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Posterior single—segmental osteosynthesis with monoaxial screw system for unstable C1 fractures/GAO
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[Abstract] Objectives: To evaluate the clinical efficacy of posterior single—segmental osteosynthesis with
monoaxial screw system for unstable C1 fractures. Methods: A retrospective case series study was conducted
to analyze the clinical data of 23 patients with unstable Cl fractures admitted to Henan Provincial People’s
Hospital from January 2010 to June 2019. All patients were treated with posterior single—segmental osteosyn-
thesis with monoaxial screw system. There were 15 males and 8 females, aged 21-62 years (38.5+11.3 years).
Operation time and blood loss were recorded. Distance between anterior and posterior fracture ends, lateral
mass displacement(LMD), basion—dental interval (BDI), the Japanese orthopedic association (JOA) score and vi-
sual analogue scale(VAS) were compared before operation, 1 week after operation and at the last follow—up.
The perioperative complications and fracture healing were recorded. Results: All the operations were complet-
ed successfully. The operation time was 50-136min(93.6+28.1min), and the operative blood loss was 55-223ml
(158.5+£53.6ml). The patients were followed up for 6-24 months (15.3+8.5 months). Fracture healing was
achieved 6-12 months after operation. The distances between the anterior and posterior fracture ends were
6.4+2.3mm and 3.6+1.9mm before operation, and 1.10.6mm and 1.9+0.8mm at 1 week after operation, and
the differences were significant(P<0.05). The fracture healed at the last follow—up. The LMD, BDI, the scores

of JOA and the scores of VAS before operation, 1 week after operation and at the last follow—up were 7.3+
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2.1mm, 0.5£0.3mm and 0.7+0.5mm, 4.5+1.3mm, 8.2+1.5mm and 7.6%1.6mm, 9.2+2.6, 14.8+1.9 and 15.6+0.9,
7.2+1.8, 2.6x1.5 and 1.5%1.1 respectively. There was significant difference between that at 1 week after oper-
ation and that before operation(P<0.05), and between that at the last follow—up and that before operation(P<
0.05).
operation (P>0.05).

There was no significant difference between that at the last follow—up and that at 1 week after
There were 2 cases of superficial incision infection and 7 cases of occipitocervical
discomfort and limitation of movement, which were cured after conservative treatment. At the last follow—up,
there was no internal fixation loosening or fracture. The atlas fracture healed well, and atlantoaxial instability
was not found on dynamic X-ray. Conclusions: Posterior single—segmental osteosynthesis with monoaxial screw

system for unstable Cl fractures is able to reduce fracture effectively and maintain the height and stability of

the occipital-atlantoaxial position, which has good clinical effect.
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Table 1

Imaging parameters and scores of 23 patients before operation, 1 week after operation and at the last follow—up
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RV G AN L

A Hi ARJE 1A Kkt 1 week after operation Last follow—up vs Last follow—up vs 1
Preoper- 1 vaeek Last follow— vs before operation before operation week after operation
; after
ative operation up ofE ) PfE i PlE
t value P value t value P value t value P value
MHFE A HE 25 (mm)
Lateral mass 7321  0.5+0.3 0.7+0.5 15.373 <0.05 14.663 <0.05 1.645 >0.05
displacement distance
FIUEE — 14 22 [ P B (mm)
Basion—dental interval 4.5+1.3 8.2x1.5 7.6+1.6 8.940 <0.05 7212 <0.05 1312 >0.05
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s
JJ(())AA?:—L 9.2+2.6  14.8+19 15.6+0.9 9.761 <0.05 11.156 <0.05 1.825 >0.05
N4
VASHIY 72¢18  26:15  15:11 9415 <005 12959 <0.05 2836 005
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Figure 1 A 50-year—old male with atlas fracture caused by traffic injury was treated with posterior monoaxial screw
and single—segment fixation 5 days after injury a Preoperative CT coronal reconstruction showed that the lateral mass
displacement distance (LMD) was 9.9mm b Preoperative CT axial plane showed the right anterior arch comminuted
fracture, the left fracture dissociated obviously with a distance of 6.3mm, the posterior arch fracture displaced 6.1mm,
and the left transverse ligament avulsion fracture ¢ Preoperative CT sagittal reconstruction showed the basion —dental
interval (BDI) was 5.lmm d Postoperative CT coronal reconstruction showed that the LMD was Omm e Postoperative CT
axial view showed that the fracture separation on the left side of the anterior arch was reduced to 0.2mm, the posterior
arch fracture was anatomically reduced, and the avulsion fracture of the left transverse ligament was reduced f
Postoperative CT sagittal reconstruction showed that the BDI increased to 7.6mm g 6 months after operation, the CT
axial plane showed that the anterior and posterior arch fracture was healed h, i The dynamic X-ray showed that there

was no atlantoaxial instability at 6 months after operation
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Figure 2 A 31-year-old male with atlas fracture caused by traffic injury was treated with posterior monoaxial screw

and single—segment fixation 3 days after injury a Preoperative CT coronal reconstruction showed that the lateral mass
displacement distance (LMD) was 8.3mm b Preoperative CT axial plane showed obvious separation (9.8mm) of the left
anterior arch fracture, no displacement of the posterior arch fracture, and left posterior arch and lateral mass junction
fracture ¢ Preoperative CT sagittal reconstruction showed the basion—dental interval(BDI) was 2.4mm d Postoperative CT
coronal reconstruction showed that LMD was 2.0mm e Postoperative CT axial position showed that the fracture separation
on the left side of the anterior arch decreased to 2.3mm f Postoperative CT sagittal reconstruction showed that the BDI

increased to 6.lmm g X-ray showed that there was no atlantoaxial instability 6 months after operation
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