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osteoporosis patients with a high risk of fracture [2, 22],
Although several reports suggest that TP therapy increases
BMD, little is known about TP’s prophylactic effect against
the vertebral fracture type PJK.

Bone strength depends on the bone density and bone quality;
bone quality is defined as the surn of the structural and material
properties of the trabecular bone as well as the structural and
material properties of the cortical bone (23-25]. An accurate
BMD determination is an important diagnostic indicator for
osteoporosis and for assessing a patient’s response to treatment
[26, 27]. Most studies on TP’s effects have assessed two-
dimensional BMD by dual-energy X-ray absorptiometry
(DXA) scans [28, 29]. Although the DXA evaluation of
BMD is useful, it does not provide information about the bone’s
trabecular structure; DX A-assessed BMD provides only a par-
tial description of the bone strength and fracture resistance [26,
30]. Lumbar or hip DXA is widely used to measure BMD in
aduits [28, 29]. On the other hand, Lochmiiller et al. reported
that lumbar DXA has no relevant correlation to the failure load
of the thoracic spine [26]. We previously reported that DXA
scores are discordant between the hip and spine in patients with
adult spinal deformity (ASD) [20]. Recently, the effects of TP
were also investigated by several other techniques, including
histomorphometry and peripheral quantitative computed to-
mography (pQCT) [22, 2B]. Quantitative assessments of the
macrostructural characteristics of bone such as geometry, and
of the microstructural characteristics such as the trabecular vol-
ume and the trabecular spacing, number, and connectivity, may
improve cur ability to estimate bone strength, verify the effect
of osteoporosis treatment, and predict fractures [21, 25, 26].
Therefore, here, we measured the bone quality by multidetector
CT (MDCT). To our knowledge, the prophylactic effect of TP
against adjacent vertebral fracture in surgically treated ASD
patients has not been reported. We hypothesized that prophy-
lactic TP treatment would decrease the incidence of adjacent
vertebral fracture PIK in patients aller suigery fue ASD.

Materials and methods
Patient sample

We prospectively enrolled 43 consecutive female adults with
ASD who underwent corrective surgery at our institution and
had osteoporosis or osteopenia, and received TP therapy im-
mediately after surgery (TP group). We compared the clinical
outcome, radiographic parameters, and incidence of PIK/PJF
in the TP group with those of a control group consisting of 33
consecutive adult female patients with osteoporosis or
osteopenia who underwent surgery for ASD just prior to the
beginning of this stody and who did not receive TP therapy.
The lead author performed the surgery in all cases, using the
same surgical methods, from 2010 to 2014 (20102012,
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controt group; 2012-2014, TP group). All of the patients in
the TP group received 20 mcg TP subcutaneously once a day
from the day after surgery to 18 months after surgery. In the
TP group, 18 of the 43 patients had a DXA score lower than
—2.5 and received vitamip D and calcium, whereas in the
control group, 14 of the 33 patients received vitamin D and
calcium, The mean age was 67.9 years (range 62-78; TP
group 68.8 years and control group 66.7 years; p = 0.78).

Inclusion criteria

1. Females over 50 years of age with ASD

2. Osteoporosis or osteopenia (T-score < —1.0)

3. Posterior long instrurnented fusion (minimum of 5 fused
vertebrae)

4. An upper-instrumented vertebra (UI'V) of T9 or T10

Complete radiographic data

6. Minimum follow-up of 2 years
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Exclusion criteria

1. Patients who required 3-column osteotorny

2. Patients who were not diagnosed with osteoporosis/
osteopenia or were not at risk for surgical/dreg-induced
osteoporosis

3. Patients with a history of a hypersensitivity reaction or
another contraindication to TP, such as Paget’s disease,
hypercalcemia or hypocalcemia, bone cancer, bone me-
tastases, radiation treatment to the skeleton, or hyperpara-
thyroidism with a creatinine clearance <30 mL/min

Radiographic data acquisition

1. Swndiug anleroposterior und lateral whole-spine X-rays
were taken immediately before and afier surgery and
6 months, 12 months, and 2 years after surgery.

2. Multidetector CT {MDCTY) scans of the ULV, UIV+1, and
UIV+2 vertebrae were taken prior to and 6 months after
surgery. MDCT scans were performed with an Aquilion
64 CT scanner (Toshiba, Tokyo, Japan) using a standard
protoco! (120 kV, 250 mA, collimation of 0.5 mm, and
reconstruction index of 0.3 mm), a 200-mm field of view,
and a 512- x 512-pixel matrix. Specific regions of interest
{ROIs) were defined within the UTY+1 veriebra for mor-
phometric analysis, All of the MDCT imaging data were
transferred to a workstation at the authors’ institution and
were blinded; the data were then analyzed at an indepen-
dent institution. All of the MDCT data were analyzed
using the TRI3D-BON (RATOC System Engineering
Co., Tokyo JAPAN) 3D image analysis software. We per-
formed image thresholding using a diseriminant analysis




















