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Early Physiotherapy in Selective 
Posterior Rhizotomy
S. H. IRWIN-CARRUTHERS, L. M. DAVIDS, C. K. VAN RENSBURG, V. MAGASINER, D. SCOTT

SUMMARY

The general principles of the early treatment of 
post-rhizotomy patients are described and 
explained. The precautions to be taken and 
their rationale are given. Case histories are 
presented which illustrate the improvement of 
4 patients.

OPSOMMING

Die algemene beginsels van die vroee stadium 
j van die behandeling na rhizotomie word beskryf 

en verduidelik. Die voorsorgmaatreels wat 
getref moet word en hul rationale word gegee. 
Daar word gevalbeskrywings voorgele wat die 
verbetering van 4 pasiente vertoon.

IN T R O D U C TIO N
Selective posterior rhizotom ies have been perform ed 

at the Red Cross W ar M em orial C hildren’s H ospital, 
Cape Town, since 1981. The operative technique and
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the interim  results with the first 15 patients are discussed 
in detail in the previous article.1

The operation  reduces spasticity by in terrupting  the 
afferent input to  the an terio r horn  cell via the posterior 
root. Only rootlets which produce an abnorm al m us­
cular response to  electrical stim ulation are divided. 
Since there are invariably some rootlets in each root 
which do no t produce an abnorm al reaction, and since 
there is considerable segm ental overlap as regards the 
sensory supply, the eventual disturbance of sensation is 
m inim al.2, ’4

All the rhizotom ies perform ed at the Red Cross 
H ospital have been on spastic cerebral palsied children 
in whom the spasticity was significantly limiting function 
despite regular physiotherapy on neurodevelopm ental 
lines. C riteria for the selection of patients for rhizotom y 
are the subject of a separate study and cannot be 
discussed in detail here, but as a general rule spasticity 
must be the m ain factor limiting function and the 
patient m ust have reasonably good underlying voluntary
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pow er. Since the prim ary effect of the operation  is to 
reduce spasticity, to  do so in a child who is utilizing 
spasticity in order to  stand and w alk w ould be detri­
m ental. The exception to  this is the grossly handicapped 
child where reduction  in spasticity, despite the absence 
of volun tary  contro l, will render positioning and care- 
taking much easier.1,3

The Red Cross H ospital is, so far, the only centre in 
this country  where rhizotom ies are being perform ed on 
cerebral palsied children. As a  result children are being 
referred to this centre from  th roughou t the Republic of 
South Africa. Since the period of hospitalization seldom 
exceeds 10 days these children are being returned to 
their home centres within the early post-operative period 
and requests have been received from  physiotherapists 
for guidance regarding treatm ent procedures and pre­
cautions. The approach described here gives a general 
perspective only, since each child m ust be individually 
assessed and treated  accordingly. The pre-operative 
assessm ent, also, will give guidance as to  possible post­
operative problems.

G EN ER A L PO ST -O PE R A T IV E  PR E C A U T IO N S

Access to  the posterior roots is gained via a limited 
lam inectom y procedure, rem oving the vertebral arch 
from  the second to  the fifth lum bar vertebrae but 
keeping well medial to  the posterior jo in ts .1 The bony 
stability  of the vertebral colum n is thus no t com ­
prom ised. However, the du ra  is opened over an exten­
sive area and in o rder to prevent a du ral leak and 
possible subsequent infection certain movem ents should 
be restricted for four weeks post-operatively.

It is not possible or necessary to  prevent spontaneous 
m ovem ent on the p a rt of the. child, bu t the following 
movem ents should be prevented in therapy and the 
child should be encouraged in activities which avoid 
these movements:
1. R o ta tion  of the lum bar spine — The torsion p ro ­

duced during ro ta tion  carries the greatest th rea t of 
causing a dural leak. Because of this some activities 
com m only used to  inhib it tone and facilitate move­
m ent will have to  be om itted during the first 4 
weeks. In the early stages, when the child sleeps in 
side-lying the upper leg m ust be supported in flexion 
in order to  prevent ro ta tion  of the lum bar spine. 
E ither both  legs can be flexed, with a pillow between 
them , or (preferably) the upper leg can be flexed 
forw ards on a som ew hat thicker pillow. F or the first 
ten days the child is nursed in alternate side-lying 
and is “log-rolled” by m eans of the draw sheet when 
being turned to  the opposite side.

2. Sustained or excessive flexion of the lum bar spine
— Prolonged sitting should be avoided and, when 
sitting, the hips should no t be flexed to  m ore than  
70°. Since m any of these children re tu rn  hom e by 
air on the 10th post-operative day the m other or 
caretaker m ust be show n how to position  a small 
pillow  or tow elling roll so th a t it m aintains a slight 
lum bar lordosis.

EA R LY  TR E A TM EN T

In  the im m ediate post-operative period the tone is 
quite drastically reduced, some children becom ing com ­
pletely flaccid.4 Since the tone invariably returns, 
a lthough at a lower level, over a period of days to 
weeks, Fasano et aU  ascribe this initial loss of tone and 
volun tary  power to  the operative m edulloradicular 
shock. U ndoubtedly, however, the older children in 
particu lar have underlying m oto r weakness and need 
active strengthening in order to  re-establish voluntary 
control.

D uring the first week physiotherapy consists o f ro u ­
tine post-operative chest treatm ent (as necessary) and 
gentle inhibitory stretching of the ham strings, adductors 
and p lantar-flexors. C are m ust be taken  no t to  flex the 
hip m ore than  30° when stretching the ham strings. 
W hen the upper limbs are involved the arm s m ust also 
be taken  th rough  a full reflex-inhibiting pattern , taking 
care to  avoid lum bar ro ta tion  or side-flexion. Since the 
posterior roots also have ascending collaterals which 
give off branches at higher segm ental levels there is 
frequently a  concom itan t although lesser reduction  in 
the tone in the upper limbs after a  lum bar rhizotom y.

If the child is able to  co-operate, and once the initial 
discom fort is less, bridging with straight legs (hips in 
extension, abduction and lateral rotation) can be started, 
as well as small, controlled reciprocal knee and hip 
m ovem ents in a selective pattern . A few children com ­
plain bitterly  of hypersensitivity of the soles of the feet; 
in this case firm  pressure should be m aintained on the 
soles during handling, and friction from  bedclothes 
m ust be avoided.

A vague feeling of num bness o r “differen t” sensation 
is com m on, bu t usually disappears w ithin the first 10 
days. P ropriocep tion  is rarely affected.3

The child is allowed up after a week and sitting, as 
previously discussed, is also allowed at this stage. The 
stitches are rem oved on the 10th post-operative day 
and at th a t stage m ost children are discharged from  
hospital. The parents m ust be taugh t the precautions 
outlined above and the need for intensive physiotherapy 
over the next 3 m onths m ust be stressed.

F rom  10 days to  4 weeks
D uring this period flexion and ro ta tion  m ust still be 

restricted. Frequently underlying m otor weakness is 
evident, particularly  of postural extension. The muscle 
groups m ost affected are the extensors and abductors 
of the hips and the extensors o f the knees but, w ith the 
reduction  of spasticity, weakness may also be present in 
the adductors. A lthough extension needs to  be em pha­
sized, the poor abdom inal control of the cerebral palsied 
child is very evident post-operatively. Since trunk  flexion 
is contra-indicated , the abdom inal muscles m ust be 
worked iso-metrically in a neutral position.

Because of the restrictions on ro ta tion , exercises in 
straight planes are used. Suggestions are;
1. Prone

U ntil reasonable contro l has been achieved, a plinth, 
the floor or a  large ball should be used, as the child
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may flex excessively over a  roller o r sm aller ball. Back 
extension and hip extension m ust be em phasized. Hip 
extension should be com bined with abduction  and 
lateral ro tation , bu t these la tte r two com ponents m ust 
not be excessive. W hen bringing the child dow n towards 
standing from  the large ball the abduction  and lateral 
ro tation  m ust be reduced in order to  allow efficient 
weight-bearing through the hips. J n  this position of 
“sem i-standing” weight shift and lateral head and trunk- 
righting can be facilitated. Selective m ovem ents which 
can be elicited in prone, using proprioceptive stim ulation 
(tapping) techniques, include isolated knee flexion with 
the hip in extension, inner range knee extension with 
the foot inhibited in dorsiflexion, and isolated foot 
m ovem ents with the knee in varying degrees of flexion. 
Mass m ovem ent patterns, which tend to persist despite 
the reduction in tone, m ust be inhibited.

W eight-shifting in the puppy position  is useful if 
scapular stability is poo r and has the added advantage 
of encouraging spinal extension.
I

2. Supine
Bridging with extended knees can be progressed to 

include lateral weight-shift with forwards ro ta tion  of 
the pelvis on the w eight-bearing side. This minute 
degree of ro ta tion  does no t pu t any strain  on the dura 
and is necessary to  gain contro l over both  abduction 
and extension of the hips. Bridging with various degrees 
of knee flexion can also be practised. Overactivity of 
the peronei is often a  problem  following rhizotom y and 
care m ust be taken  to ensure as perfect alignm ent of 
the feet as possible in any w eight-bearing positions. 
Active hip abduction  in supine (preferably bilateral) is 
often difficult to  achieve since the child tends to flex 
and laterally ro ta te  the hips sim ultaneously; in this case 
tapping for active abduction-in-extension in the side- 
lying position m ay be m ore successful.

3. Sitting
Sitting astride a roller, on a ball o r astride the 

th erap is t’s knee reduces the angle of hip-flexion. In this 
>,position sm all-range anteroposterior and lateral equilib­
r iu m  reactions can be facilitated, avoiding ro tation . 
The th erap ist’s knee is often one of the best treatm ent 
positions for a  sm all child, and from  this position the 
child can be b rough t to  w eight-bearing either sym­
metrically or on each leg alternately.

4. Standing
The child should be stood as soon as possible for 

increasing lengths of tim e, using aids if required. 
D epending upon  the child’s active contro l, a prone 
board , standing fram e or gaiter splints can be used. 
The occasional problem  of hypersensitivity of the feet 
has already been m entioned; these children need firm  
pressure through the feet and m ay also be m ore com ­
fortable standing in shoes. Once again the feet m ust be 
in as perfect alignm ent as possible to  avoid feeding into 
the already overactive peronei. UCBL supports or

ankle-foot orthoses m ay be necessary to  overcome this 
problem .

Occasionally flexor spasms are a  problem  until proper 
contro l over extension is established. Inclined standing 
on a p rone board  m ay be to lerated  m ore easily, bu t if 
the spasm s originate in the abdom inal muscles rather 
than  the hip flexors, pressure on the abdom inal wall 
m ay trigger them . In  this case a  backw ards-inclined 
stander m ight be of assistance in teaching the child to  
correct his head forwards w ithout initiating total flexion. 
U pright kneeling is inclined to  trigger flexor spasms as 
a result of tension on rectus fem oris, and also often 
results in an excessive lordosis.

F rom  4 weeks onw ards
W eight transference activities in sitting and standing 

can now be progressed to  incorporate ro ta tion , and 
changes o f position  involving flexion and ro ta tion  can 
be introduced gradually. Since mass m ovem ent patterns 
do tend to  persist despite the reduction  in tone, pelvic 
ro ta tion  provides the key to  the ability to  dissociate 
m ovem ent between the two legs and to  develop m ore 
selective movements. T reatm ent to this end continues 
along neurodevelopm ental principles. Persistent under­
lying muscle weakness will require further strengthening 
m easures such as the use of body-weight, bu t abnorm al 
m ovem ent patterns m ust be strongly inhibited.

The case histories cited here are chosen to  depict the 
wide range of children who have undergone rhizotom y, 
from  a very functional walker who has achieved a near­
norm al w alking pattern  to a severely handicapped child 
whose care has been made easier.

CASE H IST O R IE S
1. D .K . — age a t operation  5,2 years — spastic 

diplegia with no involvement of arms.
P rev io u s  surgery:  b ila te ra l open  d iv is io n  of 
adductor longus and gracilis plus elongation of 
iliopsoas at age 34/ 12.

Pre-rhizotom y status 
Functional abilities 
S id e s i t t i n g :  c a n  o n ly  
m ain ta in  briefly  w ithout 
arm  support, particularly 
to  the right
L on g sittin g :  very sacra l 
and with knees flexed 
Kneelstanding: hip flexion, 
and lordosis and retraction 
of right hip. Relies contin­
ually on protective exten­
sion and arm  support 
Standing: some hip flexion, 
slight knee flexion (right 
m o re  th a n  le f t)  m o re  
weight on left leg, re trac­
tion and trunk  side flexion 
on left

P ost-rhizotom y  +  3 
m onths therapy

C an  m a in ta in  easily  to  
either side, with arms free 
to  play in this position

Still very sacral, but can 
extend knees.
M ain ta in s  p o sitio n  well 
with very good, full equi­
librium  reactions, w ithout 
arm -support

V ery slight hip flex ion , 
trunk  symmetrical, slightly 
m ore weight on left leg
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H eel-toe gait w ith  only 
very m inor abnorm alities
— slight internal ro tation  
on the right

C an heel walk, bu t right 
foot not as dorsiflexed as 
left
G ood pattern  w ith m inor 
abnorm alities only noticed 
by careful observation

Flexion deform ity 5 -10°

Knee extension full

D orsiflex ion  above 90°, 
right >  left 
A bduction full

Ham strings as tight

No increased tone

No appreciable weakness 
in legs. Lower abdom inals 
slightly under par but still 
im proving.

F o llow ing  the o rig ina l o rth o p aed ic  su rgery  and 
therapy, m oderate spasticity had been reduced to  m inor 
spasticity, but G rabe procedures or gastrocnem ius slides 
and later ham string releases were being considered. As 
no therapy was available in the hom e tow n and adm is­
sion to a cerebral palsy school was no t considered, a 
decision was m ade fo r rhizotom y, ra ther than resorting 
to further orthopaedic surgery and prolonged therapy 
for this now rather mild diplegic.

The aims of the rh izotom y procedure and therapy 
have been realised. D. K. is now no different from  his 
class mates at his local school. He takes part in athletics 
— races, jum ps, cycles and is on a par w ith his peers, 
com ing second in the school athletics. His new teacher 
(Sub B) was unaw are tha t he had or has a problem  
until perm ission was requested to miss school for a 
follow-up assessment.

2. D .L. I'/i years. Spastic diplegia. Arms involved.
10 weeks post-operative  

Pre-operative assessment assessment 
Posture—principally flexed. M ore upright. S trong ab- 
T ru n k  low  to n e d  w ith  dom inals (able to  change

Walking: toe-heel gait with 
some knee flexion — tend­
ing to  w alk on toes as 
speeds up. Slight internal 
ro tation , more obvious on 
right
C annot heel walk

R unning: p a tte rn  deteri­
o r a te s  w ith  m o re  h ip  
flexion and in ternal ro ta ­
t io n , knee  f le x io n  and  
p lan tar flexion

Range o f  m ovem ent 
A p p a re n t fixed  flex io n  
deform ity both hips ±20° 
Knee extension — right 
(-5°), left (-10°) 
Dorsiflexion — to ju s t 90°

Abduction — slightly limi­
ted on right 
Ham strings tight

Tone
N ot high on passive move­
m e n ts ,  b u t  b u i ld s  u p  
steadily on activity

M uscle pow er
Weak abdominals, also hip
and knee extensors

m arked abdom inal weak­
ness. N o dissociation of 
legs. P oor head control.

Supine — evidence of tight­
ness o f h ip  flexors and 
hamstrings.
Prone — on elbows—slight 
weight shift. N o sustained 
reach.
Sitting  — in buggy — very 
flexed. On floor — M-sit- 
ting. Side-sitting very poor 
with arm  support.
R olling  — N o trunk  ro ta ­
tion. Supine to  prone with 
flexed  h ip s  and  tru n k . 
Prone to supine or sitting
— uses arms.
Crawling—No weight shift. 
Usually bunny hops. 
W alking  — w ith  elbow  
crutches. N o weight shift. 
Hips and trunk very flexed. 
Reciprocal pattern. 
Balance — no equilibrium  
re a c t io n s  in s i t t in g  o r 
standing. Good protective 
extension. A rm  support to 
change position or pulls 
herself up.
D ro o ls . Eyes sh o o t u p ­
w ard s  e sp ec ia lly  u n d e r 
stress.

from  lying to  sitting and 
reverse w ithout using arm  
support). Fair dissociation 
of legs. Fair head control. 
No evidence of hip flexor 
tightness. Straight leg rais­
ing to 70°.
Able to transfer weight and 
sustain a  reach position.

S itting straight in chair. 
Can sustain side-sitting to 
b o th  sides w ith o u t arm  
support.
R otation of trunk starting. 
Uses arm s less and in tro ­
ducing extension.

Reciprocal crawl.

S ta b le  and  u p r ig h t on 
crutches. Trendelenberg on 
w eight shift. R ecip rocal 
pattern.
E q u i l ib r iu m  re a c t io n s  
developing in sitting and 
standing. Gets up through 
half-kneeling, pushing on 
arms.

Drooling only under stress. 
Eye position m ore stable.

There has been a  m arked functional im provem ent so 
far. The child moves w ith greater ease. Isolated move­
ments are now possible, dissociation of legs is present 
and she is m uch m ore independent.
MAY 1985

V.N. 2 >/2 years. Spastic quadriplegia. Legs more 
involved than  arm s, left m ore than  right.

22 weeks post-operative  
assessment
M ovem ent from  lying to 
W -s ittin g  to  fo u r -p o in t 
kneeling to  crawling. Does 
not bunny hop. Movement 
quick and easy.
No scissoring. Less internal 
rotation, but left more than 
right.
Full range stretch of ham ­
strings and hip flexors. 
Easy dorsiflexion to  90°.

Pre-operative assessment 
A ctive fu n c tio n  — moved 
from  lying to  W -sitting to 
bunny hopping. Movement 
slow and laboured.

Supine — scissoring o f legs 
with in ternal ro ta tion  of 
hips and plantar-flexion. 
R ange o f  m o v e m e n t  — 
tight ham strings and hip 
flexors. Dorsiflexion to  90° 
with difficulty. 
L o n g -s ittin g  — m arked  
sacral sitting with knees 
flexed.

N o sacral sitting. Knees 
straight.
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Kneeling  — Poorly  exe­
cuted and no t sustained. 
Hips flexed.
A ssisted  standing  — ex­
treme plantar-flexion, scis­
soring and in ternal ro ta ­
tion.
A rm  function  — slow, stiff 
movem ents with internal 
ro ta tion  and to ta l grasp. 
Left arm  abducted  w ith 
elbow flexion.

Easy m ovem ent sustained 
for a  few m inutes. H ips 
extended.
Heels alm ost dow n, val- 
gus-feet, hyperextension of 
knees, less in ternal ro ta ­
tion.
Q uicker easier movem ents 
with less internal rotation. 
Total grasp. Left arm down 
now.

The quality o f m ovem ent has im proved m arkedly and 
the child now moves easily. The tendo achilles may 
need to  be lengthened later. The rhizotom y is never 
perform ed low er than  S, level for fear o f affecting 
b ladder control. As a result the p lantarflexors may 
rem ain a little tight.

An elongation  o f the tendo achilles should no t be 
done p rio r to  a rh izotom y for fear of causing calcaneus 
feet.

4. M .K. is an 8 year old girl who suffered a bullet 
w ound th rough  her head causing extensive brain 
dam age and resulting in severe spastic quadriplegia. 
Following 6 m onths intensive physiotherapy from  6- 
12 m onths after the incident there was little im prove­
ment.

Pre-operative assessment 
M uscle tone — very high. 
Arms in to ta l flexion p a t­
tern. Legs in to ta l exten­
sion. M arked clonus pre­
sent, also A TNR. Tone af­
fected by tonic labyrinthine 
reflex.
H ead control — Fair, but 
unable to sustain extension 
in prone.
A ctive  arm  m ovem en ts  — 
n o t  f u n c t io n a l .  S o m e  
voluntary internal ro tation  

jo f shoulders and p ro trac ­
tion of (R) scapula.
A ctive leg m ovem ents  — 
in mass patterns only, with 
associated reactions. 
Standing  — in a standing 
fram e. N o active head or 
trunk  extension. M arked 
truncal ataxia.

4 weeks post-operative  
assessment
Same patterns of increased 
tone, bu t easier to  inhibit. 
No clonus present. A TN R  
less m arked, also the tonic 
labyrinthine reflex.

Sustained head control and 
active side flexion possible.

Slight shoulder elevation 
and abduction, protraction 
o f b o th  scap u lae , som e 
wrist and finger extension 
possible.
Some isolated movem ents 
possible.

Almost upright on a prone 
board. Some active head 
and trunk  contro l, m ain­
taining an upright position. 
N o truncal ataxia.

S trong abdom inal flexor spasm s still interfere with 
m ovem ent, bu t are occurring less often. As a result of 
the rh izotom y handling has been made easier but how 
m uch volun tary  m ovem ent will return  rem ains to  be 
seen.

C O N C LU SIO N S

The authors have not had the opportun ity  of studying 
a large num ber o f post-rh izotom y patients over a  p ro ­
longed length o f time. Children are discharged from  the 
Red Cross H ospital after ten days and are followed up 
at different centres th roughout the land; no one physio­
therap ist has, at present, handled m ore than a  few 
patients. A collaborative study seems indicated and it 
w ould be interesting to  correlate reports on the long­
term  progress of children who were operated on 3 or 4 
years ago.

In suitable cases of cerebral palsy, selective posterior 
rh izotom y seems to  produce an appreciable reduction 
in spasticity  accom panied by a considerable increase in 
function. Less inhibition is required  during post-opera­
tive treatm ent, and it is easier to facilitate norm al 
m ovem ent patterns. Fasano et al , 3 point out, however, 
th a t few patients who were unable to  stand and walk 
unsupported  before the operation  were able to achieve 
this post-operatively.

Selective posterior rhizotom y has alm ost no side- 
effects1'3 and very little recurrence of spasticity has been 
noted. Fasano et al.1 noted only 3 cases of partial 
recurrence in a series of 109 cerebral palsied patients; 
all 3 cases were o f a mixed type with m ultiple m otor 
problems.

F u rth e r  studies by physio therap ists  on  the p o st­
operative re-education of norm al m otor patterns and 
the long-term  gain in function will be welcomed.
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