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A randomized controlled single-blind trial was performed to
compare lumbo-sacral selective posterior rhizotomy (SPR)
followed by intensive physiotherapy, with intensive
physiotherapy alone in improving motor function in children
with spastic diplegic cerebral palsy. Fifteen patients were
randomly assigned to each treatment modality. Patients in
the SPR group had rhizotomy within 1 month, followed by
intensive outpatient physiotherapy for 9 months. Patients
assigned to physiotherapy alone had identical intensive
physiotherapy. There was a statistically significant and
clinically important difference in improvement in motor
function in favor of the SPR group, with a mean increase in
total Gross Motor Function Measure (GMFM) score of 11.3%
at 9 months for the SPR group compared with 5.2% for the
physiotherapy-only group (P=0.007). Significant
improvements in spasticity (P<0.001) and range of
movement (P<0.001) were noted in the SPR group compared
to the physiotherapy-only group. The results indicate that the
improvement in motor function after SPR is more than can
be explained by the associated intensive physiotherapy.
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Selective posterior rhizotomy (SPR}is currently performed in
many centers tor the treatment of spasticity associated with
cerchral palsy (CP). with the aim of reducing spasticity and
imereasing range of movement in the lower limbs, with the
expectation that this will improve the motor function of the
child, Favorable results have been reported after this opera-
tion by many workers in the field { Fasano et al. 1980, Peacock
and Staudt 1991, Steinbok et al. 1992, Abbott et al. 1993, Park
et al. 1993, Peter and Arens 1993, McLaughlin et al. 1994,
Albright et al. 1995). None of the above reports has been based
on randomized clinical trials, and it has not been possible to
determine whether the positive results noted after the rhizoto-
my procedure are due to the operation itself or to the intensive
physiotherapy that is usually given after SPR {Landan and
Hunt 1990, Giuliani 1991, Park and Owen 1992, MeLaughlin
etal, 1994).

The objective of this study was to determine whether
lumhbo-sacral SPR followed by intensive physiotherapy was
more etfective than intensive physiotherapy alone inimprov
ing motor function in children with spastic diplegic CP

Method
BESIGN AND SETTING
Thiz wasasingle-centre randomized single-blind trial compar-
ing two treatments for lower-limb spasticity, SPR plus imten
sivee physiotherapy: and intensive physiotherapy alone. The
study was designed to compare the efficacy of these two treat-
ments in improving the gross motor function of children 9
mont hsafter treatment

The total zcore of the Gross Motor Function Measure
{GMEM ) was chosen as the primary onteome measure for this
study because it was the only functional assessment ool that
had heen standardized and validated for nse in children with
spastioC P {Russellet al, 1959, Haleyv et al 1991

The study was condieted at British Columbia’s Childrens
Hospital the only tertiney care referval ehildren's hospital in
the provinee of British Columbia, The study was approved by
the Ethies Committee of the University of British Columbia,

Fitteen children were randomly assigned to cach arm of the
study, One child in each group dropped out after randoniiza
tion: the parents of one child assigned to the physiotherapy
only gronp decided that they were not prepared to wat fin
surgery later and the parentsof the otherchild assigned to the
SPR group later refused rhizotomy. Childrenin the SPR group
ranged in age from 35 to 75 months (mean 50 months. median
47 months), and in the control group from 35 to 77 months
{mean 47 months median 42 months),

Six children who were potentially eligible were not entered
into the study. but went on to undergo a rhizotomy, Three of
these patients did not meet all the eligibility eriteria;in two
cases there was uncertainty ahout the availability of intensive
physiotherapy: and for one child with significant hip subluxa-
tion there was concern about the possibility of aodelay i sura-
cal treatment. The other three children were eligible for the
study but the parents refused to participate, preferring
instead to proceed toan clectively seheduled rhizotomy.

The comparability of the treatment and control groups was
assessed by examining baseline measnrements of all the on
come measures. including GMFEM. Phvsiologieal Cost Tndes.
Peabody Fine Motor Seale, self-care assessiment <core and 10
measures of range, spastiety and strengt b There were no sty
nificant difterences between the two groups at Dras=edine



(Table 1), All children bad been receiving active supportive
therapy, with a minimoum of one session weekly with a physio-
therapist. before entry to the study

The amount of physiotherapy given by a physiotherapist
over themonthsof the study averaged 8T8 hours (range 7210
80 hours) forthe SPR group. compared with 81,3 houes (range
70 to s hours) forthe physiotherapy-only group.

For the children undergoing SPR, the mean percentages of
the posterior roots cut were 38% for L2, L3, L5 and 81 com-
Bined, 42% for L4, and 401 fors2,

Potential subjects were reviewed by anorthopedic surgeon,
neurosurgean and physiotherapist to determine whether they
were eligible for the study in fulflling the following criteria
spastic diplegie CP with no athetoid or ataxic component to
their neuromuscular problem: 3 to 7 years of age: spasticity
severe enough to impair gross motor funetion:SPR considered
to he appropriate for the child:able to sit on the edge of an
examining table with armsinthe airand able to stand up while
holding on with their hands:intensive physiotherapy in aceor-
dunce with the study protocol available in the childs home
community.and parents consented to the ehild being random-
Iy assigned to one of the two groups, Patients were excluded i
there was s planned surgical procedure (orthopedic or other
wise) during the period of the study, or if it was felt by the
assessors that the ehild's problems were of such severity that a
S-month delay in performing a definitive procedure might
compromise the childs health feag if the hips were subluxed
significantlyv ), Parents were informed that both the physio-
therapy alone and the SPR plus physiotherapy had the poten
tial to improve the childane that it the child was assigned to
the physiotherapy-only arm of the study. the child would be
able to have SPR at the completion of the study if the physi-
cians and pavents felt that this procedure was still indicated.
Cluldren who were entered into the study were randomly
assigned toeither gronp by usinga random numbers table The
randomization was pertormed by an independent party not
imvolved with the care of the patient,

PR EDURE

Children selected for SPR had the operation perfomed within
1 month of being assigned to the group. Postoperative man-
agement was standardized. with gradual mobilization after 48
hours of bed rest, and discharge on the 6th postaperative day.
Children then returned to their home swhere they received
intensive physiotherapy: Childrenassagned to the physiot herapy -
only group started their intensive physiotherapy program
within 1 month of being assigned. and received the same
amount and type of physiotherapy as the SPR group.

Children in both study groups received intensive physio-
therapy 3 times a week for 3 months, and twice a week for 6
months,  using cquivalent  techniques  of  treatment,
Physiotherapy consisted of passive range ol motion of the
joints of the lower limbs:strengthening to hip abductors and
extensors, knee extensors, and ankle dorsiflexors: and for 40
minutes of each |-hour session, the practice of normal pat-
terns of movement based on neurodevelopmental theory
{Bobath 1967). Because the usual protocol after SPR involves
much standing and walking, the physiotherapist treating each
child in the physiotherapy-only group was instructed to place
as mich emphasis on weightbearving as if the child had under
gone BPRA home physiotherapy program. as outlined by the
study physiotherapist. was tanght to parents and monitored
by the childs community physiotherapist. Records of the
physiotherapy sessions were kept by the parents and by the
physiotherapists and these were provided to the study coordi-
nator

SPR involved partial posterior rhizotomies from L2 to =82,
via laminotomies from LI to 81 Each posterior root was split
into three to six rootlets, cach of which was stimulated within
dem of the root exit foramen with two unipolar electrodes
(Moditied  Insulated  DBall Dhssectors: Aesculap Surgical
Instruments, Burlingame, CACUSA) Recordings were made
with silver/silver chloride electrodes applied over the muscle
bellies of the hip adductors, vastus medialis, tibialis anterior
and gastroenemius in the lower limbs, deltoids and extensor
digitorum communis in the upper limbs, and sternocleidomas-
toid and masseter The threshold fora response was identified by

Table 1: Mean baseline values and 95% CI for all outcome measures in both groups.

Asseasment NPR - Physiotherapy SPR Phogsiathe rapy
RY AY Mean () Mean 1)

GMEM 14 15 60 7 (Al 4-7040 62.7 (544 7L0)
Physiclogical Cost Index fi o LO7 (0.67-147) 1.3 {46 1.59)
Peabody score 14 15 S8 (484 H41) s (485531}
Sel-eare assessment seore 14 5] 448 (297 By 374 1247 501)
Spasticity { Ashworth xeore)

Hip adductors 14 15 336 (3.0-3.7) 3.1 (2.7-3.5)

konee Hexors 5 h 24 (2.2-4.48) 2.6 [1.5-3.7)

Ankle plantartlexors 14 15 4.0 (3.7 4.3) 3.3 (2.9 3.7)
Riange of motion (degrees)

Hipabduction 14 15 25.8 {20.8-30.5) 31.9 (26.9-36.9)

K nee extensinn 14 15 138.3 (129.5-147.1) 144.3 (136.5-152.0)

Ankle dorsiflexion T 3 113 { 15.1 7.0)- 14.1 1 20513
Musele strength (kg foree)

K nee extensors 5 5 7.0 (4.0-1ikiy) 6.5 (4.5 H.6)

Hip extensors ] 5 2.1 HL7-3.5} 1.5 {0 1-3.0)

Hip abductors 71 5 25 (1.3-3.5) 2.6 (1.3-3.4)

Ankle dorsiflexors B L3 1.9 (e 3.1 18 (0% 4

SPR =5PR plus physiotherapy group. Physiotherapy = physiotherapy-only group,
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using single stimuli and was defined as the stimulus intensity at
which the irst vizible muscele contraction was noted in the seg-
mental disteibutionof the posterior rootlet arroot being stim

wlated . Tetanic stimulation at 50Hz was then applicd for a
duration ol | second at the threshold level of stimulation, anl
the electrophysiologiv responses were recorded on a 17-chan-
nel Nihom- Kohden EEG machine with a printout,

Selection of the nerve rootlets to be cut was hased primarily
on the clinical assessment of the extent and severity of the
spasticity, with a decision made preoperatively about the
approximate amount of the posterior root to be cut at cach
level, In general. the plan was to cut no more than 50% of 82
because of coneern about possible bladder dvsfunction, 40%
to 50% of L4 to avoid excessive hypotonia of the quadriveps,
and 50% to 70% of L2, L3, L5 and 81 . The responses to electri-
eal stimulation were used to determine which rootlets to cut to

achieve the predetermined amount, and the final amount of

the root cut was modificd from the predetermined amount
depending on the extent of abnormal responses to electrical

stimulation. If responses were particularly abnormal. up toan
additional 20% might be cut. and it the responses were gener-
ally normal up to 20% fewer might be cat. The major electro-
physiologie eriterion used was the extent of spread of the
response, with spread contralaterally or to the upper limbs
considered to be abnormal, A secondary eriterion wag the pat-
tern of the response to tetanie stimulation. with ineremental
and clonie responses being considered to he most abnormal,
decremental responses most normal. and Hat (square wave)
responsessomewhat couivoeal.

UUTCOME MEASURES

Children were assessed at thestart of the study and at 3, 6. and
Y months atter the start of treatment by physiotherapists and
occupational therapnsts who were not involved in the ongoing
treatment of the study patients. Information about the
patients’ treatment was withheld from the physiotherapists
assessing outeome. The child was dressed ina one-piece leotard
for each assessment. so that the therapist could not sece

Table II: Scores at baseline and at 9 months after treatment, and the changes between baseline and 9-month assessments for
each dimension of the GMFM and for the total GMFM score, for each patient in the study.

Y Foapireeg e podling Nett i el ing i bneeling Ntevardd gy Weelleingg vuemu g juompriny Totad CMEM sear
fierwe- Flirse fispse- flesp - fRepse- . P -
Pine e Change fine  Stawor Changr fiwe Moo fienge five  Swa Cherge fie  Deres g five o hange

SIPPH o+ phvsiotherapy group

1 04l IR TR £ L E U B Y R T {50 S K1 T DE. S S I 314 736 222 A7 80T

2 b TS T U1 VA b fhr} OR3 R 217 643 837 214 1749 154 25 134 0.7 4.2 481 Sm2

Bt LR UL LA B SO 1o 2 T 1o 00 A T95 0 205 166 555 480 69.2 870

i e L 00 Ty T O 05,2 100 4.8 FHETE VR T4 639 7o 111 BT T 424

] bt TCLAN U R O Wik NRG I83 6.6 a2 254 179 333 154 285 M4 Lis 431 666

th (KL LV B TN T 083 1 1.7 sH1 420 48 3249 641 28 16,7 181 1.4 678 a0 7.8

T 961 i .0 MO 6 1.6 T4 BEO16.7 28,2 282 0.1 159 138 ol ML 636 37

] KLU (T I N1 353 767 384 AT 738167 0.3 103 0.1 an o hb (X1 422 1.0

kLl LMy LM b Wi w6 TRE BTG 190 D3R ML 283 Al 527 16k 724 141
10 HE W A9 000 830 450 T4 830 116 102 200 9.8 4.2 AT 0 434 15.6
11 91 e 39 Bl6 866 5.0 A7 1 643 7.2 a: 7.9 20 4.2 4.2 on 5.5 3.7
12 R0 M 2.0 Hih 1 34 052 HT6 0 2.4 743 54660 103 444 T8 264 BLT 906G ®.40
13 041 lmy 59 Al 33 41T 648 8AT 214 10,3 434 331 4.2 WG 124 HO O 6TH 22h
14 1My W e si6 983 11T Tl4 85T 143 231 284 ol 125 138 1.3 ax.T 63l H.
Mean 957 997 4.1 O L. N T BH.T 12 335 4760 1201 2007 311 14 BET o 113
Phyvsiotherapy only group

| 100 T 0 LSRN 1D R W) D05 Hha 00 6.2 61 154 167 181 1.4 Lt SR UL B )

2 6.2 100 138 70 833 13 381 738 853 al 7T 26 00 00 o 398 520 130

b liwy Ty 00 o T 0 2 i 48 7l8 821 10.3 43.1 666 235 820 X097 7.7,

4 100 1 0.0 G450 K50 -10.0 BR.1 BOO -T2 308 385 7.9 125 875 2.8 633 6248 25

3 9.1 Ty 39 #3.3  95.0 1.5 857 w240 T2 23,1 436 205 13.9 166 23 624 69.6 7.2

1 [imy 1K) LIX1) 91,7 uia 1.t 4.2 95.2 LX) T6H.49 S4.6 Fiv 472 535 s B2 839 3.5

T LTI (LU ) g sLe 11y j0.0 7846 23 103 30,8 206 133 16.7 1.4 325 616 9.1

b 941 1o 5.9 2500 900 S0 N HS 4.5 334 333 (IR 6.6 16.6 (.0 625 636 3.1

Lt} 96,1 1 39 10 983 1.7 RS 029 4.8 282 422 140 125 125 0.0 63.0  69.2 4.2
10 080 100 20 953 1 1T 8952 952 436 641 205 6.6 16.6 00 04 752 4.9
I 922 100 T8 38 8500 1.9 AT B0 44 17.9 256 .7 125 167 4.2 a8.3 635 a2
12 902 10 0N s 7500 6.7 619 667 4.8 17.9 282 103 4.2 83 4.1 A8.3 55.6 7.1
13 g23 B23 00 6.6 51,7 5.1 190 234 44X 128 128 0.0 4.2 83 4.1 330 357 2.9
14 0 1o o [LE . T RN b 10 100 () S4.6 846 (IXL} 458 611 153 860 891 41
Mean 44 987 43 857 BNA 28 T 835 44 359 457 0.y 186 23.1 4.4 627 679 5.1
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whether there was an inciston on the back. and the parents
were spectfically imstructed not to indicate to the assessor
what treatment the child was receiving or had veceived . The
assessors wertinstructed not todiseuss the possible treatment
of the ehild or results of the assessment with the parents, All
auteome assessment sessions were monitored forinadvertent
breaks in the blinding protocol.

The total seare of the Gross Motor Funetion Measure
(M M) was chosen as the primary outeome and end point of
the study The vahidity, reliability and responsiveness of the
GMFEM have been demonstrated in a population of patients
similar to those that were studied (Ruossell et oal. 1989,
MeLaughlinet al. 1994), Assessments were performed by phys-
iotherapists who had been trained in the use of the GMEM in
children with CP

A number of other parameters were assessed as secondary
GULCOME measures:

I, Muscle strength (kg) of hip extensors, abductors,
quadriceps and ankle dovsiftexors with the use of a hand-held
myometer (Hyde et al. 1983). Thiz measure was used tossess
only those patients who were able to cooperate ndequately at
the time of the initial assessment.

2. Muscle tone of hip adductors, kpee Hexors and ankle
plantar flexors with the use of a modified Ashworth seale
{ Bohannon and Smith 1B87).

3. Range of motion at hips. knees and ankles measured
with a goniometer using standardized anatomical landmarks
and the methods as proposed by the American Academy of
Orthopedic Surgeons (American Academy of Orthopedie
Surgeons 1965).

4. Physiological Cost Index, which monitorsspeed of walk
ing and heart-rate simultancously. and combines these two
parameters as an index of locomotor function. The measure
has been shown 10 be reliable and sensitive to the increased

Table III: Mean change and standard deviation of the change (SD) between the values at
baseline and 9 months for the secondary outcome measures for both groups

Awseswment NIOR Physiotherapy f I’
N (hanye i) Nt ange S
Phystologienl Cost Tndex t (3 15 3 0.2y s 14 (N1
Peabody seore 14 224 W2 14 17.4 154 74 48
Sellvare assessment seore 14 10,5 11 14 11.5 Th 028 1K
Spasticity (Ashworth seore)
Hip adductors 1+ 1.1 0.4 14 ([ (1A 4 56 <00
bonee Hexors 14 1.1 I 14 ol 7
Ankle plantarflexors 14 Ly 0.6 14 0 (s
Range of motion {degrees)
Hip adductors 14 158 TG 14 3.3 S S22 =0l
Knee lexors 14 156 156 14 25 TR
Ankle plantarflexors 7 = a4 2 175 141
Musele strength (kg foree)
K nee extensors A 0.2 1.5 A 7 15 048 .64
Hipahductors 5 0.n s a 2 b
Hipextensors A 09 1.0 ) (135 1.2
Ankle dorsilexors a 1.3 1.1 ] [{X 1) 14

Positive numerical changes indicate improvement and for all outeome measures except Phyvsiologieal
Cost Index and spasticity, S PR = 8P R plus physiotherapy group, Physiotherapy — phyvsiotherapy
only group. N = Number of subjeets assessed.

Table IV: Ambulatory status at baseline and at 9 months for both groups

Baseline
Wealleing status

NPR Physiotherapy
Haseline

Weelking status N

5 ma
N Walking status N

o
Walking status N

Hands held

Walker

Unsupported

A Hands held 3 Huands held 4 Hands held 4
Walker 2

3 Walker 2 Walker 7 Walker 7
Crutches 2
Unsupported 1

S 4 Unsupported 3 Unsipported 3

All children could walk and were categorized in order of inereasing function, as
walking with*hands held” ‘walker’ erutches'or unsupported’. PR = SPR plus
phivsiotherapy group, Physiotherapy = physiotherapy only group,
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physiological demand of walking in those with spasticity of the
lower limbs (Butleret al. 1984}, Tt was used to assess only sub-
jects whowere able towalk (independent by orwith aids) at first
assessment

A The Peabody Fine Motor Seale, a standardized measure
ol ine motor tunetion (Stokes et al. 19490,

6. A locally developed. non-standardized, eriterion-refer-
enved evaluation of self-care.

7. Ambulatory status,

A sample size ol 13 children per group was determined on
the basis of expected score changes on the GMEFM and the pre-
vious work of Russell et al, (1989}, who reported that a change
inseore of 5.1% represented an improvement of moderate to
major clinical importance. Because of the mvasive nature of
the SPR it was felt that to justify the surgery one would need
to show a difference between the SPR group and the physio-
therapy-only group that was of moderate to major elinical
importance in favorof the SPR group. Such a clinically impor-
tant difference required that there should be an improvement
ol at least 5.1% in the GMEFM score in favor of SPR. From the
sample size estimate of Russell et al. (1989) it was estimated
that I35 children per group were required to test the hvpothesis
at a powerof 0% and =005,

ANALY SIS

The mean change in GMEFM seore from baseline to 9 months in
the two groups was compared with the f test for independent
means. A number of secondary onteomes were analyzed.
inelading lower- liml muscle strengthe spasticity and range of
motion: Peabody Fine Motor Seale; Physiologieal Cost Index:
and the ceiterion referenced measure of self-care. In these
analyses continuous measures were caompared with £ tests for
independent means As inour previous work (Steinbok et al.
19953). one measure cach of spasticity, range of motion. and
muscle strength was chosen beforehand for statistical analy-
sis Forspasticity, hip adductor spasticity was chosen hecause
it is functionally significant and generally representative of
the overall degree of lowerlimb spasticity. For range of
motion. hip abduction was chosen beeause it is functionally
significant and relates to the hip adductor spasticity. For mus-
cle strength. the knee extensors were chosen because these
muscles are important for standing and walking. The two
treatment groups were compared on each of these three mea-
sures. and a Bonferoni correction for multiple comparisons was
used (P =0.05/4 = 00125 was aceepted as significant ).

MONITORING OF STUDY PROTOCOL

All children eligible for the study were accounted for. and if
they did not enter the study the reasons forthis were identified.
Children who entered the study but withdrew early wercidenti-
tiedd and the reasons for withdrawal documented. Caregivers
were advised not toinstitute additional treatments for the chil-
dren during the course of the study, and this was monitored
throughout the study toidentify any possible non-compliance.

Results

PRIMARY OUTCOME

The mean inerease in the total GMFM score at % months was
11.3% (95 % ("1, 7 4t0 15.2) for the SPR group compared with
6.2% (95% C1, 3.1 to 7.2} for the physiotherapy-only group,
for a difference in means of 6.1% _This difference between the
means for the two groups was significant {(f = 3.03, P = 0,007),
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The details of the individual assessments aceording to each
of the five dimensions that comprise the total GMEFM score,
are showninTable [1,

SECONDPARY OUTC0MES

There was a difference hetween the two gronpsin the improve-
ment in spasticity, as measured in the hip adductors, with a
mean decrease in spasticity of 1.4 units on the Ashworth seale
forthe SPR group compared with 0.3 units for the physiother-
apv-only group. This difference in means was significant
(P<0.001). Change in spasticity in other musele groups fol-
lowed a similar pattern, as shown in Table L There was a
greater improvement in the range of movement. as measured
by hip abduction, in the patients having SPR (15.8%) than in
those receiving physiotherapy (-3.3%). The difference in the
mean change between the two groups was significant
(P<0.001). Changes in range of movement at other joints are
detailed inTable 11T There was no difference in the change in
quadriceps strength between the two groups (P =064,

There was no significant difference hetween the SPR
group and the physiotherapy-only group with respect to the
Physiologieal Cost Index, Peabody Fine Motor Seale and
self-rare assessment score {(Table 1T, There were technieal
problems with the Physiological Cost Index.in that the rest-
ing heart rate was variable bhetween assessments making
interpretation of thedatadifticult, Inthe RPR group. ambula
tory status improved in five of the 10 children who were not
walking independently at theirinitial assessment. whereas no
patient in the physiotherapy-only group had an improved
level ot ambulation {Table TV,

All patients in the physiotherapy-only group went on to
have PR after the conclusion of the study,

There were no complications in the physiotherapy-only
group. Inthe SPR group there was one postoperative infection
with a spinal epidural abscess and one case with transient uri-
nary retention, which resolved by the fonrth postoperative
day. One child, at 9 months after SPR. complained of back
pain. which resolved spontancously within 2 days.

No patient on the study was given additional therapies out-
side the preseribed study protocol. There was one protocol non
compliance with respect to the blinding process for the outeome
assessments, and because that oceurred after the final assess
ment for the patient no corrective measiures Were necessary,

Discussion
Although there have been no previous randomized. controlled
studies, analyses of outcome after SPR have heen reported
from many centers. Rpasticity and range of movement in the
lower limbs have consistently been reported to inprove after
SPR (Peacock and Staudt 1991: Steinbok et al, 1992, 1995
Park et al. 1993: McLaughlin et al. 1994 Marty et al. 1995
Nishida et al. 1995). Improvement in ambulation has been
demonstrated qualitatively (Steinbok et al 1992 1995; Peter
andArens 1993: Marty et al. 1995, Nishida et al. 1995) and with
formal gait analysis techniques (Peacock and Staudt 1991,
Vanghan et al. 1991, Boscarino et al, 1993). Functional
improvements after SPR have been shown by using assessment
tools. such ag the Pediatric Evaluation of Disability Inventory
and GMFM (Bloom and Nazar 1994, McLaughlin et al. 1994),
In many reports the importance of intensive postoperative
physiotherapy is stressed (Peacock et al. 1987, Abbott et al
1989, Steinbok et al. 19920 MeLaughlin et al, 19%), and



although the protocols vary from one center to another, SPR
i= typically followed by more frequent physiotherapy sessions
than was being provided preaperatively (P Steinbok, unpub-
lished data) Furthermore, the postoperative therapy often
differs from the usual physiotherapy for children with spastic
diplegia. in that more emphasis is placed postoperatively on
strengthening the lower-limb musculature and practising
stunding and walking, as opposed to stretching exercises for
lower-limb joints and museles. Thus, even if one aceepts on the
basis of the previonsly des

ribed non-randomized studies,
that SPR does improve spasticity and range of movement in
the lower lmbs. and does improve function of the child, it
could be that theimprovements are not the result of the opera-
tionitself but the result of the intensive physiotherapy provid-
ed inthe postoperative period.

The results of our study showed a significantly greater
improvement in funetional outcome as assessed by the GMEM
inthe SPR group compared with children in the physiothera-
py-only group.

The mean additional improvement of the SPR group over
the physiotherapy -only group ot 6.1% on the GMEFM seale was
not only statistically significant but is considered to be of mod-
crate to major clinical significance ( Russell et al, 19%9) Thisos
retlected by the finding that, whereas there were no nnprove
ments in ambulatory status in the children treated with phys-
iotherapy alone, hall of the children in the SPR group, who
were not independent ambulators at the start of the study, had
improved theirlevel of ambulation at 9 months after SPR.

The mean improvement in GMFM noted in the physiother-
apy-only group was 5.2% . and this has to be assessed in the
light of expected improvements in GMFM as the child
matures, Inastudy of 34 children with mild or moderate spas-
tic diplegic CP between 3 and 5 years of age. and 24 children
aged 6 vears or older, the mean improvement in GMEFM after
an average follow-up of 5.4 months was 2.8% for the younger
group and 2.3% for the older children (Russell et al. 1991).
This suguests that intensive phvsiotherapy as typically used
after SPR might by itself he of some benefit for children with
spastic diplegia. Whether the benefit is more than might be
achieved with more standard, less intensive physiotherapy is
not known, Neitherisit known whether intensive physiot hera-
Py is really necessary to optimize funetional outeome after
SPR.

One other siimlar, randomized elinical trial has been
reported inabstract form recently (Drake et al, 1995). In that
study, SPR plus physiotherapy was compared with physio-
therapy alone in the treatment of children with spastie
diplegic CP and a significant improvement in function was
noted i the surgically treated patients compared with the
physiotherapy-only group, using the GMFM as the primary
onteome measure. However, the physiotherapy-only group
might. have received less physiotherapy than the surgical
patients. Another randomized clinical trial to compare SPR
plus physiotherapy with physiotherapy alone is in progress in
seattle. Washington.

In the present study there was no difference between the
SPR group and the physiotherapy-only group in the other
functional assessment measures that were examined as sec-
ondary outcomes, but it must be recognized that the study was
not designed to show a difference bet ween the two groups with
respect to any of the secondary outeomes, Furthermore, the
Peabody Fine Motor Scale and the locally developed evalua-

tion of self care seore both reflect primarily upper-limb fune
tion. which would not be expeeted 1o change much after
lumbo-sacral RPRCThe lack of change in the Physiologieal
Cost Index might have been related i part to technical prob-
lems associated with this test and the small number of children
i whom this assessment was done, Spasticity and vange of
movement in the lower limhs improved significantly more in
the SPR group than in the physiotherapy-only group. in keep-
ing with the underlying rationale for doing a SPR. and also
consistent with the earlicr, non-randomized elinical studies.

Significant complications associated with SPR have gener
ally been few ( Fasano et al. 1978, Peacock et al. 1987, Stembok
et ul. 1992, Park et al. 1993, Me Laughlin et al. 1994) although
serious postoperative complications were noted in one center
inas many as 15% to 18% of patients (Abbott 1992, Abbott et
al. 1993). In the present series there was one serious complica-
tion, namely a postoperative epidural abscess, This was the
only infection to occur in more than 150 rhizotomies which
comprised ourentire series. One of the commonly noted effects
of SPR. which can be a source of morbidity, is postoperative
weakness in lower-limb muscles. This might be of functional
importance when weaknessis prominent in the musclesimpor-
tant forstanding and walking, such as the quadriceps femoris
and the hipabductors{ Arenset al. 1989} The weakness is most
marked immediately after SPR.and the preoperative level of
strength is usually regained by | yeur atter surgery (Steinbok
et al. 1995), In this study, the change in quadriceps strength
from baseline to 9 months was the same for patients treated
with SPR plus physiotherapy as for those receiving physio-
therapy only.

COXCLUSION

In this study. at the relatively short assessment time of 9
months, we showed that SPR followed by intensive physiother-
apv improved motor function of children with spastic diplegic
CPanimprovement that wis not simply the result of intensive
physiotherapy. Further studies are needed to contirm these
results
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