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Design and experimental study of an epiphyseal slide-traction plate L/AN Ke-jian ,HONG Jia-yuan,Jl Yu-qing, DING
Zhen-qi,LIN Bin,ZHAI Wen-liang, CHEN Chang-qing. Department of Orthopaedics ,the 175" Hospital of PLA ,Zhangzhou
363000, Fujian , China

ABSTRACT Objective: To develop an epiphyseal slide-traction plate in child, which can supply the fracture a sufficient
internal fixation, and will not restrain the growth of epiphyses. Animal experiments were carried out with the plates to compare
the slide-traction with traditional plate. Methods:Develop a slide-traction plate for the configuration of the femur condylus of
children. Thirty adolescent goats in the experiment were divided into control group (12 goats) and plate group (18 goats). In
plate group, right femurs of goats were fixed with common plates and the left femurs with slide-traction plates. All the goats were
given X-ray examination at different time after surgery. And the goats were sacrificed at 3 and 6 month, histological method and
electron microscopy were performed to evaluate the development of epiphyseal plate. Results: The both femurs of the goats in
control group have no difference in evidence in length at all time we examined. And the both femurs of the goats fixed with
plates have no difference in evidence in length at 1 day after surgery. However,the both femurs of the goats fixed with plates
have difference in evidence in length at 1 month,2 month,3 month,6 month after surgery. The increased length of the femurs at
1 month, 2 month,3 month, 6 month after surgery was also compared with the length at 1 day after surgery, there was difference
in evidence between the right femurs of the control group and the femurs were fixed with common plates, but no difference in
evidence between the left femurs of the normal control group and the femurs were fixed with slide-traction plate (P>0.05). More
thicker epiphyseal plate were found in the left femurs than the right femurs of the group fixed with plates at 3 and 6 month after
surgery (P<0.01). In the plate group,safranine O staining showed epiphyseal plates at the left femurs had more fuscous staining
than the right femurs at 3 and 6 month after surgery and electron microscopy also found that the cells of the epiphyseal plates of
left femurs were more eugenic than the right femurs at 3 and 6 month after surgery. Conclusion: The epiphyseal slide-traction
plate can slide with the growth of epiphyses, which is suitable for fixation of the fracture in this part.
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Fig.1 The design diagram of slide-traction plate (D The plate head end
for the fixation of the distal epiphysis of femur (2 The plate body which
is used for the fixation of the femoral shaft, can slide in the groove of plate

head
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Fig.2 Bilateral fixation of goat femur in experimental group 2a.The post-

operative X-ray rightly after operation 2b.The postoperative 6 months X-

ray showed bilateral femur were not equal in length
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Tab.1 The comparison of the epiphyseal plate thickness and

the number of mast cells at the postoperative 3 months(x+s)
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HANMZ AT A AL B 2250 R IR R A A
5 3 AR T DL B AR X L R o AR A A
YA AL AT DL ZE AL, B A 2 S AR N R S & R A v LSy
o ARIF 64> WS AARIIFIE TN IR R LA R 3 2,
LIV, 225 GET AR L (P<0.01) 5 ¥ S A AR -5 %
M HLAR , 22 5 OGR4 38 S (P>0.05 ) 5 38 A9 AR -5 06 HE 2
A, 25 54 Geit24 7 L (P<0.01) s RF 6 A~ A NE K40 i & 4
RILFR 2, G400 0T HLE, ¥ S A -5 5 B AR | 22
ST ER L (P<0.01) ; 1 S AN 5 X BR 20 22 52 TE gt it

23 L (P>0.05) ;AN -5 X RRZH U, 2 R A ST E
SL(P<0.01),

2.3 Safranine O 12Uk~ MELLE R FO O e /R IE
% R AR [T 2 5 R 2 0 P R i T R e B & O e
FREL T LT S 8RN TR )5 3.6 /1 H Safranine O 41
LU b2 Y o ] 0 R T35 AN R [ 2, T Bl A AR ) 55 TE 5 %
BB ARJE 3.6 1~ H Safranine O ZH 24U k24 (AR B JCBH g %
5, AR EE ARG 3.6 S H Safranine O 4141 k22
BB SR (WK 4-5)

& 4-5 oR TSR M B T4l O e XEARSS 3.6 1
W S T A AR A
2.4 HBDUEEER  BHTHREET , IR X BRLH AN 2 AR
FEMIAR G 3.6 > H #RAECE 1G58 DCFRCH A M 2245 06 BR, 4
MULRIF T HUF TS A BT 43 ST 0, BRI P AT D= 5 LT

-

3a,3b, 3¢, 3dMKICHARST K 2.4.6 DML X Lo, 1T LTRSS 8 AR PN 1) St 5l

Fig.3 the experimental group showed sliding plate side of the left-to-right followed by postoperative day,2,4,6 months lateral films,we can see that the

head of the department of steel plate can slide out from the sliding chutes
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Tab.2 The comparison of the epiphyseal plate thickness and

the number of mast cells at postoperative 6 months(x+s)
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Fig.4 The comparison of the epiphyseal plates after Safranine O staining at postoperative 3 months (x40) 4a.Slide-traction plate side 4b. Common

plate side
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Fig.5 The comparison of the epiphyseal plates after Safranine O staining at postoperative 6 months(x40) 5a.Slide-traction plate side 5b.Common plate

side
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Fig.6 The comparison of the cells of the epiphyseal plate under electron microscope at postoperative 3 months(x5 000) 6a.Slide-traction plate side 6b.
Common plate side
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Fig.7 The comparison of the cells of the epiphyseal plate under electron microscope at postoperative 6 months(x5 000) 7a.Slide-traction plate side 7b.

Common plate side
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