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A clinical study of injection of platelet-rich plasma combined with extracorporeal shock wave therapy for treat-
ment of nonunion of fractures
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ABSTRACT Objective: To explore the clinical curative effects and safety of injection of platelet-rich plasma( PRP) combined with extra-
corporeal shock wave( ESW) therapy for treatment of nonunion of fractures. Methods ; Fifty — eight patients with nonunion of fractures were
enrolled in the study and they consisted of 42 males and 16 females and ranged in age from 20 to 45 years( Median =34.5 yrs). The frac-

tures belonged to tibiofibular fractures(24 ) ,femoral shaft fractures(15) ,femoral neck fractures(8) ,ulna and radius fractures(7)and other
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fractures (4 ). All patients met the diagnostic criteria of nonunion of fractures established by U.S. Food and Drug Administration. The inter-
space between broken ends of fractured bone was <5 mm and no bone trabeculas were found between bony calluses. Meanwhile ,no shorten-
ing, angulation and displacement of broken ends of fractured bone were found. The patients were randomly divided into combination therapy
group and ESW therapy group,29 cases in each group. The venous blood was drawn from patients in combination therapy group and was
made into autologous PRP,and the contents of vascular endothelial growth factor( VEGF ) and transforming growth factor - 3 (TGF — ) in
autologous PRP were detected. The autologous PRP were injected into the broken ends of fractured bone which were fixed the position using
C —arm X - ray machine and then ESW therapy was performed on patients in combination therapy group. The patients in ESW therapy
group were merely treated with ESW therapy. The treatment were performed on patients in the 2 groups by the same group of surgeons for
consecutive 3 times with a 4 — day rest — insertion between times. The fracture healing was evaluated using X — ray films according to bony
callus and fracture line imageological scoring standard before the treatment and at 2,3,4,6 and 8 months after the end of the treatment re-
spectively,,and the complication incidences were observed. Results: The contents of VEGF and TGF - in pre — prepared autologous PRP
were 583. 87 +/-23.51 and 195.73 +/-26.08 pg/mlL respectively. All patients in the 2 groups were followed up for 2 — 8 months with a
median of 4 months. There was statistical difference in bony callus imageological scores between different timepoints before and after the
treatment , in other words, there was time effect( F =35.696,P =0.000). There was no statistical difference in bony callus imageological
scores between the 2 groups in general ,in other words, there was no group effect( F =9.872,P =0.518). There was interaction between
time factor and group factor( F'=56.877,P =0.000) . There was no statistical difference in bony callus imageological scores between the 2
groups before the treatment(1.77 +/-0.63 vs 1.79 +/-= 0. 65 points,t =0. 187, P =0.245). The bony callus imageological scores were
higher in combination therapy group compared to ESW therapy group at 2,3 ,4,6 and 8 months after the end of the treatment respectively
(2.45 +/-0.67 vs 1.95 +/-0.45 points,z =0.847,P =0.000;3.27 +/-0.55 vs 2. 14 +/-0. 15 points,s =2.578,P =0.000;7. 83 +/-
0.88 vs 3.87 +/-0. 54 points, =6.087,P =0.000;5. 87 +/-0.38 vs 3.75 +/- 0. 65 points, s =3.856,P =0.000;4. 67 +/- 0. 85 vs
3.25 +/-0.88 points,t =1.879,P =0.000) . There was statistical difference in fracture line imageological scores between different time-
points before and after the treatment ,in other words,there was time effect( F =42.876,P =0.000). There was no statistical difference in
fracture line imageological scores between the 2 groups in general ,in other words , there was no group effect( F =12.631,P =0.678). There
was interaction between time factor and group factor( F =67.541,P =0.000) . There was no statistical difference in fracture line imageolog-
ical scores between the 2 groups before the treatment(1.26 +/-0. 67 vs 1.28 +/-0. 68 points,z =1.587,P =0.342). The fracture line
imageological scores were higher in combination therapy group compared to ESW therapy group at 2,3,4,6 and 8 months after the end of
the treatment respectively(2.45 +/-0.87 vs 1.98 +/- 0. 78 points,t =2.876,P =0.000;3.42 +/-0. 35 vs 2. 12 +/- 0. 57 points,t =
5.687,P =0.000;6.12 +/-0.87 vs 3.45 +/-0. 64 points,s =9.864,P =0.000;5.62 +/-0.42 vs 3. 12 +/-0. 85 points,t =6.874,P =
0.000;4.21 +/-0.75 vs 2.85 +/-0. 64 points,t =3.587,P =0.000). No complications such as blood vessel injuries and nerve injuries
were found in both of the 2 groups. Conclusion; PRP combined with ESW therapy can promote fracture healing in treatment of nonunion of
fractures,and it has less complications ,moreover, it surpasses the monotherapy of ESW therapy in clinical curative effects.
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