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Abstract BACKGROUND: Posterior vertebral column resection (PVCR) is a challenging but effective
technique for the correction of complex spinal deformity. However, it has a high complication rate
and carries a substantial risk for neurologic injury.
PURPOSE: The aim was to test whether the apex of the deformity influences the clinical out-
comes and complications in patients undergoing PVCR.
STUDY DESIGN: A historical cohort was recruited from a single center and evaluated preoper-
atively, postoperatively, and at final follow-up.
PATIENT SAMPLE: Ninety-eight hyperkyphotic patients undergoing PVCR were included. In-
clusion criteria consisted of kyphoscoliosis and hyperkyphosis surgically treated with PVCR as a
primary or revision procedure.
OUTCOMEMEASURES: The outcome measures included a number of neurologic complications.
METHODS: Receiver operator characteristic (ROC) curve analysis and Youden index (J) were used
to estimate the optimum cut-off to predict neurologic complications for each potential risk factor. In
three ROC analyses, we included separately body mass index (BMI), kyphosis degree, and age as
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independent variables and neurologic complications as the dependent variable. Logistic regression
was used to estimate the odds ratios (ORs) and construct 95% confidence intervals (CIs).
RESULTS: Among the 98 patients, the etiologies were: post infectious (50), congenital (31), and
others (17). The averages were: age 1466.5 years, BMI 20610 kg/m2, American Society of Anesthesi-
ologists 360.7, forced vital capacity 76623%, fusion levels 1063, estimated blood loss 1,3196720
mL, surgical time 3756101 minutes, and preoperative localized kyphosis 104630�. Thirty-three pa-
tients had abnormal preoperative neurologic status. Major complications occurred in 46 patients (neu-
rologic in 25). The apex of kyphosis was proximal thoracic T1–T5 (five patients), thoracic (TH) T6–T9
(17 patients), thoracolumbar T10–L2 (55 patients), and lumbar L3–S1 (nine patients). The level of
apex and BMI were independent risk factors for neurologic complications: TH apex (OR: 101.30,
95% CI: 1.420–infinite; p5.037); BMI (OR: 1.92, 95% CI: 1.110–infinite; p5.026).
CONCLUSIONS: Posterior vertebral column resection for severe spine deformity is technically
demanding and carries a substantial risk. The apex is a variable that influences the occurrence of
neurologic complications, and the presence of a TH apex in particular could be a preoperative risk
factor for neurologic complications. � 2015 Elsevier Inc. All rights reserved.
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Introduction

Vertebral column resection (VCR) was popularized by
Bradford in 1987 who described a circumferential vertebral
column resection as a combined anterior/posterior proce-
dure for severe rigid spinal deformities and severe imbal-
ance of the trunk [1–3].

Later, Suk et al. in 2002 described the VCR through a
posterior-only approach for correction of fixed lumbosacral
deformities as a procedure to reduce the morbidity related
to the anterior approach, the amount of surgical blood loss,
the surgical procedure time. It also allows the translation of
spinal column to restore normal spinal alignment [4,5]. In
the last decade, the three-column osteotomy has become
popular among spine surgeons as a technically demanding
but effective procedure for the management of severe rigid
spinal deformities [6].

More recently, Lenke et al. [7–9] have described in
detail the surgical technique for posterior vertebral column
resection (PVCR) and have evaluated the surgical outcomes
and the associated complications in a large series.

Posterior-only three-column osteotomy procedures are
associated with high complication rates and carry a signifi-
cant risk for neurologic injury. Minimizing complications
and optimizing outcomes should be essential goals of spine
deformity surgery.

Several potential risk factors for neurologic complica-
tions have been reported; however, the relationship of the
level of the apex of the deformity and the risk for neuro-
logic complications has not been reported to our knowl-
edge. During VCR, the site of resection is always at the
apex of the deformity. The extent of resection depends on
the number of vertebrae involved in the localized deform-
ity, the extent of compression of the spinal cord, and the
amount of deformity correction that is needed.

The purpose of this study was to review the clinical out-
comes and complications in hyperkyphotic deformity

patients undergoing corrective spine surgery with PVCR
and to determine whether there is an association between
the risk for overall or neurologic complications and the
apex of the deformity.

Materials and methods

Institutional review board approval was obtained for this
retrospective review of data collected prospectively in
consecutive patients with severe kyphoscoliosis and
hyperkyphosis surgically treated with PVCR as a primary
or revision procedure from 2002 to 2013.

Patients, clinical, and radiographic parameters

Clinical and radiographic data of a total cohort of 98 pa-
tients were evaluated. Data collected included morphomet-
ric variables such as age, weight, height, and body mass
index (BMI). Other variables evaluated were etiology,
American Society of Anesthesiologists classification,
forced vital capacity, preoperative neurologic status, and in-
traoperative variables such as operating room time, esti-
mated blood loss (EBL), number of levels fused, and
complications.

Radiographic measures were made from 36-inch, stand-
ing anteroposterior, and lateral radiographs and were re-
viewed preoperatively, immediately postoperatively, and
at final follow-up to assess the deformity correction and
complications related to the procedure. The radiologic pa-
rameters evaluated were Cobb angle of major and minor
coronal curves, angle of maximum kyphosis, levels in-
volved in localized kyphosis (LK), and location of the apex
of the deformity. We categorized the level of the apex as:
proximal thoracic (PT) T1–T5; thoracic (TH) T6–T9; thor-
acolumbar (TL) T10–L2, and lumbar (L) L3–S1.
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