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Abstract

Objective: This study set out to look at how safe and effective posterior spinal fusion (PSF) surgery is in scoliosis patients, and to explore
both the complications and the outcomes after treatment.

Methods: \We carried out a prospective study of 90 patients with scoliosis who underwent PSF surgery at Ibn Sina Training Hospital in
Baghdad between 2019 and 2024. Each patient was followed both clinically and radiographically to check for complications during and
after surgery. Radiographic evaluation focused on device failure, union or pseudoarthrosis, and the need for revision. Clinical outcomes
were assessed using Cobb angle correction, pain reduction (Visual Analogue Scale, VAS), and patient satisfaction.

Results: The average age at surgery was 10 £ 5.1 years, and patients were followed for about 5 + 3.2 years. Most surgeries went smoothly,
though some complications were observed, including infection, broken screws or rods requiring revision, and cases of hemo- or
pneumothorax, which required chest tube placement in 14 patients. Three of these complications resolved within the first postoperative
week. Overall, pain levels were well controlled, with a mean postoperative VAS score of 2.1 + 0.7, and patients reported good satisfaction
with the outcome.

Conclusion: This study suggests that PSF surgery for idiopathic scoliosis is both safe and effective, particularly when performed close to
skeletal maturity. With at least five years of follow-up, our findings indicate that early surgical intervention can improve outcomes, reduce
pain, and minimize the risk of complications. Delaying surgery well beyond skeletal maturity, however, appears to increase the likelihood

of problems after treatment.
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Introduction

The Scoliosis Research Society (SRS) defines adolescent
idiopathic scoliosis (AIS) as a spinal deformity with a coronal
Cobb angle greater than 10 degrees.” With a prevalence
estimate of 2-3%, AIS is the most common cause of three-
dimensional deformities of the spine.**

Although it is mostly asymptomatic and non-life-
threatening, the deformities stemming from AIS can have a
major impact on a patient’s quality-of-life, leading to concerns
about physical appearance, pain, and limitation of function."**

Paediatric scoliosis is broadly divided into early versus late
onset scoliosis, with a diagnosis before the age of 10 years of
age classified as early onset scoliosis.’

Most early onset scoliosis will have an underlying diag-
nosis such as neuromuscular, congenital or syndromic.

Adolescent idiopathic scoliosis (AIS) occurs in individuals
between the ages of 10 years and 18 years and has no under-
lying pathology. Patients who have a diagnosis of AIS and have
a large curve may suffer from psychosocial distress including
restricted social life with increased psychiatric consultations,
higher rates of eating disorders and suicide.”

Thoracic curves of greater than 50° will progress into
adult life and result in long-term disability, mainly back pain
and poor quality of life.”

Treatment of scoliosis depends on patient age, curve type
and severity and risk of curve progression.
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Treatment options include conservative management,
bracing or surgery. PSF remains as the gold standard for the
treatment of thoracic and double major curves (most cases)
(Figure 1). ASF is indicated for thoracolumbar and lumbar
cases having a normal sagittal profile. A combination of ASF
and PSF could also be used for the management of large curves
(>75°) or stiff curves, young age, and to prevent crankshaft
phenomenon.*®

Corrective surgery for Adolescent Idiopathic Scoliosis
(AIS), involves many perioperative challenges including
patient and family counseling, optimization of the patient,
adequate pain control, effective management of side-effects
due to opioids, and early mobilization amongst others. If
these are not appropriately addressed, then they may result
in a delayed return to function, prolonged hospital stay, and
increased costs.

Methods

This was a descriptive prospective study, AIS patients who
underwent PSF surgery at Ibn Sina training hospital in
Baghdad during the period from 2017-2022 were included.

Exclusion criteria were (1) congenital, neuromuscular,
or infantile scoliosis; (2) history of previous spinal surgery (3)
presence of diseases which might affect the outcome such as
rheumatoid arthritis and diabetes mellitus.
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Fig. 1 a.x-ray of PSF.
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Fig.2 Correlation between age and type of surgery.

Inclusion criteria:

All patient with AIS aging from 14 till 18.

All patients included in the study were concerned about
the physical appearance and deformity of the back and that
was the main indication for surgery

Total of 90 patients involved in the study 28 male and 62
female, 38 patients below 14 yrs and 52 patients above 15 yrs.

Pst surgery only done for 48 patients (53.3%) and 42
patients (46.7%) psf and osteotomy done to them (Figure 2).

Age at the time of study (years) 20.5 * 6.8, Age at the time
of surgery (years) 14.4 + 5.1, Post-operative follow-up (years)
56+3.2.

All surgery were done under general anesthesia, and pre-
operative prophylactic antibiotics were given. The patients
were positioned prone. c-arm fluoroscopy used during sur-
gery. Correction was done by de-rotating the apical vertebrae
and fixation using pedicle screw and rod instrumentation.

Fusion was aided with the help of autogenous rib graft
in cases needed rib resection. The whole procedure was done
under motor-evoked potential surveillance.

Average time of surgery about 5 hours +- 2, all the
patients given one pint of blood during surgery and send for
24 hrs ICU monitoring post operative. Suture removal was
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b. Intra operative photo of PSF.

done on the 21st day, and some patients were discharged with
thoraco-lumbosacral orthosis, which they wore till complete
fusion, that was achieved in 3 months.

Plain standing spinal radiograph of C1-S1 in anteropos-
terior (AP) and lateral views, along with a lumbosacral MRI
without contrast, was taken for radiographic assessments
including the evaluation of device failure, union status of
fusion site, and signs of infection.

Postoperative protocol was to restore the patient’s home-
ostasis early by managing pain efficiently, permitting early
mobilization, and aiming for early discharge so as to reduce
the length of hospital stay, avoid complications. Patients were
discharged when they were ambulating independently, tol-
erating oral diet and oral analgesics without any nausea or
vomiting and able to pass flatus.”” After discharge, all patients
were followed up periodically in outpatient clinics with the
surgeon, specialty nurses, and physiotherapist and the pro-
gress documented.

Clinical outcome was evaluated using the visual analogue
scale (VAS), which in a higher score was equivalent to an infe-
rior outcome.

For this study the results outcomes were measured mainly
on degree of correction of cobb angle because of its simplicity
and due to technical difficulties related to patient location.

Most of patients were live in far area and referred to our
center for achieving the surgery then followed up remotely on
the nearest hospital. Thus the only available factor to assess
outcome were post operative cobb angle correction and
immediate patient condition post operative validated outcome
scores (such as SRS-22, ODI, or SF-36) could not be used due
to above causes.

Results

The collected data was introduced into Microsoft excel work
sheet 2019 and loaded into SPSS-v26 software statistical
program.

The descriptive statistics presented using tables
(mean, * SD, frequency percentages) and graphs. Chi square
test used to find out significance of association between related
categorical variable. P value less than 0.05 was considered as
discrimination point for significance.
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A total of 90 patients were evaluated in this study. The
most common level of fusion was L3 followed by L4. The
surgical and demographic characteristics of the patients have
been summarized in Table 1.

The co-operation of patients and parents with the medical
team is required to successfully implement enhance recovery
after surgery.

Radiographic assessment of the patients Mean verte-
bral tilt below the site of fusion before and after surgery were
11.12° + 7.92° and 6.21° + 5.73°, respectively. This difference
was statistically significant (P < 0.001) (Table 2).

The complications reported in these study encompassed
reoperation, adding on, coronal decompensation, postoper-
ative infection, screw misplacement, pseudoarthrosis, and
hardware failure. Out of 7 patients loss of follow up and unco-
operative, 77 patients complete union and only 13 patients
readmitted for revesion because of infection or pseudoarthosis
or prominent hardware or broken rode (Figure 3).

Predictors of complications such as Female sex, long
operative time and Thoracolumbar kyphosis, were highly
associated with increase risk of complications and dural tear
and post operative pain.

Some patients reported lower limbs neurological weak-
ness immediately post operation (muscle power grade 3 to 4)
resolved spontaneously with in 2 weeks.

Table 1. Demographic characteristics of patients

ot
Sex M 28 31.1 311
F 62 68.9 100.0
Total 90 100.0
Age 14 years & below 38 422 422
15 years & above 52 57.8 100.0
Total 90 100.0
Operation PLF only 48 533 533
type PIF + Osteotomy 42 467 1000
Total 90 100.0
Mean hos- 4 days & below 39 433 433
pitalization 5 5 ¢ ¢ more 51 56.7 100.0
post OP
Total 90 100.0
Chet tube Not needed 76 844 84.4
need Needed 14 156 1000
Total 90 100.0
Revision No revision 77 85.6 85.6
Revision required 13 14.4 100.0
Total 90 100.0

Table 2. Differences in pre and post surgery cobb angle

N Mean Std. deviation
Cobb angle before surgery 90 72.06 5.553
Cobb angle after surgery 90 19.67 5.017
Angle differences 90 52.28 4981
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Three patients passed during 1st week post surgery and
send for forensic medicine.

Pre-operative Cobb angle between 45° and 50° was 55
patients, an angle 50°-60° was 21 patients, an angle above 60
degree was 24 patients.

Post operatively 61 patients were having a Cobb angle of
less than 15° and remaining patients had between 15° and 20°
(Figure 4).

The mean post-operative VAS was 2.1 + 0.7. No signifi-
cant correlation was observed between the values of VAS and
follow-up period (P = 0.321, r = — 0.157).

Only 14 patients (15.6%) needed chest tube intraoper-
atively specially those patients had ribs rections, the tubes
removed after 5 to 7 days post surgery.

Posterior spinal fusion only done in 48 patients (53.3%),
the remaining 48 patients (46.70%) needed posterior spinal
fusion and osteotomy.

Discussion

In this study, we prospectivly analyzed functional outcome of
90 patients with adolescent idiopathic scoliosis, who under-
went posterior release, instrumentation, and fusion using
autogenous rib graft. The surgeries were done by a differents
surgeon.

REVISION
NO REVISION

REVISION FOR ANY CAUSE

REVESION FOR ANY CAUSE

15 YEARS
AGE GROUP

Fig. 3 Revesion rate after surgery.

Fig.4 x ray before and after surgery.
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Currently there is an increasing awareness among ortho-
pedic surgeons for evaluating functional over the radiological
outcome.

The results of this study demonstrate that surgical
intervention for Adolescent Idiopathic Scoliosis (AIS) yields
favorable outcomes in terms of functional improvement,
quality of life, and return to activity if was done around skel-
etal maturity period. These findings are consistent with pre-
vious studies that have reported significant improvements in
quality of life, and return to activity.'""

Corrective surgery of AIS can result in several benefits
for the affected patients including improvements in esthetics,
quality of life, disability, back pain, psychological well-being,
and breathing function.

We believe that our results are somewhat lower because
they are the first cases of AIS to be treated in our center in
Baghdad.

Scoliosis surgery by the modern pedicular screw tech-
nique were fisrt done in our center (Ibn Sina training hospital)
in 2016. There were a lot of successful sporadic case in other
centers in Iraq.

Our paper is the first paper discussing the scoliosis results
in Baghdad.

The patient were selected by a commite in the MOH then
reffered to our hospital were visitors team from many coun-
tries with the staff of our center were examining those patient
and surgery was planed for the fit cases. In this program all
kind of cases were treated surgically congenital and paralytic
and AIS, but this study is mostly focused on the outcome of
AIS. The selected cases were prepared for surgery by a team
from orthopedic and medical and neurosurgery and rheuma-
tology department. Full blood workout and CT scan and MRI
were done with full spine x ray.

All surgeries were done under supervision of neurophysi-
ology department to ensure patient safety during surgery.

Difficulties

The most difficult step was in long follow up of the patient
due to remote location of most of the patient and the difficult
transportation of most of patient.

Most of cases were followed up by local medical insti-
tute and sometimes the follow up with our staff were done by
phone.

A study by Fletcher et al., found that 85% of patients
returned to their preoperative level of activity following AIS
surgery."

Degenerative disc disease is also considered as one of the
late complications of AIS both before and after the surgery, and
its association with the severity of pain has been reported."

Sponseller et al., found that nearly 40% of the patients in
their data cohort had minor complications while 20% demon-
strated a major complication.'* Their data set reported a death
in their studied population.

Many previous studies did not find any correlation
between Cobb’s angle and the domains of the SRS question-
naire, and only a few have found significant correlation.”"’

In another study conducted by Ng Bobby, it was further
demonstrated that the degree of curve rectification after sur-
gery and the preoperative maximum Cobb angle serve as sig-
nificant predictors of various outcomes. This reinforces the
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notion that both the magnitude of the surgical correction and
the initial severity of the spinal curvature are critical factors
in shaping a patient’s postoperative functional capacities, their
perception of their own physical appearance, and their overall
satisfaction with the treatment process."*

The correction in all planes as well as the low incidence
of complications are repeated in multiple studies. They also
reported little medium-term correction loss in the coronal
plane and these results were repeated in short- and long-term
studies'” that the results in our study are very good. The psy-
chological changes in cosmetic perception of adolescents with
AIS are well documented.””” Our data demonstrated there
were a higher number of levels fused and higher blood loss
associated with performing surgery on young adults with idi-
opathic scoliosis.

Ghandbhari et al., found complete union in all cases, no
device failure, and a mean post-operative ODI of 16.7. How-
ever, 16% developed new degenerative disc disease, and
post-operative disability may increase over time.”

The complication rate observed in this study is consistent
with previous reports. A study by Coe et al,, found that the
overall complication rate following AIS surgery was 14.1%.”
Similarly, a study by Smith et al., reported a complication rate
of 16.3% following AIS surgery

The findings of this study have important implications
for the management of AIS. The results suggest that AIS sur-
gery is a effective treatment option for patients with signifi-
cant curvature, and that it can yield significant improvements
in functional ability and quality of life. However, the results
also highlight the importance of careful patient selection
and meticulous surgical technique to minimize the risk of
complications.

Our study has several limitations. We have conducted this
study in a medium number of patients in single center and
need longer time of follow up.

Future studies should aim to address the limitations of this
study. Large-scale, prospective studies with longer follow-up
periods are needed to fully understand the outcomes of AIS
surgery. Additionally, studies that compare the outcomes
of AIS surgery to non-operative management are needed to
determine the optimal treatment strategy for patients with
AlS.

Conclusion

Earlier correction of the AIS curves (around skeletal maturity
period) leads to better results less complication lowering
the osteotomy need. Based upon the results obtained from
this review of 90 patients of AIS with minimum five years
of follow-up we suggest that the surgical method is efficient
and safe. The outcomes in three-dimensional correction are
satisfactory and comparable. No major complications were
found, the functional results were very good, and there was
minimal incidence of residual pain.

Abbreviations

AIS: Adolescent idiopathic scoliosis; AP: Anteroposterior;
DDD: Degenerative disc disease; MRI: Magnetic resonance
imaging; SRS: Scoliosis research society; PSF: Posterior spinal
fusion; SD: Standard deviation; VAS: Visual analogue scale.
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