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Effect of cervical fixed-position rotary pulling manipulation on internal structure stresses of cervical vertebrae
with different curvature
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ABSTRACT Objective:To observe the effect of cervical fixed-position rotatry pulling manipulation on internal structure stresses of cervi-
cal vertebrae with different curvature. Methods: A finite element model of cervical vertebrae with straightened physiological — curvature
(straightened model ) and a finite element model of cervical vertebrae with reversed physiological — curvature( reversed model ) were created
by using a reliable finite element model of normal cervical vertebrae( normal model ) and the CT images of cervical vertebrae with straight-
ened physiological — curvature and reversed physiological — curvature respectively. The loads,which simulated the cervical fixed-position ro-
tatry pulling manipulation on the right side,were exerted on normal model , straightened model and reversed model. The stress characteristics
of intervertebral disc, ligament, articular cartilage and endplate of the 3 kinds of models were observed. Results: The intervertebral disc
stresses of normal model, straightened model and reversed model concentrated mainly on the right fibrous rings of C;/C; and C,/T, interver-
tebral discs,the left fibrous ring of C,/C; intervertebral disc and the right fibrous rings of C,/C;,C;/C, and C,/C; intervertebral discs re-

spectively. The highest stress of intervertebral discs of the 3 kinds of models concentrated on fibrous rings of intervertebral discs of lower

AT R B R A ARAEE ST A (81473702, 81503596, 81202707, 81001528 ) ; L w A 2 H KA R 2 A& %A A
(14401970402, 16401970102, 15401934100) ; £ i F T A F= 3t X £ F £ % 2 5 B (20172702024, 20170242, ZXYXZ201703,
ZYKC201602006,ZY3 — LCPT -2 —1005) ; L% 7 8 E R #7581 S H K BEA L £ T B (SHDC12014121) ; e4x A LiET 42 F E
2R ZIBFFR TAEE 2% B (SHGZS -2017025,SZYMZYGZS4013)

BAAEE: TR E-mail ; huihaowang@ 126. com



HEIEF2018 F£3 A% 30 %% 3 # J Trad Chin Orthop Trauma,2018,Vol. 30, No. 3 (%169) -9 -

cervical vertebrae. The highest stress of intervertebral discs of normal model, straightened model and reversed model concentrated on right
Cs/C; uncovertebral joint,left C,/T, uncovertebral joint and left C5/Cg uncovertebral joint respectively. The intervertebral disc had high-to-
low highest stress value in reversed model, straightened model and normal model in turn. The ligament stresses of normal model concentrated
mainly on bilateral articular capsule ligaments and transverse ligaments at C,/C;,C;/C, and C,/C; segments, and the highest stress concen-
trated on right articular capsule ligament at C;/C, segment. The ligament stresses of straightened model concentrated mainly on posterior oc-
cipitoatlantal ligament, occipitoatlantal anterior longitudinal ligament and transverse ligament, and the highest stress concentrated on apical
dental ligament. The ligament stresses of reversed model concentrated mainly on right articular capsule ligament of lower cervical vertebrae,
left articular capsule ligament of upper cervical vertebrae and transverse ligament,and the highest stress concentrated on posterior occipi-
toatlantal ligament. The articular cartilage stresses of the 3 kinds of models concentrated mainly on both sides of atlanto — occipital joint,and
the highest stress concentrated on atlantoaxial articular cartilage. The stress concentration area and the highest stress concentration area of
articular cartilage of normal model and reversed model were on the right,and those of straightened model were on the left. The articular car-
tilages had high-to-low highest stress value in reversed model, straightened model and normal model in turn. The endplate stresses of normal
model , straightened model and reversed model concentrated mainly on lower endplates of C, and C; and upper endplate of C, respectively.
The highest stress of endplate of normal model concentrated on the left front of upper endplate of C, ,and those of straightened model and re-
versed model concentrated on the back of upper endplate of C,. Conclusion : Both stress concentration position and stress concentration val-

ue are different in internal structure of cervical vertebrae with different curvature under the action of cervical fixed-position rotatry pulling

manipulation.
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