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Clinical study on atlantoaxial pedicel screw and crosslink compression for atlantoaxial fracture/YAN
Tingfei, WANG Yuan, SHI Hongyang, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29(3):
213-219

[Abstract] Objectives: To investigate the clinical effect of atlantoaxial vertebral pedicle screw and crosslink
compression internal fixation in the treatment of atlas fracture and atlanto—axial instability. Methods: 14 pa-
tients with atlas fracture and atlantoaxial instability in our hospital from August 2013 to August 2017 were
selected. There were 9 males and 5 females with an average age 43.1x1.2 years old (range, 22 to 59). All
patients had a clear history of neck trauma, including traffic injury in 8 cases, high falling injury in 5 cases
and head injury in 1 case. All patients with clinical manifestations, such as different degrees of back pain,
neck stiffness, flexion and rotation restricted movement, in which 6 patients had different level of spinal dam-
age such as limb numbness and weakness. All patients had preoperative imaging examination, such as X-ray,
CT, three—dimensional reconstruction and MRI, skull traction also was carried out in all patients. Atlantoaxial
vertebral pedicle screw and crosslink compression was performed under general anesthesia. Posterior atlantoax-
ial pedicle screw combined with transverse compression embracing internal fixation were performed under gen-
eral anesthesia. The operation time, bleeding volume and complications were recorded, JOA score was used to
evaluate the neurological function of the patients before and at 1 year after operation. Periodic review was

conducted within 1 week, 3 months, 6 months and more than 1 year after operation to understand the inter-
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nal fixation and fracture healing. Results: All cases got adequate fracture reduction without the damage of
vertrbral artery, spinal cord and nerve root. Bleeding occurred in 1 case because of venous plexus injury and
was staunched by gauze tamponade hemostasis, no symptoms of cerebral ischemia occurred. The operation
time was 80-140 minutes, with an average of 120.3£10.5 minutes, and the bleeding volume was 150-310 ml,
with an average of 180.5£30.5 ml. The JOA score was improved from preoperative (7.3+0.5)/(5-11) points to
(14.420.3)/(13-17) (86.5+0.9)%/(76.5%—
93.4%). and all fractures were

healed before the final follow—up without any occurrence of internal fixation loosening, broken screw or broken

points at one year after operation. The average improvement was

Atlantoaxial vertebral graft got bony fusion in 3—-6 months after operation,

rod. Conclusions: The atlantoaxial vertebral pedicle screw and crosslink compression for treating atlas fracture

and atlantoaxial instability has the following advantages: complete reduction of fracture and fixed firmly. It is

Chinese Journal of Spine and Spinal Cord,2019,Vo0l.29 ,No.3

an effective method for the treatment of atlantoaxial fracture combined with atlantoaxial instability.
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Figure 1 Demonstration of mechanical changes caused by atlas fracture a
Schematic diagram of normal upper cervical spine b Schematic diagram showing
anatomical structures and mechanics of the upper cervical spine (black arrow,
bold black arrow indicate tense longitudinal ligament) ¢ Fractured lateral mass
of atlas displaced laterally, the height between CO-C2 decreased, the longitudi-

nal ligament became shorter and loose (bold black arrow), resulting in upper

cervical instability d Transverse section showed the lateral mass of atlas dislocated outward (black arrow), with tension

rapture of the transverse ligament tension rupture(bold black arrow)
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Figure 2 Diagram showing pressure embracing reduction of atlas fracture a
Using reduction forceps to tighten the locking nut while properly pressurizing
so as to further reposition the left and right separated fragments b Transverse
section showing medial reduction of the lateral mass of atlas ¢ Internal Fixa-

tion and Fracture Reduction d Transverse section showing reduction of the
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Figure 3 43-year-old male with cervical pain caused by heavy object injury and movement limitation a Atlas fracture
on the open—mouth cervical film before operation, showing lateral mass separation and displacement b—d Preoperative
three —dimensional CT scan showing anterior and posterior arch fracture of atlas with lateral mass separation and dis-
placement e, f Internal fixation position of atlas and axis on the lateral X-ray film after operation g, h Three—dimen-
sional CT scan of cervical spine showed good atlas screw placement and obvious reduction of the fractured lateral mass
one week after operation i-l Postoperative cervical spine radiographs and functional radiographs taken 2 years after oper-
ation indicated that atlas screw placement was in good position with complete bone healing and no obvious loosening or

fracture was observed
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