s s ib i l i t y  of s l ig h t  bone 

le s io n s  escaping d etection  in  cer ta in  p o s it io n s  of the 

a ffe c te d  vertebrae r e la t iv e  to  the rays. Consequently 

i t  i s  often  necessary to make several exposures with 

the p atien t in  d if fe r en t  p o s it io n s  r e la t iv e  to the tube 

before a d e f in i te  d ec is ion  can be made. Stereoscopic  

photographs of the spine are a lso  of value.

The antero-poster ior  skiagram of the cerv ica l region 

i s  not a matter of sp ec ia l d i f f i c u l t y  except in  the 

upper part where the lower jaw in te r fe r e s  with the 

r e s u lt .  A c lea r  view of the su boccip ita l region.
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however, can be obtained by making the exposure with 

the mouth held wide open.

In the thoracic and lumbar regions no sp ec ia l  

d i f f i c u l t i e s  have to be considered, but i t  i s  often  very  

d i f f i c u l t  to obtain c lear  d e f in i t io n  of the lumbo­

sacra l a r t ic u la t io n  owing to the abrupt tr a n s it io n  at 

th is  point from the lumbar to the sacral curve. To

obviate th is , th e  method advocated by Gapelle, I have
xxxix.

found e f f e c t iv e .  This i s ,  b r ie f ly ,  to p lace the

p a tien t  on the tab le  in  the prone p o s it io n  with the X- 

ray tube above him; the lumbar curve i s  arched by 

supporting the thorax, and the tube i s  p laced  with the 

anticathode v e r t i c a l ly  above the 2nd. lumbar spinous 

process, and about 22" from the film  which i s  placed  

beneath the p a t ie n t .  The tube i s  t i l t e d  so that the 

cen tra l rays are d irected  approximately through the 

lumbo-sacral a r t ic u la t io n . The curve of the lumbar 

region with the p a tien t  in  t h is  p o s it io n , i s  such that 

the rays pass through the in tervertéb ra l spaces roughly 

p a r a l le l  to the adjacent vertebra l surfaces. By th is  

means a c lear  p ic tu re  of the lumbar in terspaces, and in  

p a rticu la r  the lumbo-sacral interspace, i s  obtained.

The skiagram taken with the p atien t  in  the la te r a l  

p o s it io n  i s  of great importance, p a r t icu la r ly  when 

considered in  conjunction with the antero-posterior  

exposure. Ihere the le s io n , as i s  so o ften  the case,
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a f f e c t s  the an terior aspect alone of the vertebral body, 

the la t e r a l  view w i l l  reveal the d isease to an extent which 

i s  im possible with an an tero-poster ior view. Unfortunately, 

however, in  these cases in  which the la te r a l  view would be 

of such d iagnostic  importance, the development of symptoms 

i s  r e la t iv e ly  la te r ,  than in  the cases in  which the bone 

adjacent to  a d isc , and the d isc  i t s e l f ,  are a ffec ted .

In these cases a lso  the la te r a l  skiagram, i f  a good one, 

w i l l  show the extent of the d isease  -  the narrowing of  

the d isc  an ter ior ly , and the ir r e g u la r ity  of  bony 

ou tlin e ;  and i t  w i l l  show them as c lea r ly , i f  not more 

so, than the an tero-poster ior skiagram, because there i s  

not the in tervention  of the shadows of the spinous, and 

more p a r t ic u la r ly  the a r t ic u la r  processes, to  confuse the 

o u t l in e s .  But on the other hand the d i f f i c u l t i e s  in  

obtaining a c le a r ly  defined ou tlin e , with d e ta i l ,  by 

the la t e r a l  skiagram, are much greater than by the 

antero-poster ior  -  th is  refers  o f course to  adults,  

and a lso  to the lumbar and dorsal regions of the sp ine.

The la t e r a l  p icture  of the cerv ica l region i s  comparatively 

easy to obtain. In the thoracic region the rib shadows 

tend to obscure the shadow of the spine, and in  the 

lower lumbar region the i l i a  co n st itu te  an almost 

impassable barrier to the obtaining of c lea r  d e f in it io n  

in  the vertebral o u t l in e s .  The la te r a l  skiagram i s  of  

g rea test  value, from a d iagnostic  standpoint in  early  

cases , in  conjunction with the antero-posterior



skiagram, because the small anterior le s io n  which may 

not show in  the l a t t e r  p icture, i s  shown up in  a good 

la t e r a l  one. Here again, one la te r a l  exposure may not 

be s u f f ic ie n t  in  order to  re l ie v e  a spine from the 

su sp ic ion  of d isea se .

Where there has been a moderate degree of co llapse  

of the vertebrae due to  d isease , the bony shadov/s in  the 

a n tero-poster ior  view tend to overlap, so that the d iscs  

which may be normal appear to  be o b litera ted . In these  

cases the la t e r a l  view shows tp the true extent of the 

d ise a se .

The X-rays are a lso  of the greatest value in  

estim ating the progress of the d isease , ot i t s  healing ,  

but t h i s  does not come within  the scope of the present 

subject.

The d etection  of an abscess by means of the X-rays 

i s  o ften  p o ss ib le ,  p a r t icu la r ly  when i t  i s  prevertebral 

in  p o s it io n .  When the abscess has tracked away from the 

spine, for example, to become a psoas abscess, i t  may or 

may not be shown. In the dorsal region, a prevertebral 

abscess usually  shows up w ell ,  and th is  may be the only 

method by which i t s  presence may be detected , v/hen th is  

region of the spine i s  a f fe c ted . The shadow cast by 

the m ediastinal abscess has, c h a r a c te r is t ic a l ly ,  a 

fusiform ou tlin e , or the •swallow's n e s t” appearance.



Jones and Lovett consider that the fusiform shadow

may be due to a p er iverteb ra l thickening, rather than 
x l .

an abscess; such a d is t in c t io n  seems unnecessarily  

f in e  in  view of the fact that an abscess i s  always 

present in  cases o f  sp inal c a r ie s ,  and where the abscess  

i s  present the surrounding t i s s u e s  -  perivertebra l -  

are thickened, so that the shadow, whether due to  

abscess or p er iverteb ra l thickening, in d ica te s  the presence 

of an abscess.

In  some in d iv id u a ls  in  whom the spine i t s e l f  i s  

normal,a paravertebral shadow i s  shown in  the skiagram 

o f  the thoracic spine -  m ildly fusiform sometimes, but 

more often  with the la t e r a l  margins of the shadow more 

or l e s s  v e r t ic a l ,  and extending alongside several 

consecutive vertebrae. The explanation o f  th is  shadow 

i s  not known.

An abscess in  connection with ce rv ic a l  d isease i s  

a lso  Quite prominently shown in  the skiagram, as a rule, 

and l e s s  commonly a psoas abscess may be ind icated .
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C O M P L I C A T I O N S .

The complication of abscess I have already dealt  

with as a symptom of spinal c a r ie s .  B rief  references  

are necessary to  the other p r in c ip a l complications -  

sinus formation and paraplegia -  as they occasion ally  

appear as the in d ica t io n s  on which a d iagnosis of sp inal  

c a r ie s  i s  made.

Sinus formation. This i s  a most serious complication  

owing to  the dangers attendant on secondary in fe c t io n  

which may lead  to  amyloid d isea se .

I t  i s  sometimes the p ers is ten ce  of a sinus, or the 

breaking down o f  the in c is io n  soar, a f te r  an abscess has 

been opened and sutured, which f i r s t  leads' the presence 

of tuberculous d isease  to be suspected in  cases of P o t t ’ s 

d isea se . This has not infrequently  occurred in  cases  

which have been sent to St. Luke’ s H ospital for  

treatment. As the presence of an abscess may be the 

e a r l i e s t  sign  of sp inal d isease , i t  i s  obviously  

important that i t s  nature and or ig in  should be recognised  

before the abscess i s  opened.

P arap leg ia . This com plication, varying from mild 

s p a s t ic i t y  to  r ig id i ty  of the le g s  in  f le x io n  with 

double incontinence, was present at some stage in  10 of  

my se r ie s  of yo reuses. In 5 of these cases , p a ra ly s is  

of the le g s  was present before a diagnosis of spinal



ca r ie s  was made, and in  1 case p a ra ly s is  was the f i r s t  

cause of complaint.

The commonest cause of sp astic  paraplegia  i s  sp inal  

c a r ie s .

The onset o f  paraplegia  due to sp inal ca r ies  i s  

usually  gradual, the e a r l ie s t  in d ica tion  being a fe e l in g  

of weakness, and a tendency to drag, shown by one le g  -  

la t e r  present in  both le g s .  This i s  due to the lo s s  o f  

power which i s  greater in  the f lexors , than in  the 

extensors, of the le g s .  The presence o f  a psoas 

abscess i s  a lso  a cause of  dragging of the le g  on the 

a ffe c te d  s id e , but th is  i s  d istingu ished  from the 

paraplegic, symptom by the absence of s p a s t ic i ty ,  which 

develops early  in  the parap leg ic . S p a s t ic ity  may not 

be apparent in  the g a it  to begin with, but i s  indicated  

by exaggeration of the knee-jerks, re su lt in g  from the 

increased  muscle tone which mainly a f fe c t s  the extensors  

of the le g s .

Should the condition  remain undiagnosed, and even 

in  cases under treatment, progressive  weakness of the leg s  

ensues with r e la t iv e ly  increased extensor tone, u n t i l  in  

the untreated case, the p a tien t  may be unable to walk 

and i s  confined to bed. In th is  s ta te  of  paraplegia  

in  extension  the p atien t l i e s  with the le g s  fu l ly  

extended, and i s  unable to ra ise  them from the bed.
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Some resistan ce  to passive  f le x io n  i s  o ffered  by the 

extensors and * c la sp -k n ife  r ig id ity*  may be observed.

The knee jerks are grea tly  exaggerated, and the p lantar  

r e f le x  response i s  extensor.

Sensory disturbances may or may,not be present.

The e a r l ie s t  changes occur in  the fe e t ,  and extend 

higher up the leg s  as the ‘ compression* of the cord 

in cr ea se s .

V iscera l symptoms are u su a lly  referable to the 

bladder before the rectum, as the e a r l ie s t  s ign  i s  a 

d i f f i c u l t y  in  in i t ia t i n g  the urinary flow, which e x c ite s  

more d is t r e s s  than the accompanying tendency to  

co n st ip a tio n .

Should the condition  not i  up rove, f le x io n  

contracture of the legs  develops, and bladder and 

r e c ta l  incontinence.

As I have already in d icated  paraplegia in  spinal  

ca r ie s  i s  u su a lly  due to in terferen ce  with the c ir c u la t io n  

of the cord, rather than actual compression.



DIFFERENTIAL DIAGNOSIS.

I do not propose to enter in to  a d e ta ile d  reference  

to  a l l  the p o ss ib le  conditions with which sp inal ca r ies  

i s  l i a b le  to be confused, but to consider on general 

l in e s  the more common, and more l ik e l y  causes of  

confusion in  d iagn osis .

The symptom of pain i s  the commonest, the e a r l ie s t ,  

and at the same time, unfortunately, the le a s t  c h a r a c te r is t ic  

o f  the evidences of sp inal c a r ie s .  I t  i s  e s s e n t ia l  in  

the f i r s t  p lace to obtain a c lear  and d e ta ile d  account of 

h is  pain from the p a tien t , remembering that the pains of  

sp ina l ca r ie s  are o f  two main types.

(1 ) .  .p a in  in  the back -  u sua lly  in  the lumbar
muscles -  due to muscle fa tig u e .

(2 ) Neuralgic pains.

In considering the p a t ie n t ’ s symptoms from th is  

standpoint, the e t io lo g y  of these pains, which I have 

referred  to in  some d e ta i l ,  should be borne in  mind.

(1) .  In general the ch ie f  causes of pain in  the back 

are

(a) Trauma.

(b) A ffection s  of abdominal v isc er a .

(c) In fe c t iv e  conditions of  the muscles.

(d) In fe c t iv e  conditions of the spine,

(e) Abnormal m odifications o f  s t a t i c  equilibrium.

( f)  C onstitutional a f fe c t io n s .
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(a) Trauma. In these cases there i s ,  o f  course, a h is to ry

of recent injury -  a s im ilar h is to ry  may e x is t  with spinal  

c a r ie s .  Injury, however, followed by p ers is ten t  pain, i s  

a lso  accompanied by tenderness lo c a l is e d  to the injured  

structure, whether torn muscles, ligament or bony process.  

Pain i s  a ssoc ia ted  with a c t iv e  movement, but passive  

d o r s if le x io n  i s  seldom p ain fu l, and in  many cases  

r e l ie v e s  the pain .

D is loca tion s o f  the vertebrae are detected  by the 

presence of deformity -  o ften  very s l ig h t .  Muscular 

r ig id i ty  may a lso  be present making the diagnosis from 

sp inal ca r ies  very d i f f i c u l t .

Within l im i t s ,  a h is to r y  of injury preceding  

c lo s e ly  the pain, o f  which complaint i s  made, must 

cause the injury to  be considered the o r ig in  o f  the pain  

u n t i l  a reasonable time has been allowed for the e f f e c t s  

of the injury to  pass o f f .

Where there i s  any doubt X-ray examination should 

be made.

b) A ffec tions  of abdominal v is c e r a . The pain  in  the back 

in  these cases i s  referred pain, and i s  u su a lly  

acconpanied by some other synptom more ch a ra c te r is t ic  

of the v iscu s  a f fe c te d . Uterine d isease, perinephric  

abscess, p ro s ta t ic  d isease -  these are quite commonly 

assoc ia ted  with backache, but the p e r io d ic i ty  noted in



the backache of sp inal car ies  i s  not found in  these  

referred pains -  a more or l e s s  continuous ache being  

present with, however, th is  feature in  common with the 

pain of ca r ie s  -  the pain i s  often  re liev ed  by rest in  

the recumbent p o s i t io n .

(c) In fe c t iv e  conditions of the muscles. Under th is  

caption are included lumbago, myositip,muscular  

rheumatism, e t c . ,  and i t  i s  with names such as these  

that sp inal ca r ie s  i s  most o ften  la b e lle d  in  the early  

s ta g es .

The most d is t in c t iv e  feature of t h is  group i s  the 

tenderness of the muscles -  th is  being absent in  c a r ie s .

(d), ( e ) ,  ( f ) .  The character of the pain in  the 

conditions of these  three groups may be very s im ilar , 

in  nearly a l l  cases being due to  fatigue in  the postural 

muscles o f  the back.

(d) In fe c t iv e  conditions of the sp in e . Of th is  group, 

sp inal ca r ies  i t s e l f  i s  the commonest member. Sacro­

i l i a c  d isease may a lso  be included here and i t s  

d if f e r e n t ia t io n  from spinal ca r ies  i s  o ften  very  

d i f f i c u l t .  Usually however i t  may be d istingu ished  by 

tenderness over the a ffe c ted  jo in t ,  and pain f e l t  in  th is  

region on to rs io n  movements being applied to the p e lv i s .

Spondylitis  deformans, ’ typhoid sp in e’ , traumatic



B pondylitis  -  these are a l l  l ia b le  to be causative of  

the synptom of pain in  the back. ‘Typhoid spine* i s  

assoc ia ted  with convalescence from typhoid, but the 

only rea l d is t in c t io n  of the other conditions i s  made 

by the X-rays. How much traumatic sp o n d y lit is  i s  

dependant on the i n i t i a l  injury, and how much on some 

in fe c t iv e  process i s  d i f f i c u l t  to determine, and th is  

somewhat obscure condition  can rarely  be diagnosed 

c l i n i c a l l y .  The ch a r a c te r is t ic  X-ray appearances 

of the spine in  sp o n d y lit is  deformans are lip p in g  of  

the margins of the vertebrae in  the region of the 

c a r t i la g e s ,  and o s s i f i c a t io n  of the in tervertéb ra l  

ligaments, the la t t e r  predominating in  the rheumatoid 

type, and the former in  the o ste o a r th r it ic  type.

(e) Abnormal m odifications of s t a t i c  equilibrium . Perhaps

the commonest o f  these in  the adult i s  v is c e r o p to s is .  

This, however, i s  very frequently  present without 

causing any synptoms at a l l ,  and should not therefore, 

by i t s  presence, exclude the p o s s ib i l i t y  of 'spinal,.caries  

The conditions in  group (d) are for the most part, 

a lso , causes of  m odification  of s t a t i c  equilibrium. 

S p o n d y lo lis th es is ,  adolescent s c o l io s i s ,  f la t fo o t  and 

the so -c a l le d  s t a t i c  deform ities are a l l  l ia b le  to  

cause pain  in  the back.

‘ In a l l  these a d e f in i te  d iagnosis i s  d i f f i c u l t ,  as 

the onset i s  vague, and pain  i s  not an e s s e n t ia l
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accompaniment of any one of the cond itions. Consequently 

the d iagnosis comes to be one of elim ination , s.nd in  th is  

process i t  i s  e s s e n t ia l  that the spine should be examined. 

The examination should be carried  out in  the way I have 

described, and f a i l in g  the presence of a deformity, 

r ig id i ty  i s  the sign  of most importance in  making a 

diagnosis of sp in a l c a r ie s .  Where doubt e x i s t s  as to  

the abs^ence of sp inal c a r ie s ,  a skiagram should be 

taken. ^

C onstitu tion al a f fe c t io n s ! These include acute 

in fe c t io n s ,  neurasthenia, anaemia, e tc .

Here again the cause of the pain i s  fa tigue of the 

sp inal muscles, due to a r e la t iv e  in su ff ic ie n c y  of  

p ostural tone. The a n ti-g ra v ity  muscles of the back 

are constantly  a c t iv e , so that any d e b i l i ta t in g  cause 

i s  l i a b le  to give r i s e ,  in  time, to fa tigu e  of these  

muscles.

In neurasthenia there i s  in  addition a tendency 

to exhaustion of the muscles through over-stim ulâtion, 

the sympathetic nerves being h y p e r - ir t i ta b le .

H ysteria i s  another condition  which i s  l ia b le  to  

be marked by pain  in  the back.

The or ig in  of the pain in  the a n t i-g ra v ity  muscles 

in  a l l  these conditions makes i t  very d i f f i c u l t  to  

d is t in g u ish  the pain of sp inal ca r ie s ,  yet in  the l a t t e r



there i s  one factor which tends to  give a d is t in c t iv e  

character to th is  symptom, and that i s  the muscular 

r ig id i t y .  Because of t h is ,  the a sso c ia t io n  of pain  

with movements i s  much more constant in  sp inal ca r ies  

than in  any of the other conditions, on account of the 

res is ta n ce  to  movement by the r ig id  muscles.

( 2). The neuralgic pains a ssoc ia ted  with sp inal car ies  

may e x i s t  for a long time, i f  they are the f i r s t  symptom, 

without any susp icion  being aroused as to  th e ir  o r ig in .

Their neuralgic character should lead to  a consideration  

o f  a l l  the p o ss ib le  causes of i r r i t a t io n  of the nerve 

a ffected ; sp in a l ca r ies  i s  not the most common cause 

of such pains in  many cases, and i t  i s  only natural and 

r igh t that the most common causes should be excluded 

f i r s t .  These are not always easy to exclude and so 

there i s  perhaps a tendency to  go no further in  seeking  

a cause for the pain, and so the spinal o r ig in  i s  missed.

The feature which should always arouse the n ecess ity  

for excluding the spine as a causative agent, i s  the 

a sso c ia t io n  of the pains with movements of the trunk; 

th is  a sso c ia t io n  i s  invariab ly  observed in  the e a r l ie r  

s ta g es .

Tenderness in  the course of the nerve to which the  

neuralgia  i s  referred, i s  not, as a rule, present in  

spinal ca r ie s .



As examples of common errors in  d iagnosis of these  

neuralgic pains may be mentioned p leu r isy  when the 

dorsal region of the spine i s  a ffected , and s c ia t ic a  

when there i s  d isease  of the lower lumbar region; s c ia t ic a ,  

as far  as i t  goes, may be a correct d iagnosis in  many 

cases but the cause should a lso  be iikdentified . Hip 

disease i s  a lso  l ia b le  to be the d iagnosis when the pain  

i s  referred  to the buttock and behind the trochanter; 

in  these cases there i s  usually  a psoas abscess present 

which may cause some l im ita t io n  of movement at the hip, 

but th is  l im ita t io n  i s  not as a rule attended by muscular 

spasm. When a c t iv e  hip d isease i s  present in  conjunction  

with sp inal c a r ie s ,  the symptoms of the former mask 

almost e n t ir e ly  the synptoms of the l a t t e r .

Symmetrical, b i la te r a l ,  neuralgic pains should 

always suggest a cen tra l or ig in , and thus lead  to an 

examination of the spine, and in  the presence of these  

synptoms a deformity i s  u su a lly  found. Other causes of  

b i la t e r a l  root pains are carcinoma of the vertebrae, 

and tumours and other a f fe c t io n s  of the cord and meninges;; 

the la t t e r  conditions are characterised  by motor and 

sensory disturbances before pain becomes a symptom, and 

moreover the root pains are not usually  confined to one 

segment, as they in variab ly  are with c a r ie s .  B i la te ra l  

root pains together with a h is to ry , or the presence, of  

carcinoma in  some part of  the body other than the spine, 

i s  almost d iagnostic  of secondary carcinomatous d isease
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o f  the vertebrae as the source of the pa ins .

An abscess i s  quite o ften  one of the e a r l ie s t  s igns  

o f  Pott*s d isease  and I have referred to  the s i t e s  in  

which these abscesses are u su a lly  found.

A retropharyngeal abscess i s  most commonly the resu lt  

of sp inal c a r ie s ,  but the p o s s ib i l i t y  of i t s  or ig in  in  

tuberculous, or other chronic , lymphadenitis a f fe c t in g  

the retropharyngeal glands, must be borne in  mind.

Here as with fluctuant sw ellin gs  in  other parts of the 

neck, the r ig id i ty  of the c e r v ic a l  muscles i s  the 

deciding fea ture .

I have already referred  to the l i a b i l i t y  for a 

cold  abscess over the thorax to be a ttr ib u ted  to  

tu b ercu losis  of a r ib , even when a r is in g  in  the sp ine. 

Spinal tu b ercu losis  i s  more common than tubercu losis  of  

the r ib , and so the spine should f i r s t  be examined.

Even in  the absence of c l in i c a l  s igns in  the spine 

a d iagnosis  of tuberculous rib should not be made without 

skiagrams of both spine and r ib . A softened gumma, and 

l e s s  commonly tuberculous empyema, should a lso  be 

considered as p o ss ib le  o r ig in s .

The d etection  of an i l io p s o a s  abscess i s  not 

unattended with d i f f i c u l t i e s .  A loaded colon may 

simulate a l e f t  sided psoas abscess; the psoas



muscle i t s e l f  may give a sensation  d i f f i c u l t  to  

d is t in g u ish  from f lu c tu a tio n  ju s t  above the brim of  

the p e lv is  -  t h i s ,  however, i s  symmetrical.

A v i s i b l e  lumbar, or i l io -p s o a s  abscess has not 

in freq uently  been mistaken for a hernia. There were Ij. 

such cases in  my se r ie s  of 70, one being considered a 

case o f  lumbar hernia, and the other 3 as oases o f  

in gu in a l hernia; in  two of these p a t ie n ts  a truss  

was ordered and worn for some time over the abscess.

In dealing with the question of d i f f e r e n t ia l  

diagnosis , I have avoided a d e ta iled  consideration, in  

order to emphasise the n ec e ss ity  for c l i n i c a l  examination 

of the spine, whenever any symptom i s  present which 

might p o ss ib ly  a r ise  in  the spine, and which cannot 

be d e f in i t e ly  a ttr ibu ted  to  some other cause. The 

conditions with which sp inal ca r ies  i s  l ia b le  to be 

confused, are for  the most part lacking in  c lea r ly  

defined c l in i c a l  c h a r a c te r is t ic s ,  so that i t  i s  ea s ier  

to  exclude sp inal ca r ie s  with i t s  more or l e s s  d e f in i te  

s ign s  o f  deformity and r ig id i ty ,  before considering the 

other conditions which may cause s im ilar  symptoms.

The more frequent examination of the stripped back 

in  adults complaining of the symptoms I have outlined, 

would resu lt  in  a much greater percentage of cases coming



for treatment at a r e la t iv e ly  early  stage in  the 

d isea se . Further, when an examination of the back 

does not d e f in i te ly  negative the p o s s ib i l i t y  of sp inal  

ca r ie s  being presen t, a radiographic examination should  

always be made.

Wherever tuberculous; d isease i s  a probable 

diagnosis , the p o s s ib i l i t y  o f sy p h i l is  as the cause 

should be remembered. S yp h ilis  o f  the spine i s  rare, 

and there are very few cases recorded of in c ontrovertib ly  

s y p h i l i t i c  sp in es .  In th is  connection the follow ing  

case i s  of in te r e s t ;  the onset and course of the d isease  

are not suggestive  of tuberculous d isease , nor are the 

X-ray appearances of the spine, but the numerous ©inusaa. 

give a c l in i c a l  appearance resembling tubercu losis . The 

lassermann reaction , however, i s  strongly p o s it iv e .

G. P . A et .5if. This man's occupation was that of  a
gardener. In 1917 he had an attack o f  acute pain  
down the middle of the l e f t  thigh and leg , of 
sudden onset. He was la id  up for 5 weeks, and 
trea ted  as a case of s c ia t i c a  by means o f  b l i s t e r s ;  
he was afterwards as f i t  as ever and free from pain .

In December 1323, pain down the l e f t  leg , and 
a l l  over the body, came on suddenly one day while he 
was at work; he walked home with d i f f i c u l t y  and 
being worse at night c a l le d  in  h is  doctor, who 
performed a lumbar puncture, a f te r  which the 
p a t ie n t 's  pain was not so severe. He was sent 
in to  h o sp ita l  as a case of cerebro-sp inal  
m eningitis , and kept under observation for nine 
weeks; during th is  period he had no pain but 
there was s t i f f n e s s  in  the neck l im it in g  f lex io n  
movements. Ever since , t h e  l e f t  le g  has tended 
to  drag a l i t t l e  when walking.
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A day or two a fte r  h i s  discharge from h osp ita l,  
he noticed  a small lump in  the R. lumbar region  
which was p a in fu l v/hen he lay  on i t ;  a f te r  about 
te n  days,the sw elling  was in c ised  and a week la t e r  
a sw ellin g  appeared in  the l e f t  lumbar region, and 
th is  was p a in le s s .  The sw elling  was in c ised , but 
whereas the R. lumbar wound healed up quickly, the 
other did not. Soon afterwards,there was pain  in  
the upper part of the l e f t  thigh p o s te r io r ly ,  and 
a th ird  abscess pointed .

In July 1921 he was admitted to h o sp ita l,  the 
l e f t  lumbar sinus was opened up, and the thigh  
abscess in c is e d .  After eleven weeks he was 
discharged, but did no work as he f e l t  very weak. 
Following exerc ise  the l e f t  le g  would become hot 
and swollen, subsiding with r e s t .  He was sent 
to  a Convalescent Home for s ix  weeks, and soon 
a f te r ,  while at home and attending the h o sp ita l  
fo r  dressings, h is  s inuses a l l  healed up.
Immediately afterwards, however, a sw elling  appeared 
in  the l e f t  inguinal region, preceded by pain.
He was again admitted to h o sp ita l  in  February 1929, 
the abscess was in c ise d  and has been discharging  
s in c e .  He l e f t  the h o sp ita l  in  May and in  July  
was admitted to S t. Luke's H osp ita l. Just before 
going to Lowestoft he developed a sw ellin g  over 
the l e f t  buttock.

On admission to S t. Luke's H ospital there was 
no spinal deformity detected , no pain or tenderness, 
but lumbar m obility  was greatly  re s tr ic te d ;  r ig id i ty  
o f  the muscles however was not very evident. The 
knee jerks and p lantar r e f lex es  were normal; there 
were no urinary symptoms.

The l e f t  hip movements were a lso  res tr ic ted ,  
there being p o ss ib le  only 75° f lex io n , 15° 
adduction, 20° abduction and p r a c t ic a l ly  no 
ro ta t io n . There was no c l in i c a l  evidence of  
pubic or s a c r o - i l ia c  d isease , and no other evidence 
of hip d isea se . There was a recently  healed sinus  
below the l e f t  buttock, and two discharging sinuses  
-  one in  the l e f t  lumbar region, and the other in  
the l e f t  gro in .

The X-ray appearance of the spine i s  shown in  
Figure 7 * There i s  no evidence here o f  a primary 
focus o f  d isease;  the secondary in fe c t io n  might 
account for the irregu lar  bony formation at the 
s id es  of the vertebrae, and for the bridging between 
su ccessive  bones, but the lipp ing  of the vertebrae 
i s  more suggestive  of  o s te o -a r th r it ic  changes.
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; F i s .  7 0 . P. D iffuse osteophytio outgrowths; and l ip p in g  o f  j 
vertebrae of o s te o -a r th r it io  type. S yp h ilis  and j-
secondary in fe c t io n  present. .1



The Wassermann reaction  being strongly  p o s i t iv e ,  
a n t i - s y p h i l i t i c  treatment was in s t i tu te d ,  but there  
has been no apparent response a f te r  four months, 
and h is  cond ition  remains much the same, with the 
spine f a ir ly  r ig id  as a whole, and with three • 
discharging s in u ses . There has been no change 
in  the X-ray appearances as a resu lt  o f  treatment.
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S U M M A R Y .

I have attempted throughout th is  work to  consider  

the synptoms and signs of P o t t 's  d isease , in  the adult, 

with reference to  i t s  early  d iagn osis . The length of  

time which elapses between the onset o f  syfnptoms nnd 

the d iagnosis , e s p e c ia l ly  in  oases under sipiervision -  

in  my s e r ie s  the average time was over two years -  

in d ica tes  a very u n sa tis fa cto ry  s ta te  o f  a f f a ir s .  I 

have dealt in  some d e ta i l  with the production o f  the 

synptom o f pain, as pain i s ,  in  the majority of  

p a tie n ts ,  the f i r s t  cause o f  complaint. The 

character of the pain in  sp inal ca r ies , and i t s  

s itu a t io n , do not d e f in i t e ly  d is t in g u ish  the d isease  

from other causes of pain in  the back, but they are 

at le a s t  suggestive of P o t t 's  d isease  and th is  should 

always be excluded before pain  i s  a ttr ib u ted  to some 

other cause. This re fers  more p a r t ic u la r ly  to  the 

pain  s itu a ted  in  the a n ti-g ra v ity  muscles of  the back. 

In order that an early  d iagnosis may be made in  cases  

of sp inal ca r ie s  in  the adult, i t  i s  e s s e n t ia l  that  

signs and symptoms such as I have described, and 

p oin tin g  to the p o s s ib i l i t y  of spinal d isease , should 

always lead  to an examination of the stripped back; 

and i t  i s  a lso  necessary that the examiner should 

r e a l i s e  that, when tuberculous spinal ca r ie s  i s  present 

in  an adult, the spine i t s e l f  i s  seldom p a in fu l.

Should any doubt e x is t  a f te r  the c l in i c a l  examination.



resort should be had to  radiographic examination.

The fo llow ing  conclusions may be drawn from the 

in v e s t ig a t io n s  I have made:-

1 . Tuberculous sp inal ca r ie s  in  the adult tends 

e s p e c ia l ly  to  a f fe c t  the vertebrae from the 11th. thoracic  

to  the 4'th. lumbar.

2 . Trauma i s  seldom present as a predisposing or 

contributory cause.

3 . Pain, f e l t  in  the muscles of the back, i s  the most 

common i n i t i a l  symptom. I t  i s  l e s s  l ik e l y  to  be a 

prominent feature of the d isease  in  muscular subjects, 

engaged in  heavy work, than in  those who lead  sedentary  

l i v e s .

4. The pain i s  the expression of inadequate postural  

tone in  the a n ti-g ra v ity  muscles of the back. This tone, 

though inadequate, i s  r e la t iv e ly  greater than the normal, 

and so produces r ig id i ty ;  in  consequence the pain  i s  

more constantly  assoc ia ted  with the movements throwing

a s tr a in  on the r ig id  muscles, than i s  the pain  due to  

inadequacy of postural tone, a r is in g  from other causes.

5. The production of so -c a lle d 'ro o t  p a in s ' ,  assoc ia ted  

with sp in a l ca r ies , i s  not always confined to the nerve 

roots themselves. In many cases they are the resu lt

o f  involvement of a peripheral nerve by a psoas abscess.



H y p e r - ir r i ta b i l i ty  of the nerve roots re su lt in g  from 

in terference  with th e ir  blood supply by an abscess, 

i s  the e s s e n t ia l  factor  in  the production of true 

root pa ins .

6 . Pain in  the back on jarring  of the spine i s  not 

n e c e ssa r ily  d iagnostic  o f  sp inal c a r ie s .

7. The prevertebral abscess, in  connection with d isease  

o f  the thoracic  region, does not tend to track away from 

the spine to the same extent as in  other regions of the 

spine, and th is  may account for the greater frequency 

with which paraplegia  and root pains are observed when 

the thoracic vertebrae are d iseased; and a lso  for the 

more marked deform ities encountered in  t h i s  part of the 

sp ine.

S. S t i f fn e s s  of  the back i s  not a frequent cause of

complaint in p a t i e n t s  su ffer in g  from P o t t ' s  d isease .

9. Deformity i s ,  in  the majority o f  cases , present in

some degree, -usually  very s l ig h t  but d etectab le , at the

time o f  onset o f  symptoms.

10 . Muscular r ig id i ty  in  the region of the spinal

le s io n  i s  the most constant c l in i c a l  s ign  of P o t t 's  

d isease , and i s  always present so long as the d isease  

i s  a c t iv e .

11. Tenderness of the spine i s  uncommon in  adult cases



of sp inal c a r ie s .

12 . A p a t ie n t ,  complaining of synptoms attr ib u tab le

to sp inal d isease , should always be examined with the 

back stripped, p a rt icu la r  a tte n t io n  being paid to the 

signs of deformity and r ig id i ty ;  and f in a l ly .  X-ray 

examination of the spine should be made the deciding  

factor  in  cases of doubt. In th is  way, only, w i l l  i t  

'be p o ss ib le  to obtain oases for treatment at an early  

stage o f  the d isea se .
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