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Fig. 1 The affected vertebrae were T11 in one patient for
O group, T12 in six patients (five patients for O
group and one patient for P group), L1 in seven
patients (five patients for O group and two patients
for P group), L2 in two patients (one patient for
each group), L3 in one patient for O group.
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Fig. 2 Visual analog scale significantly improved from
8.4 cm preoperatively to 3.3 cm postoperatively. Y

axis stands for pain scale (cm).
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Fig. 3 The graph shows transition of local kyphotic angle
of fusion area in total of study. The mean local
kyphotic angle significantly improved from 23.1° to
6.8° when determined before and immediately after
surgery, respectively. However, the mean local
kyphotic angle was 19.6° at final follow-up.
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Fig. 4 The graph shows transition of local kyphotic angle of fusion area
in O group

The mean local kyphotic angle significantly improved from 20.8° to 5.2°
when determined before and immediately after surgery, respectively.
However, the mean local kyphotic angle was 18.7° at final follow-up.
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Fig. 5 The graph shows transition of local kyphotic angle of fusion area

in P group
The mean local kyphotic angle significantly improved from 26.8° to 7.5°
when determined before and immediately after surgery, respectively.
However, the mean local kyphotic angle was 19.6° at final follow-up.
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Correction Loss

14.6
15

10 / NS

O group P group Total

Fig. 6 The graph shows the mean angle of correction loss
The mean angles of correction loss were 14.6°, 13.0° and 14.1°
in O group, P group and total of this study, respectively.

There was no significant difference between each group.
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Case 1
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Fig. 7 The images show X-ray of case 1

(A) : The images are anteroposterior (A-P) view and lateral view by sitting position, and lateral view by supine
position taken preoperatively, which show vertebral fracture for L1. There was significant instability on L1
vertebra. The local kyphotic angle of fusion area was 41° .

(B) : The images are A-P view and lateral view taken immediately after surgery. Psoterior spinal fusion from T11 to L3
with vertebroplasty on L1 and decompression by laminectomy of L1. The local kyphotic angle of fusion area was 13°.

(C) : The images are A-P view and lateral view at final follow-up, there was radiolucent zone around pedicle screw in
A-P view and pedicle screws at L3 backed out to posterior in lateral view. The local kyphotic angle of fusion area

was 27°. The correction loss angle was 14° in this case.
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Case 2

(A)Preoperative X-ray

A-P view

(C)Final follow-up X-ray

AT <A
A-P view

Lateral view
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(B)Immediately postoperative X-ray
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Fig. 8 The images show X-ray of case 2
(A) : The images are A-P view and lateral view by sitting position, and lateral view by supine position preoperatively,

(B)

©)

which show vertebral fracture for L1. There was significant instability on L1 vertebra. The local kyphotic angle
of fusion area was 17°.

! The images are A-P view and lateral view taken immediately after surgery. Psoterior spinal fusion from T10 to

L3 with vertebroplasty on L1 and decompression by laminectomy of L1. Posterior fusion was performed by
adding a hook system and sublaminar wiring other than pedicle screw. The local kyphotic angle of fusion area
was — 5°.

! The images are A-P view and lateral view at final follow-up. The local kyphotic angle of fusion area was — 1° and

the correction loss angle was 4°. The correction position was almost maintained in this case.
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CLINICAL STUDY OF POSTERIOR SPINAL FUSION WITH VERTEBROPLASTY
FOR PSEUDOARTHROSIS AFTER OSTEOPOROTIC VERTEBRAL FRACTURE:
USE OF POSTERIOR FIXATION VIA THE PERCUTANEOUS
PEDICLE SCREW SYSTEM ALONE

Toshiyuki SHIRAHATA, Tomoaki TOYONE, Yoshihumi KUDO,
Akira MATSUOKA, Hiroshi MARUYAMA, Kohji ISIKAWA
and Katsunori INAGAKI
Department Orthopaedic Surgery, Showa University School of Medicine

Abstract —— Surgical treatment is indicated for patients with pseudoarthrosis after osteoporotic
vertebral fracture for persistent back pain and neurological deficits. We evaluated the clinical outcome of
such patients treated in our hospital. The study included 17 patients (4 men, 13 women) who underwent
posterior spinal fusion with vertebroplasty between April 2009 and December 2015. The mean patient
age was 74.2 years and mean follow up length was 28 months. We analyzed the affected vertebrae, the
surgery performed, and preoperative and postoperative back pain (VAS : Visual Analog Scale). We also
analyzed the local kyphotic angle of the fusion area, correction loss, intra- and postoperative complications
and implant failure. Vertebrae, T11, T12, L1, L2, and L3 were affected in one, six, seven, two and one
patient (s), respectively. Vertebroplasty was performed by using hydoroxyapatite blocks and posterior
spinal fixation via the pedicle screw system (PS). PS was inserted by the traditional open procedure (O
group) or Percutaneous Pedicle Screw System (PPS, P group). The fusion segments were one above
one below (la-1b), 2a-2b, 3a-2b and 4a-2b in four, nine, three and one patient (s), respectively. The VAS
for back pain improved from 84 preoperatively to 3.3 postoperatively (P < 0.05). The mean local
kyphotic angles of fusion area were 23.1°/6.8°/19.1° (preoperative / immediately postoperative / final
follow-up, respectively). The mean correction loss of kyphotic angle of the fusion area was 14.1° (O :
14.6°, P : 13.0°) at the final follow-up. There was no complication intra- or postoperatively. All patients
had loosening of the pedicle screws and a radiolucent zone around PS on X-ray. Although this surgery
had a relatively high rate of correction loss, the clinical results were generally satisfactory. The
appearance of a radiolucent zone around PS was found in a relatively early postoperative term in patients
who underwent posterior spinal fusion by using only PPS. The current study suggests that additional
fixation using a hook system or sublaminar cable system is recommended for patients with osteoporotic
vertebral fracture when treated with posterior spinal fusion using PPS.

Key words: osteoporotic vertebral fracture, pseudoarthrosis, vertebroplasty, posterior spinal fusion,
percutaneous pedicle screw
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