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Introduction

Ankylosing spondylitis (AS) is an autoimmune disease that 
affects the axial skeleton and is characterized by chronic 
complications of the spine and sacroiliac joints (1). The 

etiology of AS is complex and includes genetic, immune and 

microbial factors, and other factors (2). In 1973, HLA-B27 

was identified as one genetic factor of AS (3). HLA-B7, 

HLA-B16, HLA-B35, HLAB38 and HLA-B39 are 

Original Article

Posterior wedge osteotomy assisted by O-arm navigation for 
treating ankylosing spondylitis with thoracolumbar fractures: an 
early clinical evaluation

Bo Li#^, Rui Guo#, Xu Jiang#, Jionglin Wu#, Di Zhang, Canchun Yang, Qiancheng Zhao, Chi Zhang, 
Haolin Yan, Zheyu Wang, Qiwei Wang, Renyuan Huang, Zhilei Zhang, Xumin Hu, Liangbin Gao

Department of Orthopedics, Sun Yat-sen Memorial Hospital of Sun Yat-sen University, Guangzhou, China

Contributions: (I) Conception and design: L Gao, X Hu; (II) Administrative support: R Guo, X Jiang, J Wu, D Zhang; (III) Provision of study materials 

or patients: L Gao, X Hu; (IV) Collection and assembly of data: B Li, C Yang, Q Zhao, C Zhang, H Yan; (V) Data analysis and interpretation: B Li, 

R Guo, Q Wang, R Huang, Z Zhang; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.
#These authors contributed equally to this work.

Correspondence to: Liangbin Gao; Xumin Hu. Department of Spine Surgery, Sun Yat-sen Memorial Hospital of Sun Yat-sen University, 107 Yanjiang 

West Road, Guangzhou 510120, China. Email: gaolb@mail.sysu.edu.cn; huxumin3@mail.sysu.edu.cn.

Background: To explore the feasibility and efficiency of posterior wedge osteotomy assisted by O-arm 
navigation treatment of ankylosing spondylitis (AS) patients with thoracolumbar fracture.
Methods: This is a case series study. A total of 16 cases of AS accompanied by thoracolumbar fractures from 
January 2012 to July 2015 were retrospectively analyzed. All patients underwent “posterior wedge osteotomy 
assisted by O-arm navigation”. The operation time, blood loss volume, preoperative and postoperative 
visual analogue scale (VAS), American Spinal Injury Association (ASIA) classification, and spinal imaging 
parameters [Cobb angle, C7 plumb line (C7PL), and jaw-brow angle] were collected and analyzed.
Results: The operative time consumption was 120–350 mins and the intra-operative blood loss volume 
was 200–800 mL. No obvious postoperative complications occurred in any participants. The back pain of all 
participants was relieved, and the neurological functions of eight participants with spinal cord injury (SCI) 
were recovered in varying degrees except for one patient with severe SCI. The spinal deformities of the 
participants were corrected to varying degrees. The fracture sites of 16 participants were all healed, and there 
was no loosening or detachment of internal fixation during the 6-month follow-up period.
Conclusions: Posterior wedge osteotomy assisted by O-arm navigation was shown to be a safe and 
effective method to treat AS accompanied by thoracolumbar fractures. This treatment strategy can accurately 
decompress and reduce the fracture and significantly correct the kyphosis, with good surgical effect.

Keywords: Ankylosing spondylitis (AS); thoracolumbar fractures; wedge osteotomy; O-arm navigation

Submitted Apr 14, 2021. Accepted for publication Jun 15, 2021.

doi: 10.21037/apm-21-1286

View this article at: https://dx.doi.org/10.21037/apm-21-1286

6705

 
^ ORCID: 0000-0003-0022-0583.

mailto:gaolb@mail.sysu.edu.cn
mailto:huxumin3@mail.sysu.edu.cn
https://crossmark.crossref.org/dialog/?doi=10.21037/apm-21-1286


6695Annals of Palliative Medicine, Vol 10, No 6 June 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(6):6694-6705 | https://dx.doi.org/10.21037/apm-21-1286

associated with HLA-B27 negative AS (4-7). IL-10 secreted 
by CD8+ T cells is increased in AS patients (8). Microbial 
infection could trigger the innate immune response and 
promote AS development (9). The disability rate of the 
disease is as high as 31% (10). Due to the characteristics 
of spinal fusion, osteoporosis, and spinal deformities of 
AS, these patients are more prone to fractures under low 
energy impact (11). Up to 21.7% of AS patients experience 
thoracolumbar fractures (12). As the thoracolumbar 
fractures of AS are unstable, the spinal cord and nerve roots 
are easily injured. It has been demonstrated that 67.2% of 
AS patients with thoracolumbar fractures have neurologic 
deficits, while secondary neurological deterioration occurs 
frequently (12). Due to its serious complications, the overall 
mortality rate of AS patients with thoracolumbar fractures 
within 3 months is 17.7%. At present, in the absence of 
surgical contraindications, surgical treatment should be 
performed promptly to correct the spinal deformity and 
retain the neurological functions (13).

There are a variety of surgical approaches for AS 
patients with thoracolumbar fractures, but the optimal 
surgical option has been controversial, because the surgery 
is difficult to perform and may be accompanied by some 
serious complications (14). The posterior approach is 
most commonly used relative to the anterior approach 
and anterior-posterior approach (15), due to it providing a 
strong holding force and reliable stability without involving 
extra operation time. Besides, osteotomy can be performed 
simultaneously through the posterior approach to address 
kyphosis deformity which commonly presents in the late 
stage of AS. Most importantly, the posterior approach 
is less traumatic (16). Therefore, posterior surgery is 
preferred by the majority of surgeons (17-20). In a previous 
study, they compared the treatment efficiency of long 
and short segment instrumentation on AS patients with 
no thoracolumbar fracture. They proved short segmental 
fixation is recommended for AS patients with bridging 
syndesmophytes (21). For patients with incomplete 
ossification of the anterior longitudinal ligament, the use of 
long segmental fixation is preferred. They didn’t report how 
to insert these screw effective and safety on AS patients with 
thoracolumbar fractures.

In order to ensure surgical safety and effectiveness, 
many surgeons use C-arm fluoroscopic imaging to assist 
during surgery (22). The traditional C-arm system only 
provides two-dimensional (2D) fluoroscopic images; the 
overlap of images can affect structural recognition, and 
cause iatrogenic intraoperative injuries such as spinal 

cord injury (SCI) or nerve root damage (23-25). Another 
imaging system, the O-arm navigation technique, provides 
real-time three-dimensional (3D) intraoperative imaging. 
During surgery with this technique, 3D images of the spine 
segments can be displayed simultaneously on the screen, 
furthering the surgeon’s understanding the situation of 
the diseased vertebral body (26,27). This advantage has 
led to O-arm navigation being used for the treatment of 
thoracolumbar fractures (28-30), and in recent years, many 
studies have shown that it is a safe and effective application 
in thoracolumbar surgery (31,32). In their review, Feng et al. 
concluded that O-arm navigation had significant advantages 
in accuracy over conventional C-arm fluoroscopy, although 
it had a comparatively lower efficiency outcome (33). 
However, there is currently no literature about O-arm 
navigation assisted AS thoracolumbar fractures surgery.

This study aimed to evaluate the effectiveness and safety 
of O-arm navigation assisted posterior wedge osteotomy in 
the treatment of AS patients with thoracolumbar fractures. 
We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-1286).

Methods

Participant information

All patients were diagnosed with AS, according to the New 
York standard revised in 1984 (34). A total of 16 cases were 
included in this study, with 12 males and 4 females. The 
patients were from the department of orthopedic of Sun 
Yat-sen Memorial Hospital of Sun Yat-sen University from 
January 2012 to July 2015. The patients were followed up 
for 24-month after discharge. Participant ages ranged from 
37 to 63 years old, and the average age was (42.5±5.4) years 
old. The AS history was 11 to 41 years, with an average 
of 23.5 years. The causes of injury included low fall (n=6), 
high fall (n=4), car accident (n=3), crush (n=2), and sprain 
(n=1). Magnetic resonance imaging (MRI) and X-ray were 
used to determine the fracture segment: T10 vertebral 
body (n=1), T11 vertebral body (n=3), T12 vertebral body 
(n=5), L1 vertebral body (n=4), and L2 vertebral body (n=3). 
All 16 participants had varying degrees of kyphosis. After 
completing relevant examinations and excluding surgical 
contraindications, “posterior wedge osteotomy assisted 
by O-arm navigation” was performed on all participants. 
All procedures performed in this study involving human 
participants were in accordance with the Declaration of 

https://dx.doi.org/10.21037/apm-21-1286
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Helsinki (as revised in 2013). This is a retrospective case 
series study of analyzing the clinical data of AS patients with 
thoracolumbar fracture. Thus, individual consent and ethic 
approval for this retrospective analysis was waived.

Intraoperative navigation system

An intraoperative navigation system (O-arm, Medtronic, 
Minneapolis, MN, USA) was used to provide standard 
fluoroscopy images or 3D computed tomography (CT) 
scans. After the surgical segment was located in the 
anteroposterior and lateral position, the O-arm navigation 
system fixed the dynamic reference frame at the adjacent 
spinous process. Then, with the help of the O-arm device, 
the intraoperative 3D reconstruction images (axial, coronal, 
and sagittal) were obtained and automatically transmitted to 
the navigation system.

Neurophysiological monitoring

An intraoperative neuromonitoring system (IOM16, 
Nicolet CR Endeavor, Conshohocken, PA, USA) was 
used to monitor neurological functions during surgery. 
Somatosensory evoked potentials (SEPs), motor evoked 
potentials (MEPs), and free-run electromyography (EMG) 
were monitored to prevent nerve injuries. It was deemed 
abnormal when one or more of the following conditions 
occurred during the operation: SEPs amplitude decline was 
greater than 50% and/or latency was extended by greater 
than 10%, MEP amplitude declined greater than 80%, and 
free-run EMG continued to display action potentials (35).

Surgical procedures

The participants were placed in a prone position under 
general anesthesia. The bending angle of the folding bed 
was adjusted to maintain a slight kyphosis and avoid further 
SCI. The O-arm was used to locate the fracture segment 
and the surgical area was routinely disinfected and draped. 
A longitudinal midline incision centered on the fractured 
vertebral body was made, subcutaneous tissue and deep 
fascia were cut sequentially. The paravertebral muscles were 
stripped to expose the fracture site. Then, the bilateral facet 
joint and transverse processes of the vertebral body were 
exposed. The upper and lower vertebral bodies were located 
and placed with register pins centered on the fractured body 

under the O-arm navigation. After confirming the position 
of register pins, the pedicle screw was implanted under the 
O-arm navigation. After a temporary rod was fixed on the 
pedicle screws, decompression laminectomy was performed, 
and the bilateral external walls of the fractured vertebral 
body were exposed with a periosteal stripper. A wedge 
osteotomy was performed through the pedicle at the site of 
the fractured vertebral body with a pedicle probe and drill 
to create a wedge resection space toward the upper segment 
of the damaged intervertebral disc. The sclerotic bone 
around the pseudarthrosis was also resected. The prepared 
bone block was inserted into the intervertebral space and 
the bone block was compacted. Finally, the wedge-shaped 
gap was closed and fracture reduction was performed at the 
same time. The pre-bent titanium rod was inserted and the 
nuts were tightened. After finishing the fixation, the O-arm 
was used to confirm that the decompression, reduction, and 
correction were satisfactory. Copious normal saline was used 
to rinse the wound. After strictly stopping the bleeding and 
checking the instrument, the drainage tube was positioned 
and the surgical incision was sutured.

Postoperative treatment and follow-up

The vital signs were detected by electrocardiogram (ECG) 
monitoring. Patients with surgical bleeding over 1,500 mL 
and surgery time over 3 h were treated with antibiotics for 
1–2 days after surgery. Patients with SCI were treated with 
drugs to address dehydration and provide nerve nutrition. 
On the second day after the operation, the patients were 
encouraged to move the joints of their lower extremities. 
The drainage tube was removed within 48 h after the 
operation. The operation site was re-evaluated by X-ray. 
Participants wore a brace for protection within 3 months 
after discharge, returned to the outpatient department at 1, 
3, and 6 months after the operation, and were re-examined 
via X-rays of the whole spine and pelvis. The neurological 
function after surgery was evaluated by American Spinal 
Injury Association (ASIA) scale. Detailed scoring criteria 
were shown in Table 1.

Pain evaluation

The visual analogue scale (VAS) was used to assess the 
degree of pain (36). The VAS is a 0 to 10 scale, where 
0 means no pain and 10 means the heaviest pain. The 
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decrease rate of VAS score ≥50% was considered pain relief.

Sagittal imaging parameters of the spine before and after 
surgery

Full spine and pelvic X-rays of the patient were taken in 
a standing position. Related parameters were measured 
on the lateral radiographs. The kyphosis Cobb angle was 
defined as the angle between the vertical lines of the tangent 
at the maximum inflection point of the kyphotic curve at 
both ends. The C7 plumb line (C7PL) was defined as the 
distance between the vertical line originating from the 
center of the C7 vertebral body and the posterior superior 
corner of S1. The chin-brow to vertical angle was defined as 
the angle between the line through the chin and brow and 
the vertical line of the ground.

Statistics and analysis

Complete participant information was collected, including 
the ASIA score (Table 2), VAS, Cobb angle of kyphosis, 
C7PL, chin-brow to vertical angle, and other parameters 

before and after surgery (Table 3). The quantitative data 
were presented as mean ± standard deviation. The software 
SPSS 17.0 (IBM Corp., Chicago, IL, USA) was used for 
statistical analysis. All data were analyzed using the t-test. 
Statistical significance was defined at P<0.05.

Results

The operative time consumption was 120–350 mins; the 
intraoperative blood loss volume was 200–800 mL. A single 
participant had a longer operation time and their bleeding 
volume reached 800 mL. Autologous blood transfusion 
was performed on this participant, and there were no 
other blood transfusions in the cohort. Intraoperative 
neuromonitoring was used in all 16 participants, and 
there were no abnormal waveforms in SEPs and MEPs. 
Surgical procedures such as pedicle screw placement had 
weak effects on nerves, and no spinal cord nerve injury 
occurred. There were no complications such as incision 
infection and deep vein thrombosis after operation. All 
participants underwent regular postoperative follow-up for  
6–24 months. Participants with SCI had recovered to 
some extent (Table 2). The back pain of all participants was 
relieved after surgery (Table 3). Follow-up imaging data 
showed that 6 months after the operation, the fractured 
bone had healed, the spinal deformities of the participants 
were corrected to varying degrees, and the internal fixation 
position was good (Table 3).

Intraoperative neuro-electrophysiological monitoring

Intraoperative multimodal neuro-electrophysiological 
monitoring was used to monitor neurological injuries 
during surgeries. A total of 10 participants had waveform 

Table 1 ASIA classification of SCI

SCI classification Clinical manifestations

A No sensory or motor function is preserved in the sacral segments S4–S5

B Sensory but not motor function is preserved below the neurological level and includes the sacral segments S4–S5

C Motor function is preserved at the most caudal sacral segments for VAC and has some sparing of key motor 
function more than 3 levels below the motor level

D Incomplete motor function status as defined above, with at least half of key muscle function below the single NLI 
having a muscle grade ≥3

E Sensation and motor function as tested with the ISNCSCI are graded as normal in all segment

ASIA, American Spinal Injury Association; SCI, spinal cord injury; VAC, voluntary anal contraction; NLI, neurological level of injury; 
ISNCSCI, International Standards for Neurological Classification of Spinal Cord Injury.

Table 2 ASIA scores of SCI patients before and after operation

SCI classification Before operation  Post operation

A 1 1

B 1

C 3

D 3 2

E 8 13

ASIA, American Spinal Injury Association; SCI, spinal cord injury.
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abnormalities during the operation. Of those 10 participants, 
eight had combined SCI before the operation. A single patient 
experienced SCI due to surgical operation. After intraoperative 
screw replacement and postoperative hormone application, 
the patient had no neurological damage postoperatively. One 
patient developed abnormal waveforms due to unreasonable 
muscle relaxants, which returned to normal after treatment. 
The remaining six participants without abnormal waveform 
showed no neurological dysfunction after surgery.

Typical cases

A 58-year-old male patient was diagnosed with AS  

10 years prior. He had experienced severe chest and back 
pain without accompanying lower limb motor sensation 
dysfunction after a fall 1 month ago. His symptoms did 
not improve after 1 month of conservative treatment, 
and he was later admitted to our hospital. His condition 
was confirmed by X-ray, CT, and MRI (Figures 1-3) and 
was reported: AS with spinal fracture without SCI. After 
completing the other relevant examinations, “posterior 
wedge osteotomy assisted by O-arm navigation” was 
applied (Figure 4) and produced good treatment effect. 
Intraoperative neuromonitoring ensured that the surgery 
did not cause nerve injury (Figure 5). The specific imaging 
data after surgery are displayed in Figure 6.

Table 3 Spinal imaging parameters before and after operation

Parameters VAS Cobb angle (°) C7PL (cm) Chin-brow to vertical angle (°)

Pre-op, x±s 8.12±1.03 54.62±7.68 9.34±1.58 32.52±5.34

Post-op, x±s 2.16±0.86 32.23±4.82 2.32±0.31 8.85±1.45

t, p 17.77, <0.0001 9.877, <0.0001 17.44, <0.0001 17.11, <0.0001

VAS, visual analogue scale; pre-op, preoperatively; post-op, postoperatively; C7PL, C7 plumb line.

A B

Figure 1 X-ray of spine before surgery. (A,B) Preoperative thoracic and lumbar spine of this AS patient. The lateral X-ray showed a 
“bamboo-like spine”. AS, ankylosing spondylitis.
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Discussion

The condition of AS is a chronic progressive autoimmune 
inflammatory disease that mainly affects the spine and 
sacroiliac joints (37). The incidence of spinal fracture in 
AS patients is about 3.5 times that of normal unaffected 
people (38). Surgery is the first treatment choice for AS 
fracture. There have been extended debates over the best 
surgical approach for AS, including the anterior approach, 
posterior approach, and anterior-posterior approach. 
Some researchers have promoted the anterior-posterior 

approach (39), whereas others believe that posterior surgery 
alone can achieve excellent results (40). The anterior and 
posterior combined surgical approach was only used in 25% 
of patients as reported by Westerveld (12). Accumulated 
evidence suggests that posterior decompression can achieve 
more satisfactory clinical outcomes particularly for AS 
thoracolumbar fractures (15,40). Many techniques to 
reduce the risk of complications associated with posterior 
surgery have been demonstrated in various studies, and 
these techniques usually include C-arm fluoroscopy and 
O-arm navigation (22,31,32,41). Visibility of the upper 

Figure 2 CT of spine before surgery. (A,B) T9 vertebral body has fracture defect (white arrow). CT, computed tomography.

Figure 3 MRI of spine before surgery. MRI, magnetic resonance imaging.

A B



6700 Li et al. PSO with O-arm treats AS thoracolumbar fractures

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(6):6694-6705 | https://dx.doi.org/10.21037/apm-21-1286

Figure 4 Intraoperative pedicle screw placement assisted by O-arm navigation.

Figure 5 Intraoperative neuromonitoring. There were no abnormal waveforms in SEPs and MEPs. SEP, somatosensory evoked potential; 
MEP, motor evoked potential.
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thoracic vertebrae is poor due to shadow of the shoulder, 
scapula, and lung. In patients with osteoporosis and 
obesity, the image resolution of the C-arm is poor, making 
it difficult to see the outline of the bone. The O-arm 
navigation played a vital role in the success of the surgery. 
It was used to provide real-time multi-dimensional clear 
images without image overlap, which helped surgeons to 
achieve precise spinal cord decompression. With the help of 
O-arm navigation, even when kyphosis is very serious, the 
deformed spinal cord can be precisely decompressed (42). 
The O-arm navigation increases the safety and accuracy 
of the operation. The use of O-arm navigation provides 
compelling clinical results because it reduces the risk of 
complications and minimizes SCI.

We conducted a retrospective study which involved 
the corresponding clinical data of 16 AS patients with 
thoracolumbar fractures in order to evaluate the efficacy 
and safety of posterior wedge osteotomy assisted by O-arm 
navigation for treating AS with thoracolumbar fractures. 
The operative time consumption was 120–350 min and 
the intra-operative blood loss volume was 200–800 mL. 
All participants experienced relief of their back pain, and 
the neurological functions of 8 participants with SCI were 
recovered in varying degrees with the exception of 1 patient 

with severe SCI. The spinal deformities of participants 
were corrected to varying degrees. The fracture sites of 16 
participants were all healed, and there was no loosening or 
detachment of internal fixation during the 2-year follow-up 
period. Meanwhile, no obvious complications occurred in 
any cases after operation which further exhibited the high 
efficacy and safety of posterior wedge osteotomy assisted 
by O-arm navigation in managing AS with thoracolumbar 
fractures.

It is common that AS patients are accompanied with 
osteoporosis. In AS, although the axial bone presents 
as a “bamboo like” spine and the intervertebral disc 
and ligament are extensively ossified (43), the vertebral 
body is osteoporotic. After fracture, it becomes easy for 
the vertebral cortex to be fragmented and embedded in 
the spinal canal, resulting in SCI. After thoracolumbar 
fracture, the biomechanics of the spine changes, and the 
stress concentration point is formed at the thoracolumbar 
junction (44), which is prone to nonunion and increases the 
risk of refracture. Fracture of AS is usually accompanied 
by dislocation, and because of spinal malunion, it is 
difficult to reset, affecting fracture healing. Due to these 
characteristics, the surgery needs to incorporate firm 
internal fixation and precise decompression. Surgery should 

Figure 6 X-ray images of spine after surgery. (A,B) Postoperative X-ray scans show that screw position and titanium rod length are suitable, 
kyphosis deformity is improved, and bone graft is in the desired place.

A B
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be performed as soon as possible when the following 
surgical indications are present: (I) spinal fracture with 
over II° dislocation that is difficult to reduce or dislocate 
again; (II) MRI indicates surgery is required to remove 
the hematoma; (III) MRI confirms that a herniated disc is 
compressing the spinal cord. There are three division of AS 
fractures: shear fractures, stress fractures, and compression 
fractures (45). Shear fractures are common in the cervical 
spine (46), while stress fractures are more common in 
the thoracolumbar spine (47). Most AS thoracolumbar 
fractures compress the spinal cord and produce neurological 
symptoms. Surgery is essential to reduce compression of the 
spinal cord, optimize conditions for the recovery of spinal 
cord function, stabilize the spine, and avoid secondary 
injuries and complications from fractures. At present, the 
surgical approach of AS thoracolumbar fractures mainly 
includes three approaches, with each of the three having its 
own advantages and disadvantages. In 1959, Boucher (48) 
proposed the “posterior approach” for the treatment of AS 
spinal fractures, which could integrate the three-column 
structure of the spine to obtain multi-planar stability. This 
approach meets the biomechanical requirements of spinal 
fixation (49,50).

In our surgery, we selected the O-arm navigation 
assisted posterior wedge osteotomy for treating AS with 
thoracolumbar fractures. We performed long-segment 
fixation, and the fixed length was 2–3 segments above and 
below the fracture site. Assisted by O-arm navigation, 
precise osteotomy was performed on the pedicle part, and 
the osteotomy angle was controlled within the range where 
the spine biomechanics are stable. Finally, a wide range of 
effective osteotomy was performed to increase the contact 
surface of the fracture and further improve spinal stability.

The O-arm navigation played a vital role in the 
success of the surgery. It was used to provide real-time 
multi-dimensional clear images without image overlap, 
which helped surgeons to achieve precise spinal cord 
decompression. With the help of O-arm navigation, even 
when kyphosis is very serious, the deformed spinal cord 
can be precisely decompressed (42). The O-arm navigation 
increases the safety and accuracy of the operation. Posterior 
wedge osteotomy is applied to treat spine kyphosis, it could 
not be used to treat intervertebral disc herniation. Some 
type of intervertebral disc herniation could be treated 
by minimally invasive surgery that guided by O-arm 
navigation.

Patients with AS may develop spinal fusion, deformity, 
and rigidity in the later stages of the disease, which seriously 

affects motor function (44). However, for patients with AS 
fracture and kyphotic deformity, there is still controversy 
surrounding whether the deformity can be concurrently 
corrected during the fracture fixation surgery (51).  
Spinal deformity in AS patients is mainly manifested as 
sagittal imbalance. Jean and other researchers have found 
that compared with coronal balance, sagittal balance 
has a stronger correlation with health-related quality of  
life (52). Some academics believe that kyphosis is an 
important cause of low back pain and is also a major risk 
factor for spinal fractures (53). In this study, all participants 
had thoracolumbar kyphosis, and all were treated with 
osteotomy intraoperatively. The fracture sites of these 
participants mainly occurred in the kyphotic segment, 
which provides the right conditions for our osteotomy 
and correction. The question remained about whether 
correction is required when the fracture site is not in the 
kyphotic segment. Zhang et al. found that if the patient's 
general condition is good and the spinal fracture is handled 
smoothly, osteotomy can be considered at the same  
time (54); however, some patients have a poor general 
condition, complicated fractures, and severe spinal nerve 
injury, which lengthen the operation time. In such cases, 
fracture fixation is recommended first, and deformity 
correction should be carried out in the second stage.

However, this study had some shortcomings: except 
for two database-based studies, the number of AS 
patients with thoracolumbar fracture was around 10  
(13-15,22,55-59). Although some studies have a longer 
time range, the number of patients in this category is 
small. The number of patients in this study was 16, which 
is still a small number, but slightly more than in previous 
studies. Later, the database should be used to conduct large 
sample studies, so as to better draw meaningful research 
conclusions. We did not quantitatively analyze the effect of 
O-arm navigation in this surgery, and the number of cases 
and follow-up time were not optimized. We will implement 
corrections and improvements in the next study.

Conclusions

Our retrospective study suggested that incorporating O-arm 
navigation into posterior thoracolumbar surgery, such as 
posterior wedge osteotomy, appeared to be effective and 
safe, since no obvious complications occurred in any cases 
postoperatively. All participants experienced back pain 
relief, and the neurological functions of eight participants 
with SCI were recovered in varying degrees. Therefore, 
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O-arm navigation may play a significant role in posterior 
wedge osteotomy since it may enhance surgical safety and 
efficiency.
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