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Abstract. Fifty-five children with cerebral palsy had mul- 
tiple-level laminectomies for selective posterior rhizoto- 
mies for the relief of spasticity. They were followed up 
clinically and radiologically to assess their spinal stability 
and the possible development ofpos t - laminectomy defor- 
mity of the spine. The majori ty of the deformities found 
were related to cerebral palsy and did not appear  to be 
due to the laminectomy: 16% had scoliosis, 5% kyphosis, 
7% lordosis, and 9% spondylolysis/spondylolisthesis. 
Spohdylolysis is the only abnormal i ty  that appeared to be 
more common  in this group than in children with cere- 
bral palsy. 
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Increasing interest in the operat ion of selective posterior 
rhizotomy for spasticity has resulted in many  more multi- 
ple level laminectomies being performed in children with 
cerebral palsy. At the University of Cape Town there is 
now a 7-year follow-up on a large number  of children 
who have undergone this procedure. As there have been 
numerous reports attesting to the frequent occurrence of 
spinal deformity in children after laminectomy [3, 6, 19, 
20], and as this did not seem to be the case in our patients, 
we decided to follow up our children, specifically looking 
at the stability of the spine and any possible post-laminec- 
tomy change. 

Tachdjian and Matson  [20] reported post-laminec- 
tomy structural scoliosis (31%) and kyphosis (26%) in 
children who had had spinal tumours  removed. These 
occurred within an average period of 12 years. It  was felt 
that the impor tant  causative factors were: (a) the early age 
of surgery; (b) the cervical and thoracic site of the laminec- 
tomy; (c) post-operat ive radiation damage to the growing 
spine; (d) muscular  paralysis. 
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Lonstein and others have stressed the role that destruc- 
tion of the lateral facet joints played in the development 
of post- laminectomy scoliosis and kyphosis. When a lat- 
eral joint is completely removed, gross instability may 
result with max imum angulation at this level [9, 10]. 

A more recent study by Yasuoka et al. [25] from the 
Mayo Clinic analysed post- laminectomy deformity in 
children and in adults. They excluded bone disorders that 
could possibly lead to deformity and in all cases the facet 
joints were spared. Although their study clearly shows 
that the growing spine is more susceptible to deformity 
after laminectomy and that this is more common  in the 
rostral spinal column, the lumbosacral  spine seemed to be 
spared in the development of post- laminectomy deformi- 
ty. 

Patients and methods 

Multiple level laminectomies of the lumbosacral and cervical spine 
have been performed for selective posterior rhizotomy for the relief 
of spasticity in children at the Red Cross War Memorial Children's 
Hospital in Cape Town since 1981. 

Fifty-five children were included in this study. These patients 
came from the greater Cape Town area and had been operated on 
up to 7 years previously. They were assessed both clinically and 
radiologically: 39 had spastic diplegia, 14 had total body involve- 
ment (spastic quadriplegia), and 2 had severe dystonia. Lum- 
bosacral laminectomies from L2-S1 had been performed in 50 of 
the patients and 5 had had cervical laminectomies from C3-7. The 
spinous processes and laminae were removed subperiosteally, leav- 
ing periosteum behind to promote regrowth after surgery. Care was 
taken not to involve the lateral facet joints. In 2 cases, during 
cervical laminectomy, the spinous processes and laminae had been 
removed and replaced en bloc as described by Raimondi et al. [15]. 
All other cases had involved a piecemeal removal of bone, which 
was not replaced. The average age at operation was 6.5 years with 
a range from 2 to 16 years. The length of follow-up was 1 7 years 
with an average of 4 V2 years. 

Spinal radiographs were performed on all patients in a standard 
erect or sitting erect position. Anteroposterior, lateral, and oblique 
views were taken. Children with any abnormality of the spine were 
examined clinically by the authors (J.C.P and E.B.H). The severity 
of the abnormalities was measured using Cobb's angles [4] and the 
normal ranges for children, published by Probst-Proctor and Bleck 
[14], were used. 



Table 1. Spinal abnormalities in 23 patients 

No. Percentage of 
of cases total group 

Scoliosis 9 16 
Kyphosis 3 5 
Lordosis 4 7 
Degenerative osteophytic change 2 4 
Spondylolysis/spondylolisthesis 5 9 

Table 2. Association of lordosis and spondylolysis/spondylolisthe- 
sis 

Level of Lor- Ambu- Age Sex Sl ip  Cerebral 
pars defect dosis latory palsy type 

L3 4 20 ~ + 13 F - Diplegia 
L4-5 53 ~ -- 16 M Grade1 Totalbody 
L5-$1 66 ~ + 17 F - Diplegia 
L5-St 46 ~ + 6 M Grade 1 Diplegia 
L5-$1 52 ~ + 9 M -- Diplegia 

Results 

Spinal abnormalities were found in 23 patients (Table 1). 
Scoliosis was the commonest  spinal abnormali ty  encoun- 
tered in our group of post- laminectomy children. In most  
cases it was mild, but variations of the pr imary curves 
from 10 ~ - 6 0  ~ were encountered. The curves were usually 
long, mobile, and of the kind associated with total body 
cerebral palsy. In our series, six out of nine children had 
total-body cerebral palsy. 

The three cases of kyphosis (more than 40 ~ occurred 
in the thoracic area. All involve a gentle C-shaped curve, 
which was totally mobile and represented the natural  
curvature of an inadequately supported trunk in cerebral 
palsy. No cases were seen of kyphosis related to the 
laminectomy or of true swan-neck deformities commonly 
described in larger series of cervical laminectomy patients 
[3, 19]. 

We found 7% of our children had lordosis with angles 
of more than 50 ~ measured between the inferior end plate 
of L 1 and the superior end plate of L 5. Five children had 
spondylolysis, including two with grade 1 spondylolisthe- 
sis, neither of whom had backache or root involvement. 
Three of these also had lordosis (Table 2). 

Two patients who had had cervical laminectomies 
showed osteophytic degenerative changes of the anterior 
disc spaces at two levels. There was no foraminal en- 
croachment or symptoms relating to these changes. 

Discuss ion 

Our incidence of scoliosis is below that reported in some 
series of scoliosis associated with cerebral palsy. The inci- 
dence reported varies from 5% to 38%, with a higher 
incidence in total body cerebral palsy [2, 11, ~ 6]. Only in 
one case of cervical laminectomy could we possibly relate 
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the scoliosis to the laminectomy. This was a fixed 10 ~ 
scoliosis occurring at C6 -7 ,  at the junct ion of the inferior 
end of the laminectomy with the relatively fixed upper 
thoracic spine. 

The 9% incidence of spondylolysis in our post- 
laminectomy cerebral palsy patients is higher than the 
4% 6% reported in the literature for normal  children. 
Baker and McHollick, in an analysis of 400 children aged 
6 - 7  years, found an incidence of 5% [1]. Fredrickson 
et al., in a study of the natural  history of spondylolysis 
showed an incidence of 4.4% at 6 years, which increased 
to 6% in adulthood [7]. Roche and Rowe found the inci- 
dence in adults varied with ethnic group and sex, being 
greatest in the white male (6.4%) and least in the black 
female (1.!%) [17]. In our series the average age was 13 
years (range 6 - 1 7  years) with a predicted incidence of 
spondylolysis, according to Fredrickson, of 5.6%. Our  
incidence of 9% is almost double what we could expect in 
a normal  population, but for meaningful comparison 
there is no series reporting the incidence in cerebral palsy 
patients. Rosenberg et al. showed no case of spondylo- 
lysis in 143 non-ambula tory  patients and in this group 
there were 59 patients with cerebral palsy [18]; 4 of our 5 
cases were ambulatory.  We are at present investigating 
the incidence of spondylolysis in cerebral palsied children 
who have not undergone laminectomy. 

The aetiology of spondylolysis remains confusing, but 
contr ibutory factors such as t rauma,  inheritance, and 
biomechanicat factors have been implicated [7, 21, 22, 24]. 
Possibly increased lordosis and weakness of the posterior 
supporting column of the spine caused by the laminecto- 
my are factors increasing the tendency to spondylolysis in 
our  group. There were four  cases of lordosis of more than 
50 ~ and three of these were associated with spondylolysis. 
Of our five cases of spondylolysis, three had a lordotic 
angle of between 50 ~ and 60 ~ and one in the upper limit 
of normal  between 40 ~ and 50 ~ . The one patient with the 
normal  lordotic angle had a defect at L 3 - 4 .  Wiltse be- 
lieves the defect in the pars is related to repetitive stress 
and that the defect represents a fatigue fracture [23]. 
Athletes and especially gymnasts have a higher incidence. 
Jackson et al. report an 11% incidence of spondylotysis in 
female gymnasts with an average age of 15 years [8]. In 
gymnasts and football linesmen, hyperextension seems to 
be the cause of the repeated t rauma [5]. The increased 
lumbar  lordosis adds to the hyperextension force on the 
pars. Neithard has shown an increase in spondylolysis in 
patients with increased lordosis, secondary to kyphosis in 
Scheuermann's disease [12]. 

The defect in the posterior supporting column of the 
lumbosacral  spine created by the multiple laminectomy 
from L2  to S 1 may also add to the stress on the pars. This 
posterior weakness may also explain why we had two 
cases above L 5 (one L 4 and one L 3), which normally is 
very rare [13]. Also, in contradistinction to Rosenberg's 
findings, we had one patient with spondylolysis who was 
a non-aml)ulator. 

Fredrickson et al. have shown that in idiopathic 
spondylolisthesis the chance of progressive slip is mini- 
mal and that progression to more than 30% does not 
occur [7]. These patients were able to lead a normal  life 
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wi thou t  res t r ic t ion  of act ivi t ies  and  h a d  min ima l  symp-  
toms,  and  no t  one pa t i en t  requ i red  surgery.  O u r  pa t ien t s  
will have  to be fo l lowed longer  to de te rmine  wha t  the 
n a t u r a l  h i s tory  of  these cases is. 

Conclusion 

Prov i s iona l  fo l low-up  of pos t e r i o r  r h i z o t o m y  laminec-  
tomies  of  the  l u m b o s a c r a l  spine conf i rm tha t  de fo rmi ty  in 
this a rea  is ex t remely  rare.  M o s t  of  the deformi t ies  are 
a t t r i bu t ab l e  to cerebra l  pa l sy  r a the r  than  to the laminec-  
tomy.  There  is, however ,  a t r end  t o w a r d s  the deve lop-  
men t  of  a s y m p t o m a t i c  spondy lo lys i s  and  spondy lo l i s the -  
sis. Even  t h o u g h  this is poss ib ly  a t t r i b u t a b l e  to the 
consequences  of  l a m i n e c t o m y  and  ce rebra l  palsy,  it  is felt 
t ha t  it  is un l ike ly  to p rogress  or  to  become  a p r o b l e m  in 
the  future. 
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