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An experimental study of bovine type | collagen protein biofilms for prevention of tendon adhesions after ten-
don repair surgery

ZHA Zhuqing,ZHAO Zhiwei
Luoyang Orthopedic — Traumatological Hospital ,Zhengzhou 450016 , Henan , China

ABSTRACT Objective:To observe the effect of bovine type | collagen protein biofilms in prevention of tendon adhesions after tendon re-
pair surgery and to explore its possible mechanism of action. Methods: Sixty 3 — month — old CV - grade three — yellow chickens were ran-
domly divided into sham — operated group,model group and biofilm group,20 cases in each group. The surgery was performed on the 3rd toe
of right foot of all chickens to expose the digitorum profundus flexor tendon( DPFT) . After exposure of the tendon,the incisions were closed
directly in sham — operated group and the tendon rupture — and — repair models were built in model group and biofilm group through rupture
and reanastomosis of half of the DPFT of the 3rd toe. The incisions were closed directly after tendon repairing in model group,while the inci-

sions were closed after wrapping the bovine type | collagen protein biofilms around the repaired tendons in biofilm group. The health status,
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incision healing and tendon rupture were observed and compared between the 3 groups during the experiment. Some three — yellow chickens
were selected from each group at 2,4 and 8 weeks after modeling. The pathological changes of tendon tissues were observed and the sliding
distance and maximum anti — rupture load of tendons were measured. Results: All incisions healed well and no death and tendon rupture
were found in the 3 groups. The results of histopathological observation on tendon tissues showed that fibroblasts and collagenous fiber in-
creased more obviously in broken ends of tendons while fibroblasts aggregation and inflammatory cells infiltration decreased more obviously
in anastomosis ends of tendons in biofilm group compared to model group. There was statistical difference in the sliding distance of DPFT of
the 3rd toe at 1 N between the 3 groups at 2 weeks after modeling(0.92 +/-0.02,0.61 +/-0.03,0.86 +/-0.01 c¢m,F =196.200,P =
0.000). The tendon sliding distances were less in model group and biofilm group compared to sham — operated group (P =0. 000; P =
0.017) and were greater in biofilm group compared to model group( P =0.001 ). There was statistical difference in the sliding distance of
DPFT of the 3rd toe at 1 N between the 3 groups at 4 weeks after modeling (0. 91 +/-0.01,0.59 +/-0.01,0.87 +/-0.05 c¢m, F =
113.977,P =0.000) . The tendon sliding distances were less in model group compared to sham — operated group and biofilm group( P =
0.000;P =0.000) ,and there was no statistical difference in the sliding distance between biofilm group and sham — operated group( P =
3.651). There was statistical difference in the sliding distance of DPFT of the 3rd toe at 1 N between the 3 groups at 8 weeks after modeling
(0.91 +/-0.05,0.58 +/-0.01,0.90 +/-0.04 cm,F =114. 848 ,P =0.000) . The tendon sliding distances were less in model group com-
pared to sham — operated group and biofilm group( P =0. 000;P =0.000) ,and there was no statistical difference in the sliding distance be-
tween biofilm group and sham — operated group( P =4.732). There was statistical difference in the maximum anti — rupture loads of DPFT
of the 3rd toe between the 3 groups at 2 weeks after modeling (0. 99 +/-~0.01,0.33 +/-0.01,0.38 +/~0.02 N,F =2 052. 221,P =
0.000) . The maximum anti — rupture loads were less in model group compared to sham — operated group and biofilm group( P =0. 000;P =
0.031) ,and the maximum anti — rupture loads were greater in sham — operated group compared to model group(P =0.000 ). There was sta-
tistical difference in the maximum anti — rupture loads of DPFT of the 3rd toe between the 3 groups at 4 weeks after modeling(0.99 +/—
0.01,0.78 +/-0.01,0.81 +/~0.02 N, F =300. 318 ,P =0.000) . The maximum anti — rupture loads were less in model group compared to
sham — operated group and biofilm group(P =0. 000;P =0.017) ,and the maximum anti — rupture loads were greater in sham — operated
group compared to biofilm group( P =0.000). There was statistical difference in the maximum anti — rupture load of DPFT of the 3rd toe
between the 3 groups at 8 weeks after modeling(0.99 +/-0.01,0.96 +/-0.02,0.97 +/-0.01 N,F =6.065,P =0.021 ). The maximum
anti — rupture loads were less in model group compared to sham — operated group( P =0.035) ,and there was no statistical difference in the
maximum anti — rupture loads between biofilm group and sham — operated group and between biofilm group and model group (P =3.513;
P =7.582). Conclusion : Bovine Type [ collagen protein biofilms can prevent tendon adhesions after tendon repair surgery through promo-
ting endogenous healing and reducing exogenous healing.
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