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Correlation between highest point of greater trochanter and the ideal entry point for antegrade femoral nailing by
three-dimensional images CHEN Ke ,XUAN Jun ,NI Dong-liang, CHEN Yi,TANG Xu-ri,LI Xing-zhong, CHENG Hao ,and
WU Yang. The Second Department of Orthopaedics , Jinhua Municipal Central Hospital , Jinhua 321000, Zhejiang , China

ABSTRACT Objective:To provide reference of the ideal entry point for antegrade femoral nailing according to analysis
correlation between highest point of greater trochanter and the middle line of the medullary cavity in adults by three-dimen-
sional images. Methods: From January 2016 to January 2017,107 adults who underwent continuous computed tomography
(CT) scans were ultimately enrolled , including 64 males and 43 females with an average age of (51.7+£16.4) years old ;54 pa-
tients on the left side and 53 patients on the right side. Three-dimensional images were built by using image-processing software
(Volume Viewer) to reconstruct geometry of cortex and medullary canal. All people were grouped according to different
femoral greater trochanter morphology ,such as anterior apex (AA),posterior apex (PA),middle apex (MA) and none apex
(NA). Forwards inclination was adjusted to apparent neck shaft angle (ANSA) and true neck shaft angle (TNSA) on the coro-
nal and saggittal view,recorded as C—ANSA ,C—TNSA ,S—ANSA ,S-TNSA respectively, vertical distance from the middle line
of femur medullary cavity to the highest point of greater trochanter of femur on the 4 positions were measured and performed
statistical analysis, multiple linear regression was applied to analysis relationship between clinical data and VD value. Results:
(1)Comparison of VD value among 4 groups on the 4 positions, there were no difference in VD value between AA and MA
groups on the S—FANSA position ;and no differences in VD value among AA ,MA and NA groups on the C-~ANSA and C-TNSA
position. (2)There were differences in VD value among AA,MA and NA groups on the sagittal plane ;while had difference in
VD value between PA and NA group on the coronal plane. (3)Prediction equation of VD value on S—ANSA and S—=TNSA posi-
tion by multiple linear regression showed R=0.343, F=3.409,P=0.012 on the S—ANSA position; R=0.317,F=2.846,P=0.028 on
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the S=TNSA position; neck shaft angle and sex were risk factors of VD value on the sagittal plane ,while no difference in VD

value on the coronal position. Conclusion: (1)When indentify insertion point in adult femoral nail according to the highest

point of greater trochanter as anatomic landmark , the morphology of greater trochanter of femur should be distinguished to cer-

tain observation position , then evaluate migration before and after on the sagttial plane and lateral offset on the coronal plane.

(2)Migration before and after on the sagttial plane is increase with increase of neck shaft angle ,and the degree of migration of

female before and after is less than that of male.
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Tab.1 Comparison of clinical date among four types of
femoral greater trochanter

a5 - T (B AR 550 (i) T

B (%) £ K (%s,°)
PA 41 42 24 18 48.83+17.36 24 18 133.08+7.54
AA 2 14 7 7 55.57+1097 8 6 132.95+5.90
MA 2 25 17 8 53.56+14.32 13 12 127.27+6.72
NA 44 26 12 14 52.65+1884 9 17 128.83+7.02
PoE R(ER x’=2.71 F=0.824 X’=3.63 F=4.674
P1{a 0.438 0.484 0.304 0.004
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Note : PA stands for posterior apex , AA stands for anterior apex, MA stands

for middle apex, NA stands for none apex. The same below
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Tab.2 Comparison of VD difference on apparent neck-shaft angle(ANSA ) and true neck-shaft angle (TNSA ) positions
among 4 groups(x+s,mm)

R INA PRI
205 Bil%L PR T, PR R,
BR300 £ 7 HLIF A o 1 35T £ 52 HF 0L
AA 4 14 8.8+3.1 8.3+3.8 -5.55.0" —7.5+3.9%
NA 41 26 9.8+2.5"* 8.1+2.8"* -8.5+£3.4" —9.7+2.7"
MA 21 25 7.443 .2 71227 —3.542.6%% —4.542 624
PA 4 42 4 423 g 5.322.60% 5443 2% 46238500
FAf 16.429 6.817 104.023 118.728
Pl 0.000 0.000 0.000 0.000

W5 AA M, "=-1.05,P=0.296 ;"=1.34,P=0.188 ;*1=3.91; P=0.000 ;"'+=0.24 , P=0.812 ;"%=1.16, P=0.251 ;"%=3.30, P=0.002 ;-4=-2.25, P=0.030;
“%=-1.65,P=0.107;t=-9.57,P=0.000;"t=2.02,P=0.046 ;% =-2.91, P=0.006 ; “t=-10.32; P=0.000., 5 NA 20 # H ,**=2.97,P=0.005;*t=6.39, P=
0.000;"=1.25,P=0.216;"1=4.08 , P=0.000 ; “4=-5.86, P=0.000 ;*t=—17.11, P=0000 ; *=-6.89 , P=0.000 ; “1=—16.67 , P=0.000,, 5 MA £ 4{ ¢, ,*+=3.32,
P=0.001;"1=2.64,P=0.010;%=-11.79, P=0.000; “1=-10.66 , P=0.000 , * & /5% % 41 T IK i %5 1~ 2 & VD (EAFE G2 25 5 3% R 25 4L ORI P A~ 7
B VD A2, "PA:1=-2.221,P=0.032 ; *NA :1=4.035,P=0.000 ;"AA :1=4.382,P=0.001;*MA :1=2.846,P=0.009 ;'NA :1=2.420, P=0.023
Note : Compared with AA group,*t=-1.05,P=0.296;"t=1.34,P=0.188;*¢=3.91;P=0.000;"+=0.24, P=0.812;"%=1.16 ,P=0.251;"t=3.30, P=0.002 ;"¢
2.25,P=0.030;=-1.65,P=0.107 ;°t=-9.57 ,P=0.000 ;"t=2.02 , P=0.046 ; “t=-2.91, P=0.006 ; ®t=—10.32 ; P=0.000. Compared with NA group,*t=2.97,
P=0.005;1=6.39,P=0.000;"=1.25,P=0.216;"t=4.08,, P=0.000;*t =-5.86, P=0.000;t =—17.11, P=0000 ; ¥ =—6.89 , P=0.000 ; “t =—16.67 , P=0.000.
Compared with MA group,*4=3.32,P=0.001 ;"t=2.64,P=0.010;“t=—11.79, P=0.000 ; “t=—10.66 , P=0.000. *stands for statistical difference in VD value a-
mong different groups on the coronal postition ;“stands for statistical difference in VD value among different groups on the sagital postition. *PA :1=-2.221,

P=0.032;*NA :¢=4.035, P=0.000;"AA :+=4.382,P=0.001 ;"M A :1=2.846,P=0.009 ; 'NA : t=2.420,P=0.023
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S-TNSA  -0.278 -0.198 -2.092  0.039
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