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ABSTRACT

Introduction: The objective of this study was to evaluate surgical complications in patients with scoliosis operated on in
our Center, as well as their functionality and quality of life after surgical treatment.

Methods: A retrospective case series study was carried out. Medical history was reviewed and the patient and primary
caregiver were interviewed. Results after surgery were assessed for complications, function, quality of life and caregivers”
degree of satisfaction.

Results: Complication rate was 26.7%, due to infection and hemodynamic alterations. Positive results were obtained
regarding function and quality of life of these patients, being more significant in terms of the ability to be seated and
activities of daily living.

Conclusions: Surgery of patients with neuromuscular scoliosis improves the capacity and balance of sitting, favoring
digestive, respiratory and social life capacity. Although rate of complications is high, satisfaction rates on the part of the
caregivers are elevated.
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FUNCIONALIDAD Y CALIDAD DE VIDA LUEGO DE LA CIRUGIA DE ESCOLIOSIS NEUROMUSCULAR

RESUMEN

Introduccion: El objetivo de este trabajo fue estudiar las complicaciones de la cirugia en pacientes con escoliosis neuro-
musculares operados en nuestro Centro, asi como la funcionalidad y la calidad de vida luego del tratamiento quirtirgico.

Materiales y Métodos: Se realizé un estudio retrospectivo, de tipo serie de casos. Se revisé la historia clinica, y se entre-
vist6 al paciente y al cuidador principal. Luego de la cirugia, se evaluaron las complicaciones, la funcionalidad, la calidad
de vida y el grado de satisfaccion de los cuidadores.

Resultados: La tasa de complicaciones fue del 26,7%, por infeccién y alteraciones hemodindmicas. Se obtuvieron re-
sultados positivos en la funcionalidad y la calidad de vida de los pacientes, y fueron mds significativos en cuanto a la
capacidad de estar sentado y las actividades de la vida diaria.

Conclusiones: La cirugia de los pacientes con escoliosis neuromuscular mejora la capacidad y el equilibrio de estar sen-
tado, lo que favorece la capacidad digestiva, respiratoria y de vida social del paciente. Si bien se trata de cirugias con altas
tasas de complicaciones, las tasas de satisfaccion por parte de los cuidadores son altas.

Palabras clave: Columna; escoliosis; neuromuscular; pardlisis cerebral; calidad de vida; funcionalidad.
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Introduction

Although neuromuscular scoliosis can result from di-
verse neurologic or muscular disorders (cerebral palsy,
myelodysplasia, muscle dystrophy), its main underlying
etiology is the dysfunction of muscle forces that act upon
the vertebral column, what leads to trunk misbalance.!
The different kinds of neuromuscular scoliosis share some
characteristics, such as large curvatures at an early age,
curvature rigidity, progression independent from growth,
and concomitant kyphosis.

Oftentimes it is associated with pelvic obliquity, which
causes unequal weight distribution while sitting, more
pressure on the skin, and pain, thus generates frequent
ischiatic and trochanteric sores. All this jeopardizes com-
fortable vertical sitting posture on his or her wheelchair
in patients with general body disorders, what is key to
these patients’ mobility and social interaction, and re-
quires from their parents for making a difficult decision:
to either choose surgical correction or accept progressive
and disabling deformity in their children. Patients with
neuromuscular scoliosis come as a challenge due to the
complexity of their deformities and their general health
fragility.>?

At the time of formulating a therapeutic plan, not only
the curvature degree but also patients’ needs and quality of
life, the large percentages of perioperative complications
and the underlying condition’s natural history should be
taken into account.

The aims of this study are to evaluate the surgical com-
plications in the cases of neuromuscular scoliosis oper-
ated on at our Centre, to evaluate patients’ function and
quality of life after surgical treatment, and to assess care-
givers’ satisfaction level with the treatment.

Materials and Methods

We carried out a retrospective study of the case-series
type in which we revised the patients operated on due to
scoliosis of neuromuscular origin at our Centre between
2010 and 2015. All the procedures were undertaken by
the same surgical team. Data were collected from records
in the patients’ surgical block and medical history. We in-
terviewed patients and their caregivers to have question-
naires about surgical impact on different areas replied to.

Studied variables were: preoperative and postoperative
Cobb angles, days of ICU admittance, total number of
days of hospital admittance, and number of RBC trans-
fusions. We also studied postoperative complications: su-
perficial infection; deep infection (defined as the need for
surgical toilet); implant-related complications; pulmonary
complications: pneumonia, atelectasis, pleural effusion,
pneumothorax, and long-term need for ventilator; neuro-
logic complications; and non-union. The same author was
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in charge of assessing the angles of the curvatures using
the same instrument.

We assessed patients’ quality of life after the surgery by
a questionnaire about the impact that surgery had had on
different areas: 1, very negative; 2, negative; 3, no chang-
es; 4, positive; and 5, very positive. The variables ques-
tioned about were: posture while sitting, pain, respiratory
function, gastrointestinal function, day-to-day activities
(eating, bathing, hair combing), mobility, schooling, rest,
need for cares and cosmetic appearances. We assessed
as “positive” those answers that were “very positive” or
“positive”, and as “without changes” or “negative” those
ones that were “negative” or “very negative”. This scale
was used by Larsson in three of their studies.*® On the
other hand we evaluated the degree of caregivers’ satisfac-
tion by asking them—How satisfied are you with postop-
erative results? We posed five possible options to answer:
1, very unsatisfied; 2, unsatisfied; 3; indifferent; 4; satis-
fied; and 5, very satisfied. Data were analyzed by the chi
square statistical method.

The authors have stuck to the protocols about publica-
tion of patients’ data in the institution that the study was
conducted at. All the patients included in the study and
their guardians received sufficient information and grant-
ed their Informed Consent to participate in this study.

Results

We included 15 patients (7 females and 8 males) (Ta-
ble). Their average age at the time of the surgery was 12.1
years old (ranging from 4 to 19). The average follow-up
was 2.6 years (ranging from 1 to 4.4). The patients’ con-
ditions were: cerebral palsy (8 cases, 53%), myelitis (2
cases, 13%), myelomeningocele (1 case, 6.7%), muscle
dystrophy (1 case, 6.7%), and minicore myopathy (1 case,
6.7%).

According to the Gross Motor Function Classification
System (GMFCS) for cerebral palsy, five patients be-
longed to level V (62.5%); one, to level IV (12.5%) and
two patients belonged to level ITI (25%). The types of cur-
vatures were: thoracolumbar curvature (10, 67%); lum-
bar curvature (2, 13%); thoracic curvature (1, 6.7%); and
two patients (13%) had double-curvature—thoracic and
lumbar curvatures, with average 94°- Cobb angle. Eighty-
seven percent of the patients (13) had pelvic obliquity. All
of them were subject to posterior approach. The proce-
dures we used were: instrumented arthrodesis with pedi-
cle screws and bars (80%), Luque-Galveston instrumenta-
tion (13%) and growth bars (6.7%). In patients with pelvic
obliquity we included the iliac bones in the fixation. The
Cobb angle decreased 41.3% on average (ranging from 6
to 81.3%). Patients needed 15 days (ranging from 8 to 31)
of hospital admittance, with average ICU admittance of
three days (ranging from 1 to 7).
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Table. Patients’ data

Age | Diagnosis Type of Preop- | Postop- | Fol-
curvature | erative | erative |low-up
Cobb Cobb
() ()
1 15 CP Lumbar 57 10 44
GMFCS
\%
2 14 CPGMEFCS Lumbar 54 22 3.6
\%
3 18 CPGMFCS Thoracolum- 117 40 1.25
I bar
4 14 CPGMFCS  Thoracic 92 35 2.58
\%
5 14 CPGMFCS Thoracolum- 73 37 2.33
111 bar
6 11 CPGMEFCS Thoracolum- 87 44 433
\Y% bar
7 12 CPGMECS Thoracolum- 135 80 3.25
v bar
8 10 Myelome- Thoracolum- 160 83 2.58
ningocele bar
9 11 Muscular  Thoracolum- 128 24 1.8
dystrophy bar
10 11 Rett Thoracolum- 53 15 1.8
Syndrome bar
11 12 CPGMECS Thoracolum- 58 55 3.8
\Y% bar
12 9 Post- Thoracolum- 73 12 1.0
infectious bar
myelitis
13 4 Post- Double 130-80 40-30 1.0
vaccination  thoracic and
myelitis lumbar
14 8 Minicore Double 113-35  15-30 34
myopathy  thoracic and
lumbar
15 19 Spinal Thoracolum- 85 35 2.75
atrophy bar

CP GMFCS = Cerebral Palsy Gross Motor Function Classification System

Four patients (26.7%) suffered surgical complications:
deep infection that required surgical toilet and long-term
antibiotic treatment (2 cases, 13%), immediately postop-
erative hypovolemic shock (2 cases, 13%), and respira-
tory complications—one patient suffered lobar atelectasis
in left lung. The need for RBC transfusion was 1050 ml
(ranging from 300 to 1800).

In Figure 1, there is detail about patients’ quality of life.
Regarding posture while sitting, 80% answered positive-
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Treatment | Admit-

ICU [Weight| RBC
(kg) | transfu-

Complica-
tions

sion

Luque- 8 3 31 1800  Deep infec-
Galveston tion
Pedicle 9 1 23 900 No
SCrews
Pedicle 13 2 41 900 No
SCrews
Pedicle 12 3 24 1800 No
SCrews
Pedicle 11 2 31 1200 No
SCrews
Luque- 31 6 32 900 Hemothorax
Galveston Hypovole-
mic shock,
Heart failure
Pedicle 11 2 24 1200 No
SCrews
Pedicle 21 2 21 900 Deep
SCrews infection
Pedicle 12 4 21 900 No
SCrews
Pedicle 15 3 22 600 No
SCrews
Pedicle 25 7 38 1750 Hypovole-
SCrews mic shock,
Lobe atelec-
tasis
Pedicle 19 2 30 1200 No
SCrews
Growth 9 2 12 300 No
bars
Pedicle 13 3 21 450 No
SCrews
Pedicle 15 3 46 1050 No
SCrews

ly, whereas 20% showed no changes (p=0.01). As regards
pain, respiratory function, gastrointestinal function and
mobility, 53% of the patients underwent positive
changes, whereas 47% did not undergo any change
(p=0.35). With respect to day-to-day activities (hair
combing, teeth brushing, bathing), 80% of the patients
underwent positive changes, while 20% of them did not
show changes (p=0.01). Regarding schooling, 80% did
not show changes after the surgery, whereas 20% showed
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A Figure 1. Results by patients’ functional variables after surgery.

positive changes (p=0.01). Sixty-seven percent did not
undergo any change in rest, and 33 % showed positive
changes (p=0.01). With respect to the patients’ need for
care after the surgery, 60% did not experience differences
while 40% of them showed positive changes (p=0.15).
When it comes to cosmetic appearances, 73% showed
positive changes after the surgery, 14% did not show
changes whatsoever, and 13% showed negative changes
(p=.25). It is worth highlighting that caregivers who an-
swered negatively made a point of surgical scars.

Caregivers’ answers to questions about satisfaction lev-
els with the surgery were as follows: satisfied (9.60%) and
very satisfied (6.40%). Figure 2 shows the X-rays of one
of the patients included in the study.

Discussion

There is controversy over the benefits spinal surgery
brings about to patients with neuromuscular scoliosis. In
fact, the studies that assess function and quality of life
after the surgery include patients with very heterogeneous
conditions. Most of these studies are retrospective and
use scores which are not the most adequate ones for these
types of patients.

Larsson et al. published several studies which analyze
function and quality of life after the surgery.* In 2005,
they reported a prospective study which included 82 pa-
tients with average follow-up of 9.5 years. The patients’
average age at the time of surgery was 22 years old. Con-

ditions were varied and heterogeneous—most patients
suffered cerebral palsy and myelomeningocele.

To assess the patients’ quality of life, they used the
Klein-Bell test and evaluated function with the same pa-
rameters we used in our study. Although most variables
showed positive changes after the surgery, such as pos-
ture while sitting, cosmetic appearance and day-to-day
activities, these changes were not statistically significant.
Another one of their studies® reports positive changes in
balance and weight distribution on bearing surfaces while
sitting (p=0.01, p=0.001).

Ersberg and Gerdhem’ conducted a study which assessed
preoperative and postoperative quality of life in 211 pa-
tients operated on due to scoliosis, among who 32 suffered
scoliosis of neuromuscular origin. The patients’ average
age at the time of the surgery was 14.7 years old and aver-
age hospital admittance was 12 days. These authors evalu-
ated quality of life by the EQ-5D and SRS-22r scores. In
the patients operated on due to neuromuscular scoliosis,
there were no significant changes at postoperative years
one and two (p=0.4 and p=0.2) as compared with preop-
erative standards, although the article criticizes that these
scores have not been designed for these types of patients.

Thacker et al.® published a retrospective study which
evaluated 30 patients who, at the time of the surgery, aver-
aged 10.6 years of age. To assess the patients’ skills after
the surgery, they used the Hospital Rancho Los Amigos’
score; two thirds of the patients experienced functional
improvement during follow-up, and most benefits in-
volved capability to keep sitting posture.
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A Figura 2. Eleven year-old patients with diagnosis of muscular dystrophy. A. Preoperative X-ray with thoracolumbar curvature
of 128°. B. X-ray one year after the surgery with Cobb angle=24°.

Although ours is a retrospective study which includes a
limited number of patients, our results were similar to those
in the other studies. It is worth mentioning that most ben-
efits after the neuromuscular scoliosis surgery were: capa-
bility to keep sitting posture and to carry out day-to-day
activities. Moreover, caregivers’ high rates of satisfaction
with the surgical procedure are also worth highlighting.

Conclusions

Decision-making to carry out spinal surgery in these
patients is difficult and it should be undertaken by a mul-

tidisciplinary team. In those patients who do not walk,
capability to keep sitting posture decreases due to spinal
deformity and pelvic obliquity.

Similarly to the other authors, we conclude that surgery
for neuromuscular scoliosis improves capability to keep
sitting posture and balance; this way, it favors patients’
digestive and respiratory function as well as patients’
social life. Although these surgeries are associated with
high complication rates, caregivers’ satisfaction levels are
high.

All in all, new high-quality studies are warranted to as-
sess the benefits that spinal surgery brings about to these
patients.
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