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ABSTRACT

Introduction: Static encephalopathy developing linked to damage occurring in
the immature brain for any reason is called cerebral palsy (CP). As CP patients
have abnormal muscle tonus and linked posture disorders, scoliosis is frequently
encountered. In this article, we retrospectively investigated CP scoliosis cases
operated at our clinic and complications.

Material and Method: Thirteen patients with surgical treatment at our clinic
from 2011-2017 for CP scoliosis were retrospectively investigated. The surgical
techniques, improvement rates, perioperative complications and long-term
motor function changes (GMFCS) were assessed.

Results: Nine males and 4 females were operated. Mean age was 14.3 years
(range: 5-21), and mean Cobb angle was 79.3 (range: 45-135). The improvement
amount in the Cobb angle was assessed as 48.2 (range: 20-70). Preoperative
GMFCS score was 5 for 7 patients, 4 for 5 patients and 3 for 1 patient. One patient
developed paraplegia in the 12th hour after correction (this patient was exitus
in the postop 6th month due to later developing pulmonary complications).
One patient developed urinary incontinence. Infection was not identified in any
patient. One patient had level increased due to development of kyphosis in
proximal neighboring segment.

Conclusion: We believe encouraging improvements can be obtained with
posterior instrumentation and fusion surgery in CP scoliosis patients minimizing
complications including coronal balance, sagittal balance and pelvic obliquity
and there is no major disadvantage compared to the unit rod instrumentation
system.
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INTRODUCTION

Development of static encephalopathy
linked to damage occurring in the
immature brain is called cerebral palsy
@2, The most commonly-observed
form is quadriplegic spastic CP. The
most common risk factor is asphyxia
(9. Due to spasticity developing
linked to the disease, changes occur
first in muscles and later in bone and
joint structures. Scoliosis is one of the
problems developing linked to cerebral
palsy with the disease encountered at

different rates according to form (1%

19).

The scoliosis incidence developing
in CP patients is associated with age
and GM-FCS @. It is reported there
is an inverse correlation between the
35 scoliosis problem developing in
cerebral palsy and ambulation potential
(1120 Patients with hip dislocation,
early-onset scoliosis and Cobb degree
of 30 before 10 years of age are high
risk patients for progression 9.
Scoliosis patients with CP may have
nutrition and mobilization affected
linked to deformity and hygiene may
be disrupted 3. At the same time,
deformity affects lung capacity and
cardiac problems may occur. Pelvic
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obliquity occurring may disrupt seated balance and make
mobilization with a wheelchair impossible ®1?. Though
the use of a brace may correct this situation slightly, it
will not be possible to correct the deformity or stop the
progression . Due to problems like the rapid progression
of deformity and this situation making treatment more
difficult in these patients, surgical treatment is required

in the early period @?.

Surgical treatment of scoliosis occurring in CP patients
ensures significant improvement in quality of life 9.
The aim of this article is to investigate all aspects of CP
scoliosis cases treated in our clinic to examine treatment

outcomes in light of the literature.

MATERIAL AND METHOD

Ethical permission was obtained from Selguk University
Faculty of Medicine Non Interventional Clinical

Research ethics committee.

Thirteen patients operated for CP scoliosis from 2011
to 2017 were retrospectively investigated. Patients with
scoliosis linked to CP and with follow-up for at least
6 months postoperative were included in the study. As
all 13 patients met the inclusion criteria they were all
included in the study.

Patient medical records were investigated for age, sex,
ambulation potential, mental status, level according
to gross motor functional classification system (GM-
FCS), diseases or medical states accompanying CP
(gastrointestinal pathologies or gastrotomy tube,
cardiopulmonary pathologies, skeletal system pathologies
requiring additional surgical intervention). GM-FCS
assessment was performed as adapted and recommended
by Palisano et al. @7

The duration of hospitalization, necessity for intensive
care, additional surgical intervention requirements, and
amounts of blood product replacements were checked
from the records. The complications were divided into
three groups as intraoperative, early postoperative (within
3 months) and late postoperative (after 3 months) 2.

Radiography was taken while standing if possible, or
sitting if necessary, with AP and lateral investigations.
Cobb angle, thoracic kyphosis angle and lumbar lordosis
angle were measured with the Cobb method and recorded.
The study by Shrader et al. determined the most reliable
technique in terms of intraobserver and interobserver
assessment was the Maloney method for measurement of
pelvic obliquity, so in our study the Maloney method was
used for measurements taking Shrader et al. as reference
16,20 With this technique, the angle between the line
determined perpendicular to the horizontal line joining
the iliac crests and the line drawn between T1 and S1 is
measured ® (Figure-1).

Figure-1. Measurement of pelvic obliquity by
Maloney’s method

Demographic Data:
Thirteen patients (9 male, 4 female) abiding by the

inclusion criteria were included in the study. All patients
were quadriplegic CP patients. When GMFCS is assessed,
5 patients were level-4, 7 patients were level-5 and 1
patient was level-3. Eleven children were determined to
have severe mental retardation with the remaining two
having moderate degree of mental retardation. Mean age
was 14.3 years (range: 5-21). Mean follow-up duration
was 31.8 months (range: 6-74).

Curvature and Surgical Properties:

All patients had single major curvature. Mean fusion level
was 14.6 (range: 14-17). The distribution of the apex of
curvature was thoracic (T) in 8 patients, thoracolumbar
(TL) in 4 patients and lumbar (L) in 1 patient.
Instrumentation was sufficient from L4-T5 with no pelvic
fusion in 2 patients, while 5 of the remaining 11 patients
had pelvis to T2, 2 patients had pelvis to T4, 1 patient had
to'T'5,1 patient to T'8, 1 patient to T3 and 1 patient to T'1.
No patient required cervical instrumentation.

All patients only had posterior instrumentation applied.
The erythrocyte suspension (ES) replacement amounts,
hospitalization stay and blood loss amounts were
investigated (Table-1).
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The apex curvature was determined for thoracic,
thoracolumbar and lumbar regions as described by Lenke
©). All measurements were taken by the same person.

When determining the surgical indications for patients,
solid curvature without correction or slowing possible with
orthotic treatment above 40 degrees were determined. All
patients had posterior instrumentation and fusion applied
with pedicle screw and rod system.

Table-1. Demographic data and surgery

AGE SEX GMFCS FIXATION ILIAC FUSION

12 M 4 T1-L5 YES
17 F 5 T2-L5 YES
14 M 5 T2-L4 YES
13 M 5 T3-L4 YES
17 F 4 T4-L5 NO

15 M 5 T2-L5 YES
5 M 4 T2-L5 YES
15 M 5 T2-L5 YES
15 M 4 T5-L5 YES
19 M 5 T8-S1 YES
12 F 3 T4-L5 YES
12 F 4 T4-L5 NO

21 M 5 T4-S1 YES

RESULTS

Preoperative mean Cobb angle was 79.3° (range: 65°
(range: 20°-70°) (Figure-2).

Preoperative kyphosis angle was mean 31.9° (range:
0°-90°), while postoperative kyphosis angle was mean

38.4° (range: 15°-70°) (Table-2).

There were 6 major complications; 1 patient developed
pneumothorax, 1 patient had paraplegia, 2 patients had
pneumonia, 1 patient had urinary incontinence and
1 patient had junctional kyphosis in the postoperative
1st year. One patient was identified to have L5-S1
irritation on the neuromonitor intraoperatively; however
no postoperative problem developed. Pneumothorax
was treated with closed underwater drainage system in
intensive care.

Paraplegia developed during neurological examination
in intensive care in the 12th hour postoperative. Steroid
treatment was begun. However, with no improvement in
neurologic status and progression developing, the patient
was re-operated 3 hours later with rods removed and
correction canceled. There was still no improvement in
neurologic deficit.

Figure-2.a, b, c. Pre- post operative X-rays.
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Patients developing pneumonia were treated with
antibiotherapy. The patient developing junctional

kyphosis proximal to T4 had revision surgery applied ESNYe a B ot il R

and instrumentation was added to 2 levels above. Urinary

Table-2. Blood variations and intensive care duration

14 . DAY
incontinence had fully resolved by the 6th month 2 3 2 B
postoperative. No patient developed surface or deep 13 9.4 4 3 DAYS
infection (Table-3). 13.6 9.2 4 2 DAYS
. i i . 13.2 8.5 15 35 DAYS
The patient developing postoperative paraplegia was
. . . . 13 9.5 6 2 DAYS
exitus after aspiration pneumonia developed in the 6th
month postoperative. No other case developed mortality 16 9.5 8 14 DAYS
during follow-up. 11 9.5 2 NONE
14 10 5 3 DAYS
13 10 5 NONE
12 9.5 4 1 DAYS
15 9.5 2 2 DAYS
16 10 2 NONE
15 10 7 2 DAYS

Table-3. Correction rates

PREOP COBB POSTOP COBB PREOP KYF POST KYF PELVOBPRE PELV OBPST

65 0 70 70 15 5

67 20 36 25 15 0

50 15 15 40 15 5

100 60 10 15 20 5

70 35 70 45 0 0

130 40 90 45 45 5

50 30 45 45 30 15
100 45 35 45 35 10
70 30 30 30 20

70 30 45 45 20

80 10 0 20 15

45 10 30 30 5 0

135 80 45 45 45 10

Table-4. Complications

GMEFCS PULMON. INFECT JUNCKYF iMP FAIL
4 NONE NONE T4 NONE
5 NONE NONE NONE NONE
5 NONE NONE NONE NONE
5 NONE Pneumonia NONE NONE
4 NONE NONE NONE NONE
5 Pneumothorax Pneumonia NONE NONE
4 NONE NONE NONE NONE
5 NONE NONE NONE NONE
4 NONE NONE NONE NONE
5 NONE NONE NONE NONE
3 NONE NONE NONE NONE
4 NONE NONE NONE NONE
5 NONE NONE NONE NONE
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DISCUSSION

Nearly all scoliosis CP patients develop deformity, with
progression especially rapid during the growing period
@3.11.15.2022) - Additionally, the majority of CP patients
have additional problems like mental retardation,
gastrointestinal system problems and nutritional disorders.
In the patient series of Sitoula et al., 97 % had serious
additional problems with 27 % having tracheostomy. In
the same series, 94 % of patients were severely mentally
retarded and 88 % had gastrostomy 2. Another study
reported high rates of mental retardation and rates of
additional disease up to 100 % ©). In our study, all patients
had quadriplegic CP. Of patients, 84 % had advanced
degree of mental retardation, while the remainder had
moderate degree of mental retardation.

Posterior instrumentation and the unit-rod system are
known to provide successful and permanent improvement
in Cobb angle, sagittal balance and pelvic obliquity,

e *222527  However, no

necessary for sitting balanc
matter how much improvement comes from successful
interventions, it is reported pelvic obliquity may be
disrupted @7
with pedicle screws and posterior instrumentation with
double rods, without any additional intervention (anterior

approach, etc.), and improvement rates of 40-100 % were

. In our cases, correction was only applied

achieved for Cobb angle.

Sitoula et al. identified nearly 75 % improvement in their
series and stated there was a 3 degree improvement loss;
however, they did not identify Cranchaft phenomenon
@2 Pelvic obliquity improved from 25° preoperative to 3°
in the early postoperative period in the series by Dias ez
al.and 4° was determined during follow-up “. Lonstein et
al.in a case series identified that the pelvic obliquity with
mean 15° degrees in the preoperative period was 8° during
postoperative follow-up and mean 40 % improvement

was present 19,

Bekmez et al.in a group with multiple osteotomy applied to
the posterior column identified mean postoperative pelvic
obliquity was 12° and they reported better improvement
of pelvic obliquity was obtained with pedicle subtraction
osteotomy . In our cases, pelvic obliquity of mean 21.5°
(range: 0-45) was found to be mean 5° (range: 0°-15°) in
the postoperative period.

In broad case-series studies, deep wound infection rates
are reported at rates of 1.1 % to 6%. In the same series,
surface wound infection rates are reported to reach 10
% (192529 None of our cases developed deep or surface
wound infection. However, as our case numbers were
limited in a true sense, there is a clear need for data
from broader series. In CP scoliosis cases, ambulation
potential and neurologic status are the two basic factors
proven to be associated with mortality. This risk is
greater for quadriplegic patients, with serious mortality

rates of 1/4 to 1/8 of patients. However, some of these
deaths occur in the perioperative period ©#. In our
cases, mortality was developed in a patient due to
complications in the 6th month postoperative. When
cases are looked at from a broad angle, apart from the
junctional kyphosis in a patient and mortality in a patient,
all the other complications appeared to develop in the
early postoperative period. The 2 major complications of
mortality and junctional kyphosis occurred during follow-
up in the late postoperative period. Our limited number
of patients and retrospective data are the basic limitations
of our study in terms of reliability.

We believe encouraging improvements can be obtained
with posterior instrumentation and fusion surgery in CP
scoliosis patients minimizing complications including
coronal balance, sagittal balance and pelvic obliquity.
When assessed together with the literature, there is a need
for larger patient series but no major disadvantage of the
pedicle screw and double rod instrumentation technique
was found compared to the unit-rod instrumentation
technique.
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