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Abstract

BACKGROUND: Posterior pedicle screw fixation is an important method to treat various diseases of the spine
and to stabilize the spine. Computer navigation system can completely, intuitively and truly reveal the morphology
of various tissues and their positions so that the performer can obtain three-dimensional images in time and avoid
the risk area of the operation to the utmost, and can directly introduce accurate placement of the screw in the
vertebral body.

OBJECTIVE: To evaluate the accuracy and safety of computer navigation technique-assisted posterior spinal
pedicle screw placement.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

ERERZ 2N

TRESEA, F, 1972 4,
FERERABRAETH
A, Rk, 1995 F¥Hh E
FRFEL, FSEIF,
E2ANFREMA, Fi
ST AR

BARAMEA RS,
EMEER, THEHAKRE
% —W B ERAAET R
B, FEREEOEEHT
530021

%y 5:R318
SCiEkBRIATS:B
i 5 :2095-4344
(2015)13-02119-06
At 2015-02-16
http://WWW.crter.org

Chen Xiao-ming, Attending
physician, Department of Spine
& Osteopathy, the First
Affiliated Hospital of Guangxi
Medical University, Nanning
530021, Guangxi Zhuang
Autonomous Region, China

Corresponding author: Chen
Qian-fen, M.D., Chief physician,
Department of Spine &
Osteopathy, the First Affiliated
Hospital of Guangxi Medical
University, Nanning 530021,
Guangxi Zhuang Autonomous
Region, China

Accepted: 2015-02-16

2119



HER], 5 i LG PR G RRIEET A GE : IR 2 21

= o
C%F.pz www.CRTER.0rg

METHODS: 307 patients with spine diseases, who were treated in the First Affiliated Hospital of Guangxi Medical
University from July 2008 to January 2014, were enrolled in this study. They received computer navigation
technique-assisted posterior spinal pedicle screw placement and laminectomy for decompression. C-arm fluoroscopy
was applied to assess the precision of pedicle screw position during the operation. The mean implantation time per
screw and the exposure time to radiation were recorded. 3-day postoperative radiographs and CT examination, which
allowed measurements of screw position relative to pedicle position according to Andrew classification, were performed

routinely.

RESULTS AND CONCLUSION: Of the 1 820 screws inserted by computer-assisted navigation, 1 778 were grade |
(accuracy 97.69 %). A total of 92 screws were implanted in the cervical vertebrae, including 90 grade-I screws (accuracy
97.82%). 502 screws were implanted in the thoracic vertebrae, including 492 grade-| screws (accuracy 98%). 1 226
screws were implanted in the lumbar vertebrae, including 1 196 grade-| screws (accuracy 97.2%). The mean
implantation time per screw was (7.0+1.5) minutes. 215 patients were followed up for (124+6) months. No complications
such as fixator displacement or breakage or neurovascular injury occurred. Above findings suggested that computer
navigation system-assisted spinal pedicle screw implantation provides real-time, multi-perspective, three-dimensional
visualization of spinal anatomy, ensures the accuracy and safety of spinal pedicle screw implantation, and apparently

reduces exposure time to radiation.

Subject headings: Bone Nails; Therapy, Computer-Assisted; Internal Fixators; Spine
Funding: the Science and Technology Development Plan Project of Guangxi Zhuang Autonomous Region, No.
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Figure 4 Flow chart of spinal pedicle screw fixation in patients with
spinal lesions under computer navigation
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Figure 2 Preoperative CT-based 3D reconstruction navigation of virtual entrance point, angel and direction of pedicle screw in the vertebral body
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Figure 3 Intraoperative CT-based 3D reconstruction navigation of pedicle screw placement according to preoperative design proposal
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Figure 5 Dual-energy CT and X-ray films of accuracy of screw placement during postoperative recheck
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