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Abstract

The waiting time for surgical procedures is becoming longer in most specialties. This may have adverse effect
on patients with Adolescent Idiopathic Scoliosis (AIS) with additional procedures being required or more complex
surgery being performed. This retrospective study was performed in the period between December 2007- January
2010 looking on the surgical waiting time on patients with AIS and its effect on curve progression and the type of
surgery performed and the final outcome.

215 patients met the inclusion criteria and have complete medical records to be included in the study. Mean age
was 13.6 years, 184 patients (86%) were females, 172 were treat in public hospitals and 43 in a private hospital, mean
cobb angle of the main curve was 71°. During the study period, 55 patients underwent surgery for scoliosis correction,
with a statistical difference in the waiting time between public and private hospitals (36 and 9 weeks respectively),
average curve progression was 24° during the waiting period with additional fusion levels being required in 15 cases.
Patients with underlying intra spinal pathology and young patients showed the most significant curve progression.

Our study support the previous report of the optimal waiting time for surgical correction of scoliosis being less than
6 months and it suggest those younger patients and those with intra spinal pathology and the ones at higher risk for

progression.
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Introduction

The waiting list for an elective surgical procedure could be long
in public health care system. This is even longer for cases of scoliosis
correction and other spine procedures [1] Idiopathic scoliosis affects
1-3% of young population but surgical treatment is only needed in less
than 10% of the cases [2-5]. It has been reported that the odds of adverse
events for scoliosis surgery triple after 6 months of waiting compared to
one day of waiting. Additional surgery such as anterior release, longer
fusion, or increased risk of complications might be associated with
this prolonged waiting time for surgery due to curve progression in
addition to the anxiety experienced by the patients and parents during
this waiting period. Ahn et al. Suggested that 3 months could be the
maximum acceptable waiting time for surgery in scoliosis to eliminate
the need for additional surgery by reducing curve progression [6,7].
This potential increased risk of complication with increased waiting
time has been well documented in other subspecialties [8-10]. The
purpose of this study is to evaluate the surgical waiting time on patients
with AIS in the Kingdom of Saudi Arabia from the time when a decision
was made to proceed to surgical treatment option to the time of actual
surgery performed or to the time of last follow up while still on the
waiting list to try to determine the effect of this waiting time on curve
progression, type of procedure performed, and compare that with the
current recommendations.

Material and Methods

The medical records of patients who underwent surgery or are on
the waiting list for AIS in the period between Dec 2007-Jan 2010 in three
hospitals (two public and one private) were retrospectively reviewed.
Data abstracted included patients demographics; time from the decision
to proceed to surgery to the actual date of surgery or the most recent
follow up is recorded. The indications for surgery were trunk imbalance
in the presence of a thoracic curve 250° and/or a lumbar curve >45°
in the age group between 11-18. Their pre and post-operative plain
radiographs were reviewed for curve type and magnitude according to
Lenke classification [2], fusion level, All patients included in this study

filled the Scoliosis Research Society-30 questionnaire pre operatively
and after surgery for those who underwent the operation. Patients with
neuromuscular, congenital, syndromic, juvenile or infantile idiopathic
scoliosis were excluded from the study, as well as patients older than 18
or younger than 10 years. Other outcomes that we looked at included:
curve progression (defined as more than 10 degrees increase in cobb
angles between the x-rays taken when surgery is scheduled and the
one just before surgery), curve correction percentage (the percentage
of improvement in cobb angles between the immediate post-operative
x-rays and the preoperative x-rays), and postoperative complications.
All patients presented with curves qualify for surgical treatment was
included in this study.

Results

Two hundred and eighty-five patients were identified, but only
215 met our inclusion criteria or have complete medical records to be
included in the study. 184 were females (86%) and 31 (14%) were males.
172 patients were treated in the public hospitals and 43 were treated in
a private hospital. The mean age at presentation was 13.6 year, average
cobb angle of the main curve was 71° (range 45-120) at the time when
surgery was decided, which increased by an average of 24° (range 8-30)
while awaiting surgery with a flexibility of about 40% in the major
curve. The most common curve types were Lenke type 1 (48%) and 3
(41.4%). The average waiting time to surgery was statistically different
between the public and private hospitals, 36 and 9 weeks respectively
(P<0.05). Nine patients had associated intra-spinal pathology (Arnold-
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Chairi malformation-I [4], Syrigomylia [3], Diastatomylia [2], they
showed a clinical but not statistical significant progression of their
curves compared to the rest of the patients while they were awaiting
their neurosurgical or deformity correction procedures (P>0.05). A
13 year old boy with Arlond Chairi malformation-I and syringomylia
had a 50° thoracic curve which progressed to 80° over the period of
8 months while awaiting the neurosurgical procedures (Figure 1).
During the study period, 55 patients out of the 215 underwent surgical
correction of their scoliosis and this group of surgically treated patients
was further analyzed for any change in the number of fusion levels,
type of procedure performed compared to the initial plan. All surgeries
were performed by one surgeon using a standardized technique. The
average surgical time excluding anesthesia was 390 minutes and the
estimated blood loss was 750cc. Anterior surgery only or combined
with posterior surgery was performed in 10 cases only. Only one
patient was placed in halo-femoral traction for 2 weeks between the
anterior release and posterior scoliosis correction. Twenty-two patients
(40%) needed additional fusion levels at the time of surgery compared
to the initially planned fusion levels when the x-rays at the time of
surgical decision were compared to the immediate preoperative x-rays
and post-operative x-rays. The waiting time for surgery did not lead to
additional surgical procedures except for more fusion levels proximally
and distally (i.e. Anterior release, or combined anterior and posterior
procedures were not added except for those already scheduled for
such interventions). Five patients (9%), all underwent selective fusion,
developed progression of their curve proximal or distal to the fusion
levels for which further surgical procedures to extend their fusion were
needed, one patient (1.8%) developed post-operative lower extremities
weakness post operatively due to mis placed screw and he made full
recovery after urgent return to the operating room for removal of
the mis placed screw and less correction of the deformity. No cases
of infection reported in this series and 2 patient developed corneal
abrasion which improved with conservative treatment, for a total of
8 complications (14%) in the surgically treated group. The surgically
treated group showed significant improvement in all domains of
the SRS-30 (function, pain, cosmetics, mental health, and overall
satisfaction) when compared to the group awaiting surgery (P<0.05),
and were satisfied with their surgical results.

Discussion

The need to shorten surgical waiting time and trying to identify an
acceptable period of waiting time has been investigated in the past in
various subspecialties and longer waiting time to surgery was shown to
be associated with increased risk of adverse events in most cases [8-10].
Hurlbert et al. Clearly showed that patients needing spine surgery in the
private hospitals have access to the operating room 4 times faster than
patients in the public hospitals [1], this gap of difference might be even
bigger in cases of AIS as we showed in this study. It is well established
that surgical treatment of scoliosis results in significant improvement
in patients quality of life and yield excellent results [11-16].

Delaying surgery in patients with scoliosis who qualified for
surgical treatment is associated with increased operative time, longer
fusion levels, need for combined procedures, and potential for
complications [6,7,17]. Our study concurs with previous reports that
waiting time of more than 6 months is associated with significant curve
progression. Most of the patients in this study already presented late
for their surgical treatment with large curves that need long fusions
from the start, thus we were unable to show an increase in the fusion
levels due to the long wait. The group of patients that underwent
surgical treatment had segmental or hybrid fixation and wide posterior
release, a reason why we were unable to show an increase in the need
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Figure 1: 13 year old boy with arlond-chairi malformation (A) Type | and 85
degrees Lt thoracic (B) curve.

for anterior release with this long waiting time to surgical treatment.
The relatively high percentage of complications in the surgically treated
group is mostly due to the need for extension of fusion in 5 cases out of
55 (9%), only one patient developed new post-operative neurological
deficit with complete recovery on follow up [17-20]. The unacceptably
long waiting time for surgery in our patient’s population could be
related to limited number of surgeons performing such procedures,
and the unavailability of intra operative neuro monitoring in most
hospitals. Some of the limitations of our study in addition to being a
retrospective analysis, we were unable to analyse the menarchal status,
skeletal age and peak height velocity of our cohort, all of which are
known risk factors for curve progression. We found that patients with
associated intra spinal pathology and younger patients are the ones to
show the most rapid progression of their curves while awaiting surgery.
Therefore those patients should be prioritized when scheduled for

surgery.
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