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Abstract BACKGROUND CONTEXT: Many pelvic fixation options exist for posterior spinal fusion of pe-
diatric neuromuscular scoliosis, including standard iliac screws (SISs) or a more recently introduced
S2-Alar (S2A) technique. However, little data exist comparing the clinical and radiographic out-
comes of these techniques.

PURPOSE: This study aimed to dentify differences in clinical and radiographic outcomes for pe-
diatric neuromuscular scoliosis patients treated with SIS or S2A pelvic fixation.

STUDY DESIGN/SETTING: This was a retrospective cohort study at a pediatric orthopedic clinic.
PATIENT SAMPLE: Patients aged 8—19 years undergoing posterior spinal fusion to the pelvis for
neuromuscular scoliosis using SIS or S2A technique, with Gross Motor Function Classification System
(GMECS) Level 4 or 5 were included.

OUTCOMES MEASURES: Postoperative complication rates associated with pelvic fixation method
were the outcome measures.

METHODS: Charts and radiographs were reviewed for demographics, intra- and postoperative course,
levels of instrumentation, operative correction, and implant failure (IF). Postoperative complica-
tions were classified according to the Accordion scale.

RESULTS: We studied 50 patients (28 SIS, 22 S2A) aged 14.0£2.8 years and an average follow-
up of 3.5+1.7 years. The average number of levels fused was 16.5+1.1 with an average curve correction
of 48°+21° postoperatively. A significant difference in radiographic IF rates was noted between SIS
and S2A groups (57% vs. 27%, p=.02). No difference was noted between groups for frequency or
severity of postoperative complications, inclusive of wound infections. Subgroup analysis demon-
strated equivalent IF rates when comparing the S2A group with the SIS group with cross-links.
CONCLUSIONS: The S2A group generally demonstrated improved rates of radiographic IF com-
pared with the SIS group, but the rates became equivalent when a cross-link was added to an SIS
construct. Further, no difference in postoperative complication rates were identified between SIS and
S2A groups. © 2017 Elsevier Inc. All rights reserved.
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Introduction

Progressive neuromuscular scoliosis (NMS) can compromise
the ability of non-ambulatory pediatric patients to comfort-
ably seat in a wheelchair and tolerate activities of daily living.

FDA device/drug status: Not applicable.
Author disclosures: MCL: Nothing to disclose. CJ: Nothing to dis-
close. MJS: Nothing to disclose. JT: Nothing to disclose.

There was no funding associated with this study, and there are no con- Spinal fusion with instrumentation to the pelvis is used to correct
flicts of interest. and stabilize the spinal deformity, level pelvic obliquity, and
The current study received IRB approval from Connecticut Children’s improve sitting balance. Since the development of the Luque-

Medical Center. . . . Galveston technique in 1984, numerous pelvic constructs have
* Corresponding author. Connecticut Children’s Medical Center, 282

Washington St, Hartford, CT 06106. Tel.: (860) 545-8643; fax: (860) been described with various short to mid-tem success rates
545-8650. [1-4]. In the current era of spinal instrumentation, modular
E-mail address: mlee01 @ccmckids.org (M.C. Lee) iliac screws have become widely used as they have eliminated

http://dx.doi.org/10.1016/j.spinee.2017.08.253
1529-9430/© 2017 Elsevier Inc. All rights reserved.


mailto:mlee01@ccmckids.org

2 M.C. Lee et al. / The Spine Journal M (20/7) HE-HR

the need for the technically demanding three-dimensional
Galveston rod bending and offer greater pull-out strength than
smooth rod fixation [5]. The S2-Alar (S2A) screw fixation
technique has more recently been developed and uses a more
medial starting point than traditional iliac screws. The alter-
ation in starting point obviates the need for offset connectors
to connect to the primary rods, potentially improving the implant
profile of the construct and limiting soft tissue dissection [2,6,7].

Although S2A fixation has theoretical benefits for wound
management and implant stability, there are sparse data com-
paring the radiographic and clinical outcomes of this pelvic
construct with the more traditional iliac screw method in a
pediatric neuromuscular population [8]. The current study ex-
amines the clinical and radiographic outcomes of pediatric
patients with NMS treated with either standard iliac screws
(SISs) or S2A constructs.

Materials and methods

This study was approved by the Connecticut Children’s
Institutional Review Board. A single institution, retrospective

chart and radiograph review was performed of all patients who
underwent spinal instrumentation between November 2003
and October 2014. Inclusion criteria consisted of age between
8 and 20 years of age, diagnosis of NMS, Gross Motor Func-
tion Classification System Level 4 or 5, received posterior
spinal instrumentation with extension to the pelvis using SIS
or S2A technique, and followed up for a least 1 year post-
operatively (Figs. 1 and 2) [9]. Patients were excluded if the
spinal deformity was idiopathic or postoperative follow-up
was incomplete. Radiographs were considered to be suffi-
cient if posteroanterior and lateral sitting radiographs were
available preoperatively and at the time of follow-up.

A total of three surgeons were involved in the performance
of all pelvic fixation surgeries during the study period. One
of the three surgeons performed strictly SIS fixation, whereas
the other two surgeons performed both SIS and S2A tech-
nique. The first S2A fixation was performed in 2009, and the
technique increased in prevalence in the study cohort thereafter.

Patient charts and radiographs were reviewed for vari-
ables with possible relationship to implant failure (IF),
including demographics, primary medical diagnosis, major

Fig. 1. Sitting AP (Left) and lateral (Right) projections of a 14-year-old girl with spastic quadriplegia following typical posterior spinal fusion from T2 to the
pelvis for neuromuscular scoliosis. Pelvic fixation has been achieved using an S2-Alar technique augmented with S1 pedicle screws. AP, anteroposterior.
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