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Experimental study on internal fixation with screws through femoral epiphyseal plate CAO Jin,HU Shan-shan,
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ABSTRACT Objective:To explore the effect of internal fixation with screw through femoral epiphyseal plate on growth in-
hibition via an experimental study. Methods ; Forty New Zealand rabbits were randomly divided into 4 groups and 10 rabbits in
each group. Epiphyseal plate was injured by penetrating of screws,and the size of damage area was controlled by changing the
number of threads. Group A :blank group;group B:injury area accounted for 4% of the epiphyseal plate;group C:injury area
accounted for 6% ; group D :injury area accounted for 8%. The internal fixation was removed after 2 weeks, and the results were
observed with X-ray film for 4 groups to judge the complications such as early closure of epiphyseal. Results: In each group,
there were no statistical differences in the length of the femoral neck, the diameter of femoral neck ,the diameter of the femoral
head,and the epiphyseal plate closure time. The growth speed of the length and diameter of the femoral neck,as well as the
diameter of femoral head,were quicker on the early phase,and the speed was slowest when the epiphyseal plate was being
closed. Conclusion: The injury area of epiphyseal plate under 8% is safe for its growth. Because no evidences demonstrate the
growth inhibition of epiphyseal plate ,the screws can be used for rabbit epiphyseal plates.
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Fig.1 Measurement on the X-ray. FNL:the length of the femoral neck;
FND:the diameter of femoral neck ; FHD :the diameter of the femoral head
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Tab.1 Comparison of imaging measuring data of rabbit femoral neck length among 4 groups(x+s,mm)

415 BB — - - %%éﬁﬁg - - -
AT 1 ARG 14 AR5 5 ARJG 9 & KE13E  ARKF17E  ARFE20/
X HRZH (A 41) 10 29.4+0.9 31.9+0.8 33.921.0 35512 36.9+1.2 37.9+1.2 38.5x1.2
AR 4%41 (B 41) 10 29.3+1.0 31.9+0.9 33.8+1.1 35.540.8 36.9+1.2 37.7+0.9 38.2+1.0
AR 6% (C 41) 10 29.5+1.1 31.9+0.9 33.8+1.2 35.4+1.3 36.8+1.0 37.9+0.9 38.4x1.1
AR 8% (D 41) 10 29.4£1.0 31.8+0.9 33.7#1.1 35.240.9 36.5+0.9 37.5£1.0 38.1+1.1
F1{H§ - 0.146 0.110 0.206 0.401 0.887 0.766 0.605
P1H - >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
*2 BEKFEREREFEEHUNELERILE (545, mm)
Tab.2 Comparison of imaging measuring data of rabbit femoral neck diameter among 4 groups(x+s,mm)
415 S () o - - &%éﬁﬁﬁ - - -
ARHi 1 ARG 14 RIG 5 4 REoM  ARFE1BJH  RFE17TH  RF218
X HRZH (A 41) 10 7.020.4 7.520.4 7.9+0.3 8.2+0.3 8.5+0.5 8.8+0.4 8.9+0.5
AR 4%41 (B 41) 10 7.0+0.3 7.4+0.4 7.8+0.4 8.2+0.3 8.540.2 8.7+0.3 8.9+0.3
AT 6% (C 41) 10 7.0+0.3 7.5+0.3 7.9+0.4 8.2+0.2 8.5+0.3 8.7+0.3 8.8+0.4
AR 8% (D 41) 10 6.9+0.3 7.4+0.3 7.8+0.3 8.2+0.4 8.620.2 8.70.4 8.8+0.3
FAE - 0.345 0.615 0.617 0.310 0.810 1.041 0.848
P1H - >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
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Tab.3 Comparison of imaging measuring data of rabbit femoral head diameter among 4 groups(x+s, mm)

5 B () - - - Hi%%ﬁﬁ - - -

ARHiT 1 RiE 17 RJE 5 H A9 JH RE13E K17 AKE20H4
FHRRZH (A 4H) 10 9.0+0.4 9.6+0.3 10.1+0.4 10.5+0.4 11.0£0.3 11.3+0.5 11.540.4
itk i1 4%41 (B 41) 10 8.8+0.3 9.4+0.4 9.9+0.3 10.420.4 10.820.4 11.2£0.5 11.3+0.5
AT 6%41(C 41) 10 8.8+0.3 9.4+0.3 9.9+0.4 10.420.4 10.920.3 11.2£0.5 11.320.5
AT 8%4L(D 4) 10 8.720.4 9.30.4 9.8+0.4 10.320.3 10.8+0.3 11.1£0.4 11.2+0.5
F{E - 1.598 2.704 2.109 1.026 1.105 1.004 1314
P{H - >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

F4 FHESAEMERSIBRASHELRE(H)
Tab.4 Comparison of rabbit femoral neck epiphyseal plate closure time among 4 groups(rabbits)

w3 () _ ‘ : Hﬁ%‘éﬁ“%ﬂilﬂﬁﬂa‘rﬂ‘ ‘ \

ARHT 1 ARJE 14 ARJ 5 Ao ARF13E  AKF17H  AKF21)4
FHRZH (A 4H) 10 0 0 0 0 2 5 3
AT 4% (B 41) 10 0 0 0 0 2% 6** 2
AT 6%2H (C 4H) 10 0 0 0 0 e 6 3
it 8%41 (D 41) 10 0 0 0 0 3%* 5%* 2

V5 A GLHAR, 5¢=0, P=1.000; **¢=0.267 , P=0.606; ***?=0.392 , P=0.531
Note ; Compared with group A, *y’=0, P=1.000; **}*=0.267, P=0.606 ; “***=0.392, P=0.531
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Fig.2 Preoperative X-ray Fig.3 One week after internal fixation of rabbits in group A Fig.4 One

week after internal fixation of rabbits in group B Fig.5 One week after internal fixation of rabbits in
group C  Fig.6  One week after internal fixation of rabbits in group D Fig.7 One week after re-
moval internal fixation of rabbits in group A Fig.8 One week after removal internal fixation of rabbits
in group B Fig.9 One week after removal internal fixation of rabbits in group C  Fig.10  One week
after removal internal fixation of rabbits in group D  Fig.11 Epiphyseal plate closure of rabbits in
group A Fig.12  Epiphyseal plate closure of rabbits in group B Fig.13  Epiphyseal plate closure

of rabbits in group C  Fig.14  Epiphyseal plate closure of rabbits in group D
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