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Biomechanical study and preliminary clinical outcome for unstable Jefferson fractures by transoral
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[Abstract] Objectives: To evaluate the biomechanical and preliminary clinical outcome for unstable Jefferson
fractures by Jefferson fracture reduction plate(JeRP) internal fixation. Methods: (1)A total of 6 human cadav-
eric upper—cervical specimen were collected in Zhengzhou Orthopaedics Hospital from May 2012 to March
2014 and made into one type of unstable Jefferson fractures, and then fixed with JeRP. The ranges of motion
(ROM) of CO-3 in 3 positions were measured by three—dimensional spinal motions, and the neutral zones and
ROMs of every dimension in every position were analyzed. The load on the specimen was 20N in the flex-
ion—extension and lateral-bending direction, 2.0N-m axial torque in rotation test. (2)8 patients diagnosed as
unstable Jefferson fracture and operated in Guangzhou General Hospital of Guangzhou Military Command from
April 2008 to January 2014 were collected, including 6 males and 2 females, with age ranging from 29 to

67 years(average, 39 years). 5 cases of them had 3 fractures while the other 3 cases had 2 fractures in the
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anterior arch and posterior arch respectively. None of these patients got rupture of transverse ligament of at-

las. All the 8 patients’ main presentations included neck pain and limitation of motion. 7 cases of them had
neurological deficit while 1 case got spinal cord injury and were graded as grade D by Frankel grading sys-
tem. All the 8 patients underwent transoral reduction and fixation surgery with JeRP. During periodic postop-
erative follow—up, CT and cervical hyperextension— hyperflexion X-rays were performed to observe the healing
process and stability of atlantoaxial segment. Results: (1)There was significant difference between the neutral
zone of upper cervical spines of fracture status and that of normal status (P<0.05). There was no significant
difference between the neutral zone of upper cervical spines of fixation status and that of normal status (P>
0.05). There was no significant difference between the ROM of upper cervical spines of fixation status and
that of normal status(P>0.05). (2)All patients had completed follow—ups of 6—15 months(average, 7.2 months).
All these patients’ neck pain got relief and the patient suffering from neurological deficit got Frankel grade
improved form grade D preoperatively to grade E postoperatively. All the patients’ oral incision healed with

no infection. All fractures were reduced and healed with no atlantoaxial instability or limitation of motion. The

incipient clinical results were satisfactory. Conclusions:

fractures anatomically and preserve the activity of upper—cervical segment.

fusion of upper cervical spine.

JeRP fixation can both reduce unstable Jefferson

It is a valid technique for the
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Figure 1 JeRP fixation system a Jefferson fracture reduction plate b Jefferson fracture repositer ¢ Detail of the bottom

of Jefferson fracture repositer
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Figure 2 Biomechanics trial scene of hu-
man cadaveric upper —cervical specimen a
Upper—cervical specimen embedded in PM-
MA b Scene of loaded-rotation trial of up-

per—cervical specimen pinned with marks
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Figure 3 The surgical technique a Expose the anterior aspect of C1 b Local JeRP and reduction screw, fix one lateral

mass ¢ Fix special redactor d Reduction e Fix all the screws f Withdraw the reductor and reduction screw
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F1 FHEGEERRKSTH=4EzHEXMIEZNEE (ROM) (ws,°,n=6)
Table 1 Neutral zone and ROM of three—dimensional motion of cadaveric specimens in different status and results

of pairwise comparisons

. B 1PEX Neutral zone BEA)7EE ROM
Dimension of movement 1E# Normal ‘B Fracture [# 5 Fixation 1E# Normal ‘BT Fracture [ 72 Fixation
Ji i 2.01+£0.43 6.38+2.407 1.99+0.39? 12.68+5.83 24.32+4.15% 10.52+4.52%

Flexion—extension

Rl 2.22+1.52 7.24+4.097 2.90+2.13% 11.00+1.55 21.09+4.93% 10.81+1.97%

Lateral bending

e 38.1846.56  49.99+7.077 39.01+6.91% 56.66£6.99  69.69+6.497 57.60+8.232

Axial torque
H Q5 IEFIRE L P<0.05; @5 IEHIRE L P>0.05.
Nole;@Compared with normal status, P<0.05; @Compared with normal status, P>0.05

4 BHEFP 424 a KT X LV AR M E (LMD)>6.9mm b AHi CT WM =4 E 3T ¢ AHi MRI W7 F2HERE
WA SR d RJa X LR MM B SCT X R e RJG CT/REITEALN £ AR5 3ADA CTREFHBIES g
ARJE 6 A CTAREITASGRY hi RJF 6 A H B i A X 2k s b SR E 1k R4

Figure 4 A male patient, age 42 years a Preoperative X-ray shows that lateral mass distance(LMD)>6.9mm b Preoper-

ative CT images shows 3 fractures on the anterior arch and posterior arch ¢ Preoperative MRI images shows that trans-
verse ligament of atlas was intact d Postoperative X-ray shows that the lateral atlanto—axial joint is fine e Postoperative
CT images shows that fractures were restored f Three months after the surgery, CT image shows the fractures healed
partially g Six months after the surgery, CT image shows the fractures healed well h, i Six months after surgery, cervical

hyperextension and hyperflexion X-rays show that the stability of upper—cervical is fine
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