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Case Report

Is there a diftference in outcome between top and side
loading instrumentation systems used for the surgical
treatment of adolescent idiopathic scoliosis (AIS)
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Abstract

Different new instrumentation system are available for the surgical treatment of patients with Adolescent Idiopathic Scoliosis (AIS) with more recent emphasis
in the three dimensional deformity correction, restoration of normal sagittal alignment and patient based functional out comes. Different surgical approaches and
techniques can be utilized for the deformity correction which includes derotation, compression and distraction, in situ bending, and translation. Method: This
retrospective study compared two instrumentation technique used to treat AIS, top loading (group I) and side loading (group II) looking at deformity correction,
scoliosis research society-30 questionnaire and cost of instrumentation. The hypothesis was that there is no difference in final outcome between the 2 groups. Results:
A total of 30 patients (15 in each group) were randomly selected. Mean age was 13.7 years (12.1-17.3), all were female, main curve cobb angle was 63° (41-81) both
groups were very similar in their pre operative parameters. Post operative SRS-30 score, percent curve correction, number of instrumented vertebrae were similar
between the two groups. The cost of instrumentation was significantly higher in group 2 (7,147 USD for group one and 11,536 USD for group two) which is 38%
higher. There was one minor complication in each group. Conclusion: Top and side loading instrumentation systems utilized in this study gave a very similar post
operative results and functional out come with significant cost difference, which might be something to consider when allocating resources and implant purchase and

cost for these procedures.

Introduction

Surgical treatment is needed in less than 10% of the cases of
Adolescent Idiopathic Scoliosis (AIS), with different strategies being
used for the surgical treatment of AIS. These include: distraction as
developed by Harrington [1], which was followed by the development
of segmental fixation which allowed segmental compression/distraction
[2,3], and later spine de rotation and translation [2-4]. Each one of this
technique have its own advantages, disadvantages and some become
historic. Recent studies show that the restoration of the sagittal balance
(normal thoracic Kyphosis and Lumbar lordosis) is very important in
the overall long term benefits from these surgeries and is associated
with lower risk of chronic low back pain, disability and final functional
outcome with significant development of degenerative disc disease in
patients with flat back or thoracic hypokyphosis [5]. Wires, hooks, and
screws are used as spine anchors for the deformity correction with
recent move toward all screws construct which shows better restoration
of sagittal balance, more deformity correction, and reduction of the rib
hump through de rotation, avoiding the need for thoracotomy and
thoracoplasty, alleviating the need for anterior release in large and stiff
curves, all of which at the expense of higher cost and risk of neurological
injury [6-8]. The recent advances in surgical instrumentation allowed
surgeons better deformity correction especially in complex cases. This
is achieved either using a top or side loading spinal instrumentation
systems with the former using de rotation technique mainly [9] while
the later uses translation mainly [10,11]. In most cases, the use of either
a top or side loading spine instrumentation system is related mainly to
the surgeon’s preference, main method used for deformity correction.
The objective of the current retrospective study was to analyze the
functional and radiological outcome, as well as the cost of treatment
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for patient with AIS using two different instrumentation systems (top
and side loading).Our Hypothesis was that there is no difference in the
final outcome between the 2 systems.

Materials and methods

Thirty patients were randomly selected from a cohort of patients
that underwent posterior scoliosis correction for AIS in the period
between 2006-2011 (15 in each group). They were matched for age,
curve type and magnitude, Risser stage, and the time of surgery in
relation to the study period. The group of patients were selected from
the prospective database of all patients underwent surgery for AIS. The
randomization was done after creating a table of all patients arranged
in alphabetic order then selecting every other 5 patients (total of 15)
from each group of the top loading (group 1) and the side loading
system (group 2). All patients filled the scoliosis research society-30
questionnaire before and after their surgical treatment and have
complete medical records and X-rays. CD Horizon legacy spinal system
from medtronic® was used in the top loading group whereas Universal
Spinal system (USS)-II spinal system from synthase® and TSRH-SILO
spinal system from medtronic® were used in the side loading group.
All surgeries were performed by the same surgeon using the same
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technique for exposure, selection of fusion levels, type of release used,
deformity correction method and choice of points and number of spinal
anchors. All pedicle screws construct was used in all cases. All patients
included in the study have a 2 years minimum follow up. Patients with
incomplete medical records or in adequate follow up, or with diagnosis
other than AIS were excluded from the original randomization. The
decision to use a top loading versus a side loading fixation system was
based solely on the available system at the time of surgery and the
hospital at which the operation was performed as all surgeries where
performed in 4 different hospitals (2 public and 2 private). All patients
filled the Scoliosis Research Society questionnaire (SRS-30) before
their surgery and at 3, 6, 12, and 24 months after their surgery. Pre and
post operative radiographs were reviewed for curve type, fusion levels,
number of instrumented vertebrae, percent correction, and sagittal
profile as part of the prospective data collection for all patients. SPSS
software was used for statistical analysis for determination of means,
standard deviation (SDs), as well as percentages. T test was used to
study variables with normal distribution and paired t test was used for
outcome measures. Qui square and Mann-Whitney tests were used
to make comparisons between nonparametric data. Significance was
established at p=.05.

Results

The mean age at the time of presentation was 13.7 years (ranged
12.1-17.3 years), all patients included in this study were females. The
cobb angle of the main curve was 63° (ranged from 41-81°). The total
number of patients included in this study was 30 divided into 2 equal
groups (group 1 was the top loading and group 2 was the side loading).
Both groups were similar in their demographic data and pre-operative
radiographic parameters (Table 1). There was no significant difference
between the two groups with regard to curve magnitude, flexibility,
operative time, and number of screws used. The average density of
pedicle screws used was similar between the two groups. The average
cost of implants was 38% higher in group two compared to group one
(p=0.021). The average cost of instrumentation in group I was USD
7,147 (6,613-8,480), and in group II it was USD 11,536 ranging from
9,128 to USD 13,944, with a significant difference between the two
groups. Both groups have similar number of fused levels: 11.5 and 11
in groups 1 and 2, respectively. The comparison of the 2 groups at 2
years follow up show a mean correction of the main curve of 72% in
group 1 and 69% in group 2, with no statistical difference between
the 2 groups. Patients in both groups achieved good correction of the
thoracic hump (62.2% vs. 58.3% respectively). Patients in both groups
presented significant improvement in all domains of the SRS-30. The
individual domain scores for pain relief, appearance, activities, mental
health, and satisfaction with treatment improved in both groups post
operatively with no statistical difference between the 2 group in the
overall score (Table 2). One patient in group 1 developed corneal

Table 1. Summary of the results of for the 2 groups.

Top loading Side loading P value

(15 patients) (15 patients)
Age 13.5(12-17.3) 128 (11.8-17.1) 0.47
Preoperative major curve cobb (°) 61.1 (£19.1) 60.5(x17.3) 0.52
Postoperative major cobb (°) 26.7 (£21.4) 24.4 (£24) 0.5
Preoperative thoracic kyphosis (°) 24.9 (x14.8) 25.4 (14.2) 0.52
Postoperative thoracic kyphosis (°) 33.5(+12.4) 28.8 (£12.1) 0.62
Number of fused levels 11.5 (9.3-13.8) 11(8.9-14) 0.66
% Curve correction 583 (x16.5) 54.2 (£16.1) 0.09

Implant cost (USD) 7,147 (6,613-8,480) 11,536 (9,128-13,944)  0.02

Values represent means and (standard deviation)
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Table 2. Two year postoperative Scoliosis Research Society score (SRS-30).

Top loading Side loading P value
Pain Relief 4.4 7) 4.4 (+.6) 0.3
Appearance 4.2 (7) 4.1 (£7) 0.16
Activity 4.4 (+.5) 4.4 (£7) 0.6
Mental 4.2 (£.6) 4.1 (x5) 0.42
Satisfaction 4.5 (+.8) 44 (1) 0.21
Total 43 (+4) 43 (£5) 0.51

Values respresent means, (standard deviations)

abrasion and 1 patient in group 2 developed early post operative wound
drainage (non-infected). There were no neurological complications in
the studied population.

Discussion

There has been a tremendous advances in the surgical treatment of
AIS over the past few decades. This was due to the better understanding
of the three dimensional deformity of AIS and the development of
different types of implants and instrumentation tools that help with
better deformity correction and restoration of spinal alignment. In
some cases these newer techniques increases the potential risk for
complications and cost of surgery. It was suggested that 50% implant
density is sufficient for good deformity correction and satisfactory
outcome at 10 years follow up and that a screw at each vertebra
bilaterally is not needed in most cases [12,13]. The same was observed
when comparing different rod materials used in the deformity
correction [14]. Such variety of instrumentation systems and materials
give the treating surgeons a wide range of products to choose from,
this is even more important with the recent cuts in healthcare budget
and the various attempt to decrease the cost of surgical procedures.
The surgical care for patients with various spine pathologies is very
expensive. This is more true in cases of scoliosis surgery. Several studies
showed no difference when using pedicle screws versus hooks in the
treatment of some types of AIS and that screws density have no effect
on the final post operative SRS score [15,16]. Adobor et al. [17] studied
the health economic effectiveness of screening of scoliosis and they have
estimated the cost of surgery in their study to be 45880 Euro (ranged
from 39000-55400 Euro). In another study, Implant cost was fund to
be the highest contributor to the overall cost of surgery (29%) followed
by the intensive care and inpatient room stay [18]. Some authors
worn against using too much screws in these cases with potential risk
of neurological and vascular complications and that in some cases a
hybrid construct of screws and hooks give the same results of deformity
correction and functional outcome with a lower cost [19,20]. In this
retrospective study where 2 very similar groups were compared with
regard to the top loading and side loading spine instrumentation
system, the final post operative deformity correction and SRS-30
scores were very similar. However, the cost of instrumentation was
significantly higher in the side loading group when compared with the
top loading group with no direct effect on final outcome. This difference
in cost is applicable to the instrumentation systems used in this study
only, which is one of the limitations of our study, as comparing other
top and side loading instrumentation systems may yell different results.
Our results may serve as a guide for surgeons, hospitals, and third party
payers when considering the overall cost of care for patients with AIS.
The ability to use a spine instrumentation system that is safe, provide all
maneuvers necessary during surgery for deformity correction and that
is less expensive may allow having more funding and resources available
to provide care for more patients. Future studies that include more
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patients and other instrumentation systems would definitely be needed
to have more power and generalization of the recommendations.
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