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Study on the relationship between serum bone morphogenetic protein —4 levels and heterotopic ossification
SUN Wei—fang™ ,WANG Ye—kai, LIU Xiao-guang, DENG Jie, YAN Bo-er, JIANG Wei—ya,LIN Xu—bo. * Zhoushan
Hospital , Zhoushan 316004 , Zhejiang , China

ABSTRACT Objective:To explore the relationship between serum bone morphogenetic protein—4 ( BMP-4) levels and the appearance of
heterotopic ossification,and to provide the corresponding theoretical basis for clinical prevention of heterotopic ossification. Methods: One
hundred and forty-five traumatic patients selected from the patients treated in our hospital from December 2007 to January 2009 were divid-
ed into 3 groups according to traumatic types. Fifty-seven patients with traumatic brain injury were included into group A,48 cases with
limbs fractures were included into group B, while the others with traumatic brain injury combined with limbs fractures were included into

group C. After being hospitalized , patients were treated according to their traumatic types. Serum BMP—4 contents of patients were measured
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through blood sampling in cubital vein on 0.5 d,3 d,15 d and 30 d postinjury. The shoulder, elbow, hip and knee joints of patients were in-
spected by X-ray examination when following up 14-16 months later. Then the patients were divided into 2 groups according to the appear-
ance of heterotopic ossification : patients with heterotopic ossification were included into group I ,while the others without heterotopic ossifi-
cation were included into group Il . The heterotopic ossification occurrences for patients were compared among group A, group B and group
C,and the serum BMP-4 contents at all the measuring time points were analyzed. Results ; DOccurrences of heterotopic ossification ; among
the 145 patients, 17 cases were found with heterotopic ossification ( group I ) , while the others were found without heterotopic ossification
(group I ). There was statistical difference in occurrences of heterotopic ossification among group A ,B&C(y” =8. 131,P =0.017). For the
further multiple comparisons( Adjustment of inspection level:a’ =0.017) ; the rate of heterotopic ossification in group A was higher than
that in group B(y* =6.430,P =0.011) , while there was no statistical difference between any other groups ( group A vs group C:y* =
3.303,P =0.069, group B vs group C ;)(2 =0.044,P =0.834). @Serum BMP-4 contents in group A ,B&C:BMP-4 contents were different
at different time points( F =41.753,P =0.000). For group A,there was no statistical difference in contents between 0.5 d and 3 d(t =
—-0.479,P =0.633) ,while the content at 15 d was higher than that at 3 d and 30 d respectively(z =7. 134,P =0. 000;¢ =7. 338 ,P =
0.000) . For group B, there was no statistical difference in serum BMP-4 contents among different time points( F =0. 510,P =0.678). For
group C,there was no statistical difference in contents compared between 0.5 d and 3 d(¢= -0.767,P =0.446) ,while the content at 15
d was higher than that at 3 d and 30 d respectively(¢=5.725,P =0.000;¢ =4.326,P =0.000). There was difference in serum BMP-4
contents among the 3 groups totally (F =122.299,P =0.000) . For the further comparision : content of group A was higher than that of group
B&C at 0.5 d(#=5.391,P =0.000;:=5.567,P =0.000) ;so did the contents at 3 d(¢#=4.678,P =0.000;z =3. 848,P =0.000). The
serum BMP—4 contents of group A was higher than that of group B&C at 15 d(z=12.007,P =0.000;: =6.561,P =0.000) ,and content of
group B was lower than that of group C(z= -7.591,P =0.000). The content of group A was higher than that of group B&C at 30 d(¢ =
7.094,P =0.000;¢=3.581,P=0.000) ,and content of group B was lower than that of group C(z= -3.753,P =0.000). There was in-
teraction between time and grouping factors( F =18. 404, P =0.000). @Serum BMP-4 contents in group | & II :serum BMP-4 contents
were different at different time points( F =40.910,P =0.000). For group I ,there was no statistical difference in contents between 0.5 d
and 3 d(z=0.335,P =0.740) ,while the content at 15 d was higher than that at 3 d and 30 d respectively (¢ =4. 586,P =0. 000;¢ =
3.796,P =0.000). For group Il ,the content at 0.5 d was lower than that at 3 d(¢= —0.898,P =0.000) ,and content at 15 d was higher
than that at 3 d and 30 d respectively(z=7.106,P =0.000;¢ =7.750,P =0.000). There was difference in serum BMP—4 contents be-
tween the 2 groups totally (F =69. 398 ,P =0.000) ,and the contents of group | at all the time points were all higher than those of group Il
(¢=5.027,P=0.000;:=3.124,P =0.006;¢=5.080,P =0.000;: =6. 100,P =0.000) . There was interaction between time and group-
ing factors( F =8.735,P =0.000). Conclusion ; Increasing of serum BMP-4 contents may be one of the reasons of occurring heterotopic
ossification for patients with traumatic brain injury , therefore , the incidence rate of heterotopic ossification may decrease by controlling of se-
rum BMP-4 contents postinjury properly.
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