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Experimental research on acute-compression-type upper cervical spinal cord injury rat models created by using
improved Foley's tube method and early observation on post-traumatic hemorheological indexes in rat models
QI Yingna, WANG Yanlei, WU Xinjie, WANG Wei, HAO Qingying, YANG Feng,TAN Mingsheng

China-Japan Friendship Hospital , Beijing 100029 , China

ABSTRACT Objective:To explore the effectiveness of improved Foley’s tube method in building acute-compression-type upper cervical
spinal cord injury rat models,and to observe the early changes of hemorheological indexes after injury in rat models. Methods : Thirty Wistar

rats were randomly divided into blank group,sham-operated group and model group,10 cases in each group. The rats in blank group were
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not given any surgical intervention,while the rats in the other two groups were intervened by inserting a Foley’s tube into atlanto-occipital
space. The method proposed by professor TAN Mingsheng. was improved in the operation. A 2 mL gauge syringe needle was made into a
neural detacher to separate atlanto-occipital tectorial membrane and atlantoaxial intervertebral ligamentum flavum, and a Foley's tube was
inserted into spinal canal through the atlanto-occipital space under the guidance of surgical sewing needle and copper wire instead of guide
wire. At 24 hours after the surgery,the normal saline were injected into the Foley's tube in model group using manumotive force-pumps till
the pressure reached 300 kPa. The balloon of Foley’s tube was expanded in uniform speed to oppress the cervical spinal cord. The motor
function of rats in each group were evaluated by using BBB scoring method after 1-,3-,6-,12- and 24-hour oppression with balloon respec-
tively. Cervical MRI examination , determination of hemorheological indexes and histopathological observation on oppressed spinal cord were
performed on rats in each group after the last motor function evaluation. Results; Four rats were abandoned during the experiment and the
experiment were supplemented with another 4 rats. The BBB scores of the 3 groups at different time-points after the cervical spinal cord was
compressed by balloon demonstrated that( 1) there was no interaction between time factor and group factor( F =0.310,P =0.736) ; (2)the
BBB scores were higher in blank group and sham-operated group compared to model group,in other words, there was group effect (F =
0.310,P =0.000) ; (3) there was no statistical difference in BBB scores between different timepoints, in other words, there was no time
effect( F =0.324,P =0.860) ; (4) the BBB scores changed unconspicuously with time in the 3 groups. The results of MRI examination
demonstrated that( 1) the cervical spine sequences of rats were normal in each group; (2)no balloon was found in the neck of rats of blank
group ; (3) the stable balloon compression system was found in rats of sham-operated group and model group and the balloon presented with
high signal changes; (4 ) the balloon expanded well and unidirectional uniform compression of spinal canal was found in rats of model group.
The results of histopathological observation on compressed spinal cord demonstrated that few Fas positive apoptotic cells were found in the
spinal cord tissues of rats of blank group and sham-operated group,while many Fas positive apoptotic cells were found in the spinal cord tis-
sues of rats of model group and they widely distributed in the spinal gray matter and white matter. After 24-hour spinal cord compression,
there was statistical difference in the whole blood viscosity( WBV ) between the 3 groups when the shear rate was 200/s,100/s,5/s and 1/s
(F=2.713,P=0.042;F =6.358,P =0.000; F =18.893,P =0.000;F =7.320,P =0.000) and there was no statistical difference when
the shear rate was 50/s(F =0.602,P =0.663). When the shear rate was 200/s,the WBV was higher in model group compared to blank
group and sham-operated group( P =0. 028 ,P =0.043) ,and there was no statistical difference in the WBV between blank group and sham-
operated group( P =0.851). When the shear rate was 100/s,the WBV was higher in model group compared to blank group and sham-oper-
ated group( P =0.044,P =0.003) ,and there was no statistical difference in the WBV between blank group and sham-operated group(P =
0.972). When the shear rate was 5/s,the WBV was higher in model group compared to blank group and sham-operated group( P =0. 001,
P =0.000) ,and there was no statistical difference in the WBV between blank group and sham-operated group( P =0. 865). When the shear
rate was 1/s,the WBV was higher in model group compared to blank group and sham-operated group( P =0.010,P =0.011) ,and there
was no statistical difference in the WBV between blank group and sham-operated group( P =0.972). There was no statistical difference in
plasma viscosity between the 3 groups( F =0.734,P =0.574). There was statistical difference in erythrocyte aggregation index between the
3 groups( F =5.335,P =0.001). The erythrocyte aggregation index was higher in model group compared to blank group and sham-operated
group( P =0.003,P =0.007) ,and there was no statistical difference in erythrocyte aggregation index between blank group and sham-opera-
ted group( P =0.696). There was statistical difference in erythrocyte deformation index between the 3 groups( F =18.288,P =0.000). The
erythrocyte deformation index was higher in model group compared to blank group and sham-operated group (P =0. 000,P =0.000) ,and
there was no statistical difference in erythrocyte deformation index between blank group and sham-operated group (P =0.948). Conclu-
sion ; The upper cervical spinal cord injury rat models created by using improved Foley's tube method fit the characteristics of acute-com-
pression-type upper cervical spinal cord injury. The blood of rat models presents hypercoagulabale state at 24 hours after injury.
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