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SUSTAINED 
SPINAL 
LESIONS

By

D O R O T H Y  S L IM ,  M .C .S .P

R eprin ted  b y  k in d  perm ission o] 
" P h y s io th e r a p y ' ’ Journal o f  the C hartered  
Socie ty  o f  Physio therapy and the A u thor.

Fig . 1. T h e  in ac tio n  a p p a ra tu s .

Introduction

T h e  lu m b a r  intervertebra l  disc consists  o f  two p a r ts— 
anrtulus f ibrosus an d  nucleus pulposus .  P ro t rus ions  are  ol 
three  so r ts :  o f  a f ragm ent  o f  an n u lu s .  a  hern ia t ion  o f  pulpy 
m aterial  o r  bo th  together .  It has been found  tha t  sus tained  
t rac tion  is the m ost  effective t rea tm en t  for m ost  p ro trus ions  
consisting o f  the softer  central  par t  o f  the disc. However ,  
it is not  suited to ca r t i lagenous  d isplacem ents ,  which usually 
d o  better  with m an ipu la t ion .  W h e th e r  the pain  is lum bar ,  

o r  there  is roo t  pain in the limb, is im materia l.

Before the t ime that  sus tained  trac t ion  w as s tarted ,  
patients  with  lesions that  did not respond to  m an ipu la t ion  
had n o  a l ternative  bu t  to  lie in bed until  they  were well. 
T h is  p o s tu re  rem oves  the com press ion  s tra ins upo n  the 
spinal jo in ts  which are  present in the upright  position. 
M o re  ro o m  is crea ted  within the jo in t  cavity, a n d  the 
disc su bs tance  is enab led  to re tu rn  over  a  period o f  several  

m onths.

It was decided to distract the jo in t  surfaces in the belief 
that  the disc su b s ta n c e  w ould  be reduced m o re  speedily. 
T h is  a s su m p t io n  has proved to  be correct ,  an d  most o f  
o u r  patients  lose their  sy m p to m s  in f rom  14 to  21 days.

T h is  decrease in t ime for recovery and  the fact that 
the patient  is able  to c o n t in u e  a no rm a l  life while having 
the  t rea tm en t ,  co m p a re s  very favourab ly  with several  

m o n th s '  o f  com ple te  rest in bed.

T h e  pu lpy m aterial  oozes either  above,  below o r  th rough  
the su r ro u n d in g  f ibrocar t i lagenous ring when it is dam aged .  
In  t ime it exerts a p ressure u p o n  the poste rio r  longitudinal  
l igament which accordingly  bulges , and  exerts a pressure 
u p o n  nervous s t ruc tu res  lying in the spinal canal.

Sustained trac t ion  increases the d is tance  between the 
a r t icu la r  surfaces a t  the affected jo in t  an d  has  three  effects:

I . T h e  jo in t  space  becom es larger  and  the  original 
p a th w ay  th ro u g h  which the  pulp  ex truded  m ay  be re­

opened.

2. T h e  poste rio r  longitudinal  l igament becomes tautened.
A centr ipetal  force is exerted u p o n  the jo in t  co n ten ts  which 

are  squeezed tow ards  the  centre.

3. Suc t ion .  As a  result  the pu lpy  material is d raw n  

tow ards  the cen tre  o f  the jo in t .

A pparatus

A couch  is needed and  two harnesses  (see Fig. I).

A n  o rd in a ry  high couch  m ay  be adap ted  relatively 
cheaply  by a local h andym an .  A  subs tan t ia l  post  is fixed 
at  one  end to  which the thoracic  s t rap s  are  anchored .
A  m ovable  post  is necessary a t  the o the r  end,  and  the 
pelvic harness is a t tached  to it by a  hook. T h is  post is 
a t tached  to  the  end o f  a  sp indle  which is m ade  to m ove 
a w ay  f rom  the end of  the co u ch  by con tac t  with a cogwheel 
when the hand le  is opera ted .  A carpen te r  s vice o r  car  
jack  w orks  o n  the sam e m echanical  principle . It is im ­

p o r ta n t  to  m ake  cer ta in  tha t :

(a) T h e  spindle is long enough  to a l low a sufficient ’ 

d is t rac t ion  o f  the tw o  harnesses to  take place.

(/>) T h e  opera t ing  hand le  o r  wheel is at  least six inches 

in d iam e te r  o therwise it is t iring to  use.

It is possible  to  p ro d u ce  an  a d e q u a te  n um ber  o f  var ia t ions 

in the  angle  o f  pull  even with this simple a p p a ra tu s .  Som e 
couches  a re  built  in sections which can  be tilted to the 
required degree;  these m ay  provide grea ter  scope  for ex­

per im ent,  but  are  m u ch  m ore  costly.

It is possible  to  o b ta in  such a couch  f rom recognized 
medical supp ly  s to res if the convers ion  o f  an o rd inary  

couch  is im practicable .

T h e  harnesses a re  m ade  o f  s tou t  webbing bands .  O ne 
encircles the thorax  and  the o th e r  the pelvis. Sheets of  
f o a m -ru b b e r  a b o u t  2 cm . th ick  a re  used to  pad bo th  h a r ­

nesses an d  to  prevent slipping.

TRACTION FOR LUMBAR
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is t r e a te d  su p in e . A  sm all p illo w  m ay  be  in se r te d  b en ea th  

the  lu m b a r  sp ine.

B asic A pplication  (see Fig. 2)

At the pat ien t 's  first a t ten d an ce  
traction  is usually  given sup ine ;  if so, 
the following m ethod  is used.

T h e  pelvic harness and  a head pillow 
a re  placed on  the top  o f  the couch.
T h e  thoracic  harness ,  lined with a 
sheet o f  rubber ,  is applied to the patient 
while he s tands.  T h is  shou ld  be placed 
as low dow n  on the thorax  as  possible 
in o rder  to  localize the trac t ion  to  the 
lower  spine.  T h e  belt must  be c o m ­
fortably firm o r  it will slip.

T he  patient lies on  the couch  on 
the  pelvic harness. T h e  thorac ic  
s traps are  passed beneath  the 
pillow and  secured to  the fixed hook at the top  o f  the 

jcouch.

The u nde r  s t r ap  belonging to  the pelvic harness should 
be ad justed so that it lies beneath  the lower part  o f  the 
lum bar  spine.

T h e  pelvic harness may be a r ra n g ed  in two ways:

(a) T h e  s t rap  lies above  the an te r io r  su p e r io r  spines, 
when t rac tion  is exerted f rom  the iliac crests.

(b ) T h e  s t rap  lies below- the an te r io r  supe r io r  spines, 
when traction  is exerted f rom  the g rea ter  t ro ch an te rs  of  
the femora.

Some patients find the one  posit ion  m ore  com fortab le  
than  the o ther  an d  bo th  shou ld  be tried to  see which the 
patient prefers.

W hen the position o f  the pelvic harness has been decided, 
a piece o f  foam  ru b b e r  and  a blanket folded to four  th ick­
nesses a re  placed ac ross  the pa t ien t ’s pelvis a s  padding. 
T he  strap is then tightened.

T he  leather  s t rap  is passed th ro u g h  the ho o k  at  the 
bo t tom  o f  the couch ,  gently pulled until  it feels firm and  
then secured. T h e  patient  will feel an  increase in his pelvic 
tilt, and be conscious o f  a tension  in the lu m b a r  area. 

'C are  is taken to  ensu re  that  the  pelvic harness is properly  
in place.

T h e  a p p a ra tu s  should  be checked fo r  c om for t .  If the 
t reatment is painful,  the muscle  spasm  thus  set up will 
prevent the patient f rom  relaxing in to  the harness. As 
the patient relaxes, m ore  t rac t ion  is applied by tu rn ing  
the wheel.

T he  first visit is im p o r ta n t ;  the pa t ien t 's  reactions to a 
shor t  and gentle pull  will provide the  physio therap is t  
with valuable in fo rm ation  u p o n  which to base her  fu tu re  
treatment.  T h e  p a t ien t 's  confidence is gained m ore  easily 
■f he is in troduced to  a n  unusua l  experience gradually . 
He is told to report  the slightest d iscomfort .

A n  exp lanat ion  o f  what the t rea tm en t  involves and  
reactions tha t  may be expected is given. T h e  mechanics 
0  c°n d i t io n  a re  fully explained, because the pa t ien t 's  
co-operation will be necessary in o rder  to m a in ta in  the 
reduciicm as it is achieved. (See Cyriax ,  O rthopaedic  
M edicine vol. I., 1957.)

June, 1963

T he  patient  m ay  be w arned :

(a) N ot  to  cough  o r  sneeze violently d u r ing  trea tm ent  
T h e  sudde n  increase  in p ressure  caused may displace the 
disc su bs tance  further .

(b ) N o t  to  m ove a b o u t  while trac t ion  is exerted. T his  
m ay  cause  an  a l te ra t ion  in the ang le  at which the jo in ts  
a re  being distracted.

(c) T o  expect only  a s low and  possibly i rregular  im ­
p rovem ent .  with a certain  a m o u n t  o f  stiffness immediately 
af ter  each t rea tm ent.

T he  pa t ien t 's  com fort  is ensured by:

(a) P add ing  the harness by inserting foam ru b b e r  sheets,  
especial ly at bony prominences.

(b ) T a k in g  care  in app ly ing  the thoracic  harness in 
such a way that  b rea th ing  is not  appreciab ly  restr icted 
when pa t ien ts  suffering f rom  resp ira to ry  o r  ca rd iac  c o m ­
pla in ts  a re  treated. W hen  the webbing belt can n o t  be 
borne  tightly, a sheet  o f  foam  r u b b e r  placed beneath  the 
patient will increase the frictional resis tance between his 
thorax  an d  the couch.

(c) T each in g  apical b rea th ing  when pat ien ts  feel that  
the thorac ic  band will prevent ad e q u a te  breathing.

(d ) Avoid ing  a large meal before trea tm ent.

(e) In sc iatica, placing a pillow beneath the knee o f  the 
painful l imb. T h is  will relax the tension on  the nerve 
root .

A t  the end o f  a b o u t  tw enty  m inu tes  the tension is released 
slowly and  the harness  s traps unbuck led .  C a re  is taken  to 
avoid jo l t ing  the patient ,  because as  the jo in t  settles 
tow ards  its original  posit ion ,  pressure  upo n  nervous  s t ru c ­
tures  m ay  return ,  caus ing  severe twinges o f  pain. T h is  is 
a rare occurrence ,  but  if it does  happen ,  the patient  rests 
on the couch  until the d iscomfort  has w orn  ofT.

It is an ad van tage  to  the patient  to  rest for several m inutes 
af ter  t rea tm en t :

(a) because the jo in ts  a re  allowed to settle in to  position 
w ithou t the sudden  app l ica t ion  o f  com press ion  strain , such 
as w ould  be exerted in the upright  posi tion.

(b) because he shou ld  be a l lowed t ime to recover 
himself.
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D uration and Frequency o f  Treatm ent

If  there  has been no  un to w ard  reaction  f rom  the first 
t rea tm en t  the length o f  t ime may be increased to 35 o r  40 
m inutes subsequently .

T h e  phrase ,  ‘a cou rse  o f  t rac t ion  t r e a tm e n t ’ is misleading, 
[t suggests tha t  a series if even ts  take  place identically  each 
day  fo r  a cer ta in  length o f  time, af ter  which they stop. 
T h is  implication is false. T re a tm e n t  is usually  given dai ly 
at first for an average  period o f  a fortn ight  to  th ree  weeks. 
However, this is only  a very rough  guide an d  it is necessary 
for the physio therap is t  to work  ou t  her own regime for 
each patient.

T he  plan for  t rea tm en t  is decided up o n  f rom  d ay  to day.

A t  each a t ten d an ce  the cl inical signs are  re-assessed by 
testing the lu m b a r  m ovem en ts  an d  straight- leg  raising; 
sy m p to m s  a re  re la ted  by the  pat ien t  and  the  findings a re  
c om pared  with those found on the previous visit. In this 
way the degree o f  success o r  failure can  be es t im ated ,  thus 
enab l ing  the physio therapis t  to  decide  how the t rea tm ent 
shou ld  be con t in u ed :  e.g.

(а) I f  there has been an  im provem en t,  the technique 
used dur ing  the previous visit should  be repeated.

(б) If  the c ond i t ion  has  rem ained the sam e or 
de te r io ra ted ,  then an  a l ternative m ethod  o f  applying 
the harness shou ld  be tried. E xperi­
m en t  should  be c on t inued  until  a 
s teady im provem en t  begins.

W hen  great im provem en t  has been 
m ain ta ined  for severa l days an d  the 
clinical  signs have becom e minimal,  
a few days w i thou t  trea tm ent  m ay  be 
allowed.

A f te r  this t ime e i ther :

(a) reduction has a lready been initi­
ated sufficiently for the im provem ent  
to  con t in u e  sp o n ta n eo u s ly ;  if so  the 
patient  may be p u t  off  t rea tm en t  an d  
asked to  rep o r t  bis progress a t  the end 
o f  a week. Very often he will be quite 
well by then.

(b) reduction  is still incomplete.
F u r th e r  sess ions, perhaps  two o r  three 
trea tm en ts  a week should  be given, 
unti l  the pa t ien t  is pain-free. If  slight 
relapses occu r  af ter  reduction  has been 
effected, it is som etim es  necessary to 
give a m a in tenance  dose  o f  tract ion  
once or  twice a week until  these have 
ceased .

Variations o f  A pplication

A  basic techn ique for giving sus­
tained spinal trac t ion  has been des­
cribed, but  the variat ions o f  this 
a re  m anifo ld .  T h e  physio therapis t

ca n n o t  see the p ro t ru d in g  intervertebra l  mater ial  that 
has to  be relpaced, so  she watches it m ove  by interpreting 
changes  in sy m p to m s  and  signs. She should  vary her 
techn ique until the d is trac tion  o f  ad jacen t  vertebrae occurs 
in the way best ca lcula ted  to bring a b o u t  reduct ion. For  
exam ple :  if the sc iatica increases as  soon as traction is 
applied, and  persists, it is of ten possible to abolish the pain 
by read justing  the harness .  Such a change  alters the force 
acting  on  the intervetebral  jo in t ,  and  consequently  the 
re la t ionsh ip  between the nerve root and  the protrusion.

Disc  les ions vary no less than  tem peram ent,  and the 
t rac tion  a p p a ra tu s  shou ld  therefore be used imaginatively. 
A  few var ia t ions  o f  the basic technique  follow, but there 
is endless  scope for experiment.

1. D is t rac t ion  mainly  at the an ter io r  part o f  the joint,
i.e. du r in g  extension o f  the lum bar  spine.

The  patient is t rea ted:

(a) Supine. A small  pillow may be inserted beneath 
the spine. (Fig. 2)

(b) Prone.  T h e  thorac ic  harness is applied so  that 
the s t raps  run  beneath  the patient.  (See Fig. 3.)

2. D is t rac t ion  o f  the jo in ts  with the a r t icu lar  surfaces 
held parallel .

T he  patient is treated p rone  and the thoracic harness is 
a r ranged  so  that  the straps pass behind the patient 's  head. 
(Fig.  4.)

Fig. D is tra c tio n  m a in ly  a i  th e  a n te r io r  p a r t  o f  the  jo in t, i.e. d u ring  ex tension  o f  the  
lu m b a r  sp in e . 'I he p a tie n t is tre a te d  p ro n e . T h e  th o ra c ic  harness is ap p lied  so  th at 

th e  s tr a p s  ru n  b e n e a th  the  p a tien t.

F ig. 4. D is tra c tio n  o f  th e  jo in ts  iih  the  a r t ic u la r  surfaces held paralle l. T h e  p a tie n i 
is t re a te d  p ro n e , a n d  th e  th o ra c ic  h a rn e ss  is a rra n g e d  so  th at the  straps pass b eh in d  the

p a tie n t ’s  head .
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Fig. 5. D is tra c tio n  m a in ly  a t th e  p o s te r io r  p a r t  o f  th e  jo in t. T h e  p a tie n t is tre a te d  p ro n e :  
th e  pelv ic h a rn e ss  is a p p lie d  s o  th a t  th e  Y -sh a p e d  s tr a p  p asses  o v e r th e  to p  o f  the  
p a tie n t.  T h e  th o ra c ic  h a rn e s s  is a p p lie d  s o  th a t  th e  s tr a p s  p ass  b eh in d  th e  p a t ie n t 's  head .

3. Fourth Sacra l Reference.

Here m an ipu la t ion  is con tra -ind ica ted  
but tract ion  m ay  be given cau t ious ly  
and is often successful,

4. (a) Firm and  Second Lum bar D isc
Lesions.

(/>) Recurrence a fter L am inectom y.

H ere  m an ipu la t ion  usually  fails, but  
trac t ion  is often a success.

C ontra-Indications to Traction

1. Cartilaginous D isplacem ents.

T hese  are  dist inguished by a sudden  
onset ,  together  with signs show ing that  
m an ipu la t ion  will be successful,  nam ely :

(a) T ru n k  side-flexion aw ay  from 
the painful side increases the lu m b ar  
pain.

(b) L u m b a r  m ovem en ts  d o  not  cause 
pain in the limb.

2. L um bago with A cu te  Twinges.

T h is  is usually  aggravated  by traction  
and  is an  indication for the induction  
o f  ep idura l  local  anaesthesia.

Fig- 6. W h e n  tre a tin g  h igh  lu m b a r  o r  low  th o ra c ic  lesions the  p a tie n t is p laced  in the 
reverse  d ire c tio n  on  the  c o u c h  so  th a t  the  th o ra c ic  h a rn e ss  is fixed to  the  m o b ile  en d .

3. D istrac tion  mainly  at the poste rio r  par t  o f  the jo in t  
i.e. in slight flexion o f  the lu m b a r  spine.

T h e  patient  is trea ted  prone :  T h e  pelvic harness  is applied 
so that  the Y -shaped st rap  passes over the top  o f  the pat ient. 
The thoracic  harness is applied so  tha t  the s traps pass 
behind the pat ien t 's  head,. (Fig. 5.)

4. W hen trea ting  high lu m b ar  or  low thoracic  lesions 
the pat ient is placed in the reverse direction on the couch  
so  that  the  thorac ic  harness is fixed to  the mobile end.  
(Fig. 6 .)

Indications fo r  Traction

1. Pulpy protrusions.

These  a re  dist inguished by a g radua l  onse t ,  together  
with signs o f  irreducibili ty by m an ip u la t io n — namely:

(a) T ru n k  side-flexion tow ards  the painful  side in­
creases the pain.

(b) T ru n k  m ovem en ts  o th e r  th an  flexion give rise to  
pain do w n  the lower limb.

(c) P rim ary  postero-latera l  pro trus ion .

2. M ix e d  Lesions.

Both  cartilage and  pulp may p ro t ru d e  together .  T hese  may 
be only partially  reducible  by m an ipu la t ion .  A few sessions 
o f  tract ion  often com ple tes  the reduction.

3. A w aiting  Spontaneous Recovery. 

Successful reduction  is undesirable  
in those  w ho  will get well af ter  a few 
m on ths  if left un trea ted .  O nce  sp o n ­
taneous  recovery has taken place, fu tu re  
r ecurrences a re  rare. (Cyriax, 1957.)

W hen Traction should  be Abandoned.

1. T h e re  has been no  im provem en t  after  a b o u t  twelve
sessions.

2. T h e re  is s teady de te r io ra t ion  dur ing  the first few 
days  in spite o f  var ia t ions  in the way in which the trea tm ent  
is given.

3. N eurological  signs, previously absent  appear .  In 
such cases the most  su itable  t rea tm en t  is the induction o f  
ep idura l  local anaes thes ia  and  so the d o c to r  should  be 
informed o f  the pa t ien t ’s sta te. (Cyriax. 1957.)

Condusion

Statistics show  that 13 per  cent,  o f  all cases o f  backache,  
and  25 per  cent,  o f  all cases o f  sc iatica have been found  
suited to  t rea tm en t  by t rac t ion .  O f  these the surpris ing  
fact emerges that  in backache  57 per  cent, were put  right 
or  m ade  m uch  better  by traction ,  whereas in sciat ica the 
figure is 80 per cent. (Cyriax, 1957.)

T h e  techniques ,  described  here have been e labo ra ted  as 
a result  o f  Dr.  C y r iax ’s teaching and  a re  those used by his 
staff.

A C K N O W L E D G E M E N T S

M y g ra te fu l  th a n k s  a re  d u e  to  D r . J a m e s  C y riax , M .R .C .P .,  a n d  to 
M rs . U . V id ler . M .C .S .P ., M .A .O .T .,  P r in c ip a l  o f  th e  P h y s io th e ra p y  
S ch o o l a t  S t. T h o m a s ' H o s p i ta l ,  S .E . 1, fo r  th e i r  h e lp  in th e  p re p a ra tio n  
o f  th e  m a n u sc r ip t.
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