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ABSTRACT

Background: Cerebral Palsy is a permanent non-progressive brain disorders that occur in early
childhood where abnormalities in the brain due to damage on immature brain can cause movement
disorders and postural dysfunctionNowadays, the treatment of choice for CP Spastic diplegic is
using SEMLS (Single Event Multi Level Surgery). There was many scoring to evaluate outcome of
SEMLS, but only a few scoring system that can evaluate changing after SEMLS. Functional
Mobility Scale (FMS) is an outcome measure designed to evaluate mobility of children with
cerebral palsy (CP). FMS has been shown to detect both improvement and deterioration in mobility
status during the rehabilitation period following multilevel orthopaedic surgery in children with
spastic diplegic

Subjects and Method:This was a cross sectional observasional study. The sample are obtained
by sensus from January 15t 2014 untill March 15t 2015. The patient’s characteristic that we include
in this study are gender, age when the patient had a surgery, and where the contracture are
involved. We evaluate the outcome using FMS before operation, 3 month, 6 month, 9 month, and
12 month after operation on three different distance (5, 50, 500 meter) that represent home,
school, and community. After that we analyze the result using regression logistic model to better
understands about changes and time of changes on patient after SEMLS procedure. We also
analyze the corelation between age, sex, and location of contracture with the outcome after SEMLS
procedure

Result : 51 patients were reviewed and identified, there were 31 males (61%) and 20 females
(39%), mean age when the patient was operated was 8.07 years old, with the most common cases
are CP Spastic Diplegic with hip, knee, ankle contracture bilateral about 41 patient (80.3%), knee
ankle bilateral about 7 patient (13.2%), and hip ankle bilateral about 3 patient (5.88%). From
evaluation of FMS scoring, we found most patient had an improvement on their mobility after
SEMLS procedure (OR > 1), with the time changes for 5 and 50 meters distance is at six months
(OR : 1.52) and (OR= 1.47), and 500 meters is at 12 months (OR= 3.45). We also found no
significant relationships (p value > 0.05) between age (p value= 0.632), sex (p value= 0.576) and
location of contracture (p value= 0.222) with the outcome of the FMS after SEMLS

Conclusion: We found that SEMLS gives a good result to increased mobility of patient with CP
Spastic Diplegic. FMS Score were able to asses the outcome of SEMLS procedure, and also
responsive to change that occur after SEMLS. Age, sex, and contracture’s location were not
significantly influence the FMS outcome after SEMLS

Keywords: CP Spastic Diplegic, SEMLS (Single Event Muti Level Surgery), FMS (Functional
Mobility Scale).
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BACKGROUND
Cerebral Palsy is a permanent non-
progressive brain disorders that occur in
early childhood where abnormalities in the
brain due to damage on immature brain
can cause movement disorders and postural
dysfunctionO’shea M (2011).

From a recent study, the prevalence of
Cerebral Palsy (CP) was estimated between
2.4 and 2.7 out of 1000 live birthsHerring J
(2008). Increased incidence of CP
supposedly correlates with increased
survival rates of premature or low birth
weight children Cerebral Palsy most com-
monly experienced by male infants. In a
study conducted by Johnstoneand Hagberg
(2007); Jarvis et al., (2005) CP cases is
more commonly observed in male gender
as much as 30% when compared with
female gender.

CP management is divided into non
operative and operative actions. Non opera-
tive CP management includemedication,
splinting, bracing, physical rehabilitation
therapy or other adjuncttive therapy (e.g.
neurodevelopmental therapy, serial cast
correction, antispastic oral medication, and
injections for focal spastic) (Sawyer, 2007).

Operative CP management is indi-
cated when contracture or deformities have
a big impact on limb function, causing pain
or interfere with daily activities. This is the
most effective management to treat fixed
contracture(Sawyer, 2007).

Single-event  multi-level  surgery
(SEMLS) is a corrective surgery that correct
all orthopedic deformities at the same time,
with soft tissue and bone surgery at two or
more different anatomical locations for
rehabilitation syndrome at a time so as to
prevent birthday syndrome(Graham and
Harvey, 2007; Harvey et al.,2007).The goal
of SEMLSis to improve gaitThomason et al.,
2011).According to study conducted by
Rang et al., they reported that walking will
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reach its peak at the age of 7 years, so it is
advisable to do SEMLS surgery when the
child is 7 years old (O’shea, 2011; Khwaja
and Volpe, 2008).

There are various scoring methods
that have been developed to analyze the
ability and limitation of functional activity
of children with CP, both before and after
the surgery such as Gross Motor Functional
Classification Score (GMFCS), Functional
Mobility Scale (FMS), Functional Assess-
ment Questionnaire (FAQ), Children
Health Questionnaire (CHQ), and Pediatric
Outcomes Data Collection Instrument
(PODCI) (Harvey and Morris, 2008).

The aims of this study is to evaluate
the success rate of SEMLS on spastic
diplegic CP patients that conducted in
Paediatric Clinic Prof. Dr. R. Soeharso,
Surakarta Orthopedic Hospital and to
determinewhether there is an influence
between age, gender, and number of
surgical procedures performed on patients
with the success rate SEMLS. Success rate
is measured using FMS.

SUBJECTS AND METHOD

This was an analytic observasional study
with cross-sectional design. The study was
conducted at the Paediatrics’ Outpatient
Departement of Prof. Dr. dr. R. Soeharso,
Surakarta Orthopedic Hospital from
January 1, 2014 to March 1, 2015.

The population were all patients with
Spastic diplegic Cerebral Palsy in Paediatric
Clinic Prof. Dr. R. Soeharso, Surakarta
Orthopedic Hospital that have been
performed SEMLS.

The samples used were patients with
Spastic diplegic Cerebral Palsy in Paediatric
Clinic Prof. Dr. R. Soeharso Surakarta
Orthopedic Hospital that have been
performed SEMLS that fulfill inclusion
criteria
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All the samplesare then evaluated
using FMS questionnaire to their parents or
the  patients themselves. = Outcome
expressed by FMS score changes at
different evaluation time i.e before ope-
ration, 3 month, 6 month, 9 month and 12
month after operation.

Regression logistics model is used to
evaluate the correlation between SEMLS

with therapy outcome(significance level: p
<0.05). Odds Ratio (OR) < 1 means the
child is experiencing deterioration. Odds
Ratio (OR) > 1 means the child is expe-
riencing improvement after operation.
Correlation between ages, gender,and
locations of surgery with SEMLS outcome is
assessed by correlation method.

‘ CP Spastic Diplegic ‘
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Picture 1. Conceptual Framework

Introduction

g
The FurnTires Motdry Sk (Fu) fan ”
been comstructed 1o classity hawtond
mabény m chiiden, Giang e accous "&.
The tange of mabive bk & (il hdependoat on 3l sertaces ,J‘ \
gt e, D0 St i Any weallong sk ,.f‘
23 9030 3 26 Usad o casty ChidiaTs o 203d any 2elp bom snother |
hncversd mobely docament dange penon when waking oves 3t ‘:g‘ §
over e b e sonve i aed b A0 INAUASg 2mewin gound.
XLt ChSRQE 5080 DITWI curtre 0. 30d I 3 guwdes
L S A aneroemant

ey ot selecve donal hentonry
The FNS 13t walkiog iy 2t

these speafic Bgances §, S0 and S0
e, G 5, 50, W00 yurhd The riegen
sas the Cild's moby In the oo,

3t ool and I 9 CommLreY sang
11 wwefors acooumts for il
Fistve dovies weod by the same deld
0 Ao anerTomeets

ARSI K by T dracin on 0 beas Busar i | P i s
of geestions a9 of e debdyaro
irot droct csenancel. The walong f—
bty of the ctekd 15 (atad a1 630 of the s/

Wave ddSnces according B e reed @

FOr 2555970 TS SO 2 O )
b o wleoknar Orrtends whe

e agtarly sest ok te vy U sticks (e or vy A
for e g Witwoul hedp fom asother pesson

6 FVS B 3 perfarmance RexLR |
T 1S Wportaet o e whey the clekd

actually doas 2 the port n e,

not whiat they can do or used 1

“®

Ihdapondeat on kevel urfoces

Does oot wse waldag 3k o need holp o
00 petn” Ragans 3 raf b man
¥ o favvhor. walh, deem, Sep Seat S mopor.

¥ “@

Uses quithes
Wit kg Bom aecther peson

be alde tn do

| Raniag: wehart The marebwt

Waking dutance (vom 1-6) which best
- gescrides cament fusctisn
. "‘.‘1‘.‘2‘:‘" g 3 M )
Oraeiaped e 9.8 Wilamm Gt Lobarstony. 20 o (ywe)
o Rt Dk bt Wadbemcmm Aswuda
Pt ot et (O %30 TRt | I

Lo, -y

mh‘@

Uses 3 walker or frame:
Withoat halp fom ascther penen.

©

Uses whaekbak

Noy stand bor lraredors, oy
00 S0me SEEpG Sppord by
aothe persn of winga

i boTare

LY

“®

shions

0 odtatn v ot efiect (erioen
ance, the TR 1 which b quastios
33 e of T CAUPIRNL 15 IPES-
st The quesion; me 1ne 10 oL(
¢ FDIDAD RIPORRS I
1. Haw does your child mowe around

for hort dstances i s houss? ol

1. How doos your i mowe around
0 3nd betaacn cses 3t shool) (Suew

3 How Soes your Ol mowe oo
fot g distancs sr 5 3t the
shopoing Gata: (00|

The dhtaroe 2 3 gudde 11D e
EATIOIGT TR i st mivant.

Qualifiers

The dfonence botmacn 14 & s
epiarsioey howve the Affsance
botwetn 5 and 6 b ks e

motren Cuideon who guie 3 ) Jor
A woukd DS rafed 36 & ans chiiden
who 00 1 regude o L o hedp weash]
] =6

) matrei: chigres who Can walk on i
unii, okodag soewn b ad
stegn, pardcutary 2t sohodl e raked
© 2ad chiicron B3t roquTs holp on Bass
arthons et o wale 0n bavd sarlacs
withoot defp Jee cated 5.
500 mamac chidon wne Gn walk
20 a8 Sartaces AN Imugh grusd
et <degs 20 1 Cowoded ewron
DO I 1 comreraty witost o
I R0 2 b 282 dviden M0 walk
Morg (st orly on tewel srfoos
30d kaws Aoty walking b cowds
3%l % S

Gue T &

Crantug
Chd cras for oD Aty 3 hore (i

N = does ot apply.

For exarple (W does rot complete
™ dstanca (500 mi

Picture 2. FMS Questionnaire

102

e-ISSN: 2549-0265 (online)



Hadinoto et al./ The Results of Functional Mobility Scale (FMS)

RESULTS

From studies that have been carried out
from January, 2014 to March, 2015 we
collect 51 patients as a sample. 31 patients
(61%) are male and 20 patients (39%) are
female.

From the location operation, there are
41 patients with bilateral hip-knee-ankle

surgery, 7 patients with knee-ankle surgery,
and 3 patients with hip-knee surgery. The
youngest patient was 3 years old and the
oldest 15 years old with a mean age of 8.07
years. Surgery is performed before 7 years
old in 23 patients and after 7 years old in 28
patients.

location operation

50
40
41
30
20

10

bilateral hka

7

bilateral KA

3

bilateral HK

Picture 3. Patient distribution of location operation

Preoperative mobility status assessed
using FMS revealed that most of the
patients (38 patients) mobility status was
crawled or non-walker (FMS: Crawling
score) at 5, 50, and 500m. while the
remaining 13 patients (25.4%) had varying
mobility at range of 5, 50, and 500m. 1 FMS
score (wheelchair or standing with
assistance) was obtained at 5m by 5
patients, 50m by 8 patients and 500m by 12
patients. 2 FMS scores (using walker /
frame without assistance) was obtained at

5m by 7 patients, 50m by 4 patients and
500m by 2 patients. 3 FMS scores (using
crutches unassisted) was obtained at 5, 50,
and 500m only by 1 patient.

From evaluation of FMS scoring, we
found most patient had an improvement on
their mobility after SEMLS procedure (OR
>1), with the time changes for 5 and 50
meters distance is at six months (OR= 1.52)
and (OR= 1.47), and 500 meters is at 12
months (OR= 3.45).

OR P value Ket
3month 0,639 0,048 20,050
>6 month 1519 0,040 20,050
9month 2,639 0,047 20,050
12month 4630 0,007 20,050

0,893
1,470
3,893

5,439

P value Ket OR P value Ket
0998 0050 0329 0998  >0,050
0035 <0050 0739 0998  >0,050
0048 <0050 0970 0090  >0,050
0020 <0050 3450 0,043  <0,050

Worsening in mobility if OR < 1
Improvement in mobility if OR > 1
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We also found no significant relation-
ships between age (r= -0.09; p= 0.632), sex
(r= -0.10; p= 0.576) and location of
contracture (r= -0.22; p= 0.222) with the
outcome of the FMS after SEMLS.

DISCUSSION

In our study, the number of male and
female patients were 31 (61%) and 20 (39%)
respectively. This number is consistent with
study conducted by A. Chounti et al., (2013)
and Jarvis et al.,, (2004) where in their
study they reported there was a male
predominance in all types of CP cases and
found more severe cases in male infants
(Jarviset al., 2005; Chounti et al.,2013).

In our study, the average age of
patients was 8.07 years and most of the
patients fall into non walker category with
crawling FMS score. This finding was
consistent with the research conducted by
Khan et al., (2007) in which they reported
that most of CP cases in developing country
is delayedly diagnosed with the average age
of 8.5 years and cannot walk (non walker)at
the time SEMLS was performed(Khan,
2007).

Decreased patient’s mobility in the
first 3 months post-surgery can be caused
by many things. Hginess et al., (2014)
suggested a few problems that arise after
SEMLS procedure is postoperative pain,
discomfort and psychosocial problems.

There is no significant relationship
between gender and SEMLS outcome
indicated by FMS score (p = 0.576). This
finding is consistent with the result from a
study conducted by Chounti et al., (2013) in
which involving 590 children with CP in
Sweden and found no significant relation-
ship between gender and patient’s mobility
(Chountiet al., 2013).

There is no significant relationship
between number of sites in which SEMLS
was performed and SEMLS outcome

104

indicated by FMS score (p= 0.222). This

finding is consistent with the result from a

study conducted bySvehlik et al., (2011)

that showed no significant relationship

between number of operated sites and
surgery outcome.

In this study SEMLS resulted in a
significant improvement of patient’s mobi-
lity status indicated by FMS score despite of
the average age of patients was 8.07 years
and most of the patients fall into non
walker category preoperatively. This finding
is consistent with the result from a study
conducted by Khan et al., (2007)that report
SEMLS outcome in developing countries.
They reported that Spastic Diplegic CP
patients who have not been able to walk
until the age of 7 - 8 years can still benefit
from SEMLS surgery, if the patient can sit
independently at 4 - 5 years, and good post-
operativere habilitation care (Khan, 2007).

Based on the result of this study we
conclude that:

1. Most CP patients who come at Paediatric
Clinic Prof. Dr. R. Soeharso, Surakarta
Orthopedic Hospital is male with mean
age of 8.07 years old and most of them
are not yet able to walk (74.5% with FMS
score: Crawling)

2. SEMLS surgery performed in Prof. Dr. R.
Soeharso Surakarta Orthopedic Hospital
to Spastic Diplegic CP patients gave a
good results and improve the patient’s
mobility status as indicated by FMS
score, regardless of age at which surgery
is performed and patient’s mobility
status before surgery.

3. FMS can be used to assess SEMLS
outcomes and very responsive to changes
that occur and may point the time of
change

4. Age, gender, and number of sites in
which SEMLS was performed have no
significant effect on the SEMLS outcome
as indicated by FMS score.
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