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Abstract

Objective: To review and analyze the clinical efficacy of posterior lateral block screw combined with
cantilever beam technique for traction, reduction, and fixation in the treatment of patients with II-
type odontoid process factures. Method: We analyzed the clinical data of 32 patients with Type II
odontoid process fractures treated with posterior cervical lateral block screw combined with can-
tilever beam technique for traction, reduction, and fixation at our hospital from November 2015 to
November 2022. Among them, 23 were male and 9 were female; Ages ranged from 24 to 65 years,
with an average of 43.6 + 13.1 years. There were 26 cases of traffic accident injuries and 6 cases of
falls from height. Among these, 16 cases were Type Ila, 9 cases were Type IIb, and 7 cases were Type
IIc. All cases presented with varying degrees of occipito-cervical pain and restricted mobility, with
Visual Analogue Scale (VAS) scores ranging from 5 to 10 points, averaging 7.5 * 1.3 points. Among
them, 11 patients exhibited varying degrees of spinal cord nerve injury, including 7 cases graded as
ASIA D and 4 cases graded as ASIA C; JOA scores ranged from 9 to 13 points, with an average of 11.4
* 1.2 points. All patients underwent posterior lateral mass screw fixation combined with titanium
cable suspension support traction reduction and fixation, along with interlaminar bone grafting.
Results: All patients underwent surgery successfully, with no intraoperative vascular, spinal cord,
or nerve injuries. All cases were followed up for 1~3 years, with no cases of internal fixation loos-
ening or atlantoaxial posterior arch fracture during follow-up. The VAS scores at 1 week, 6 months,
and the final follow-up were 3.9 + 1.0, 1.3 £ 0.9, and 0.8 * 0.7 points, respectively, all showing signif-
icant improvement compared to the preoperative score of 7.5 * 1.3 points (P < 0.001). Among the
11 patients with concomitant spinal cord injury, all showed improvement at the final follow-up,
with 9 (82%) experiencing a 1-grade improvement in neurological function and 2 (18%) experienc-
ing a 2-grade improvement. The JOA scores at one week, six months, and the final follow-up were
13.7 +£1.3,15.6 + 1.1, and 16.2 * 0.6 points, respectively, all showing significant improvement com-
pared to preoperative scores (P < 0.001). At the final follow-up, the atlantoaxial joint was well re-
duced, with no loosening or fracture of the screws, U-shaped rods, or titanium cables. At 6 months
postoperatively, 17 cases of odontoid process fractures had healed, with a fracture healing rate of
53.13%; at 12 months postoperatively, 25 cases had healed, with a healing rate of 78.13%. At 18
months postoperatively, 29 cases had healed, with a healing rate of 90.62%. At 36 months postop-
eratively, 3 cases had not healed, with a non-healing rate of 9.38%, but all patients achieved good
fusion with posterior bone grafting. Conclusion: The use of posterior lateral block screws combined
with cantilever beam technology for traction, reduction, and fixation in the treatment of Type II
odontoid process fractures with atlantoaxial instability results in reliable fixation, high fracture
healing rates, and high bone graft fusion rates. This clinical application offers the advantages of sim-
plicity, safety, and effectiveness.
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Figure 1. Typical case: A 46-year-old female patient was admitted to the hospital with “neck pain accompanied by sensory
and motor disorders in the limbs for more than 6 hours due to a fall.” ASIA classification: Grade D. Images (a), (b), and (c)
show preoperative cervical spine X-rays and CT scans of the patient, indicating a type IIb fracture of the odontoid process of
the atlas. Images (d), (e), and (f) show the patient one year postoperatively. X-ray images demonstrate satisfactory reduction
of the atlantoaxial dislocation, with the cantilever beam internal fixation and cables in good position, showing no loosening,
dislodgement, or fracture. CT scans indicate good healing of the odontoid process fracture and good fusion of the posterior
atlantoaxial bone graft. The postoperative ASIA grade is E

E 1. ARG BER, 46 %, E “EAEHIBEENRRE. BIER 6+ ABT. ASIA 34K D %K. (a), (b),
(c) BERBITUE X &K CT, RMEHEERE b BFH. (d), (o), (D BERE 1 &, X &RTIRMERLIE G0
B, SERNEERESMUE RS, 5], BUgEREZ, CT R IARRBNEE RY, RIRERSETME RITF.
ARG ASIA TR E R
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Table 1. Changes in VAS scores
F 1. VAS i3

AR AJe— A AJg 6 A RUCKE Vi
7.5+1.3 3.9+1.0 1.3£09 0.8+0.7
P <0.001 P <0.001 P <0.001

Table 2. Changes in JOA scores
2. JOA N TN

AHT AJa—Jd ARJE 6 A KUK Vi
11.4£12 13713 15.6 £ 1.1 16.2+0.6
P <0.001 P <0.001 P <0.001
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