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Abstract; Objective This study analyzes anatomical parameters of the hip in healthy people in Guangxi Zhuang Autonomous
Region, in order to provide evidence for the design and placement of the hip prosthesis. Methods One hundred people were
selected from 327 healthy people who were performed CT scans in our hospital, including 48 females and 52 males. The images
were imported into Mimics 15. 0 to perform 3D reconstruction and to analyze the parameters impacted to the hip arthroplasty. The
data were compared with other results from national and international studies. Results The measurement results for the relevant
parameters of the hip showed that SID was 55.38 £2.76, AD was 58.73 +4.40, CE was 39.41 +5.64, Al was 14.75 +3.20,
ABA was 49.76 +4.98, Sharp angle was 37.20 £3.75, AVA was 37.20 £3.75, ADD was 10.45 £2.22, AHI was 84.90 =
3.20, NSA was 127. 67 +4. 13, FNA was 13.98 + 0. 78, FHD was 43. 80 +4.63, FHH was 30.32 +4.90, FND was 34.04 +
3.25, FCL was 46. 11 £5. 32, and FO was 38. 55 £4. 62, respectively. The medial-lateral diameter of bone medullary cavity at the
plane of 20 mm above was 41. 98 +3. 02, midpoint was 25.95 £2.42, and 20 mm below the lesser trochanter was 19. 86 £ 1. 46,
respectively. The internal of the isthmus was 9.83 + 1. 15 and external of the isthmus diameter was 26.69 £ 2.05. The results
showed that there were significant differences of most parameters of the hip between two genders and between the left and right
except AHI, NSA, 20 mm below the lesser trochanter, and internal of the isthmus. Conclusion There are differences of hip joint

parameters between healthy people in Guangxi Zhuang Autonomous Region and other areas. Compared with other published data,
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CE angle is the most different, internal diameter of isthmus is smaller, and the morphology of the proximal femur partial is smaller.

Key words: Hip joint; 3-D reconstruction; Morphology; Parameter measurement
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Table 1 Resulis of measurement of the hip joint

WREK il Bt ot M M , o1 o m

Parameters Total Male Female Left Right
i 44,39 +13.75 40.81 £13.51 48.27 +13.04 - - -2.805 0. 006 - -
Age( year) . . . . . . . .
il 161.80 £16.19 165.46 +21.59 157.83 £3.92 - - 2.410 0.018 - -
Hight( cm) .80 +16. . . . . . X
SID ( mm) 55.38£2.76 55.58 £2.83 55.17+2.67 55.44+2.89 55.32+2.63 1. 046 0. 297 0. 326 0.745
AD(mm) 58.73£4.40 61.24 £3.42 56.00+3.66 58.51+4.34 58.94 +4.46 10. 474 0. 000 -0.695 0.488
CE(°) 39.41 £5.64 39.74+5.83 39.05+5.44 38.15+5.36 40.67 £5.66 0. 861 0. 390 -3.232  0.001
AHI(®) 14.75 £3.20 14.36 +2. 80 15.17 £3.56 14.98 £3.23 14.51 £3. 18 -1.782 0. 076 1.038 0. 301
ABA(mm) 49.76 +4.98 50.46 +4.53 48.99 £5.35 48.25+4.63 51.26 +4.87 2. 106 0.036 -4.473  0.000
Sharp angle 37.20£3.75 36.67 +3.57 37.76+3.88 37.17£3.63  37.22 +3.89 —-2.065 0. 040 -0.094 0.925
AVA(mm) 20.58 +5. 39 19.33 £5.22  21.94 +5.27 19.82 +5.22 21 +5.49 -3.156 0. 001 -2.008 0.046
ADD(mm) 10.45 +2.22 10.87 +2.20 10.00 2. 17 10.23 £2. 32 10.67 2. 11 2.828 0. 005 -1.369 0.172
Al 84.90+3.20 85.24+3.70 84.53+2.52 84.82+3.04 84.97 £3.36 1.610 0. 109 -0.337 0.736
NSA(°) 127.67 +4.13  127.26 +4.22 128.10+4.01 182.80+4.03 182.83 +4.21 -1.447 0. 149 1.493 0.137
FNA(°) 13.98 £+0.78 13.99 £ 0.77 13.97 £ 0. 80 13.93 +0.91 14.03 £0. 63 0.195 0. 022 -0.903 0.368
FHD( mm) 43.80 +4.63  45.58 £4.61 41.86 +3.81 43.60 £4.38 43.99 +4.87 6.193 0. 000 -0.582 0.561
FHH( mm) 30.32+4.90 31.22+4.58 29.35+5.07 29.41 +4.53  31.23 +5.09 2.740 0. 007 -2.672 0.008
FND(mm) 34.04 £3.25 35.21£2.85 32.78+3.19 33.68+3.26 34.40+3.20 5.701 0. 000 -1.575 0.117
FCL(mm) 46.11 £5.32 47.13 £5.74  45.01 x4.61 48.05 +4. 81 44.17 £5. 11 2. 860 0. 007 5.519 0. 000
Fo(mm) 38.55+4.62 39.94:4.87 37.05+3.83 37.61 +4.61 39.50 +4.46 4.677 0. 000 -2.944  0.000
MLD +20(mm) 41.98 +3.02 43.99+2.27 39.8022.06 41.99+3.09 41.97 £2.96 13. 676 0. 000 0. 050 0. 960
MLD( mm) 25.95 +2.42 26.29+1.85 25.58+2.89 25.87+2.50 26.03 +2.36 2.040 0.043 -0.484 0.629
MLD -20(mm) 19.86+1.46 20.04 £1.46 19.67 £1. 44 19.82 +1.48 19.89 +1.44 1.813 0.71 -0.354 0.724
IID( mm) 9.83+1.15 9.97 +1.01 9.69 £1.27 9.84+1.18 9.83x1.12 1.756 0.81 0. 052 0.724
IED(mm) 26.69+2.05 27.13+2.06 26.21+£1.93 26.76 £2.00 26.62 +£2.10 3.272 0. 001 0. 498 0.619
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Note: t1, P1 represent the sex group, t2,P2 represent the side group
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Table 2 Correlation analysis of the hip joint parameters
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F8(5)
Age(yenr)

(nm}
i:n(m) -0.618 1

A 0085 016 I

B -0.09  -0.19% 0.0 |

C 0417 005 -0 QM 1

D 0406 018 016 -0.07 -0 1

E 0.58° 003  0.05 02977 0557 -038°"

F -0.306° -0.051 0.058  -0.158° -0.462°" 0.339™ 058" |

G 0.140 -0.120 0.030 -0.035 004 00 002 010"

i} S08 039 0050 02397 039 -0170° 01977 -0.260 -0.1° )

I 0125 -0.188 0.9 0.083  0.280% -0.139  0.209° -0.1647 -0.163"  0.09 1

] 0.030 -02m° -0.09% -0.060 -0.035 0060 -0.062 0.0  0.6% -0.06 -0.06 1

K 00 -0112 -0.030  -0.003 -0.021 -0.1487 0.061 -0.029 007 0.0 -0.002 0.09 1

L 0.085 -0.106 0.0  0.348" 0.066 -0.361° 0.159° -0.107  -0.04  0.207°° 012 0.0% 0156 !

] -0.088 009 0.1% O.0427 0018 0052 0010 -0.048 -0.02  0.003  0.07  -0.253"" 0.089  0.x5* !

N -0.007 0.015 0.0 0307 003 -018 0047 -0.097 001 02307 -0.014  -0.086  0.14° 0.6 0.59° |

0 -0.m -0 000 0036 -0.058° -0.0547 -0.138 0.0 -0.015 0.0 -0.02 029 004 0.7 -0.28 0.04 1

P -0.02 0.0 0.0 0.2 -0007 -0.113 -0.031  -0.081 -0.45 0267 -0.013 0.9 0.095 0.0 030 055 016" 1

1] -0.306% 0.201™ -0.09 0.4267 -0.067  0.085 -0.008  0.008 -0.29" 0005 -0.0%5 -0.12 -0.113 0086 0.0 0157 003 oMt 1

R -0.3007 004 -0.310% 0084 0.3 0237 -0 00517 0035 -0.006  -0.006 0.0 007 026 014" -0.080 -0.00 -0.105 0.4M° 1
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T <0057 0.1% <0339 0098 010 ou6™ -0.U1 0.0 00 -0.08 -0.010 -0.020 -0.07 -0.244° -0.126 -0.158" -0.066 -0.14° 0358 0819 095 |

U 0307 01 0317 01997 -0.093 0.8 -0.08  0.00 -0.04 -0.031 -0.08 -0.094 -0.005 -0.161° -0.127 -0.02 0.000 -0.07% 0508 0860 0.79° 0" 1
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** Correlation is significant at the 0. 01 level; * Correlation is significant at the 0. 05 level

A: Vertical diameter (mm)B: Acetabular diameter(mm) ; C: Center edge angle(°) ;D: Acetabular index (°)E; Abduction angle(°); F: Sharp angle(°);
G: Anterversion angle(°); H: Acetabular depth to diameter(mm);I: Acetabular head index;J: Neck-shaft angle (°);K: Femoral neck anteversion(°); L:
Femoral head diameter(mm);M: Femoral head height(mm);N: Femoral neck diameter(mm); O; Femoral calcar length(mm) ;P Femoral offset(mm);Q;
Medial-lateral diameter of the bone medullary cavity at a plane 20 mm above lesser trochanter(mm) ; R: Medial-lateral diameter of the bone medullary cavity at

the midpoint of less trochanter(mm) ;S: Medial-lateral diameter of the bone medullary cavity at a plane 20 mm below lesser trochanter(mm) ;T: Intemnal diameter

of isthmus(mm) ; U.External diameter of isthmus(mm) ; t1,P1 represent the sex group,t2,P2 represent the side group.
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Table 3 Comparison of the CT data between this study and other published data

¥ Date BB Han YY[4! Ma WHU! Zhang Yang!®) Vandenbussche!”!  Tallroth!®] Murphy!®!
HZ & Sample size 100 96 69 80 100 40 34
B 95 #i.3%, Research area I} FHHk 11§ X 3 ¥ *H
SEWE (% ) Age(year) 44.39 £13.75 56.3 44.8 31.38 55.3+20.0 47.5 53. 6
B #& Hight(em) 161. 80 +16. 19 ik F R 167. 25 Kk R P37
#A8 T4 SID(mm) 55.38+2.76 53.79 £3.92 59.03 +3.73 58.74 +4.20 48.5 +4.4
®MEAEZ AD(mm) 58.73 £4.40
F %M CE(°) 39.41 +5. 64 33.59 +5.91 33.46 +4.23 41.0+7.00 37.50 +£10.00
BALE AHI(®) 14.75 £3.20 8.7+5.34
MAESERM ABA(°) 49.76 £4.98 51.27 +4.16  41.00 £3.94 49.32 £3.77 38.7+4.8 53.00 +6. 30
sharp # Sharp angle(°) 37.20 £3.75
MAERE A AVA(®) 20.58 £5.39 20.92 £5.55 11.63 +3.91 20.09 £2. 56 16.9 £5.5 21.0+7.00 20.40 £7.10
H#AHR ADD(mm) 10.45 £2.22
kB 5 AL 84.90 +3.2
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Table 4 Comparison of the measurement of the proximal femur by CT scanner between this study and other published data

¥UIE Data AR Lu QY[¥®! Zhang Yang!®!  Wang Weil'')  Zhang cGl! RUBIN('* Laine!'*]
B4 & Sample size 100 164 60 110 32 50
BF R #u I Research area i} HERBKX #EHX Kpide Ko AR HRPA
£E % Age(year) 44.39+13.75 58.56 31.38 41. 55 49.8 82 70
B & Hight(cm) 161.80 +16. 19 165. 28 167. 25 167.9 - - -
BT F NSA(°) 127.67 +4.13 128.76 £+6.30 129.61 +10.32 127.7 7.7 127.86 +5.91 122.9+7.6
BB AT M FNA(®) 13.98 +0. 78
BB LH®% FHD(mm) 43.80 +4.63 44.90 £3.52  45.22 +3.61 44.9 £2.7 45.11 +3.76 43.4 +2.6
Bk EF FHH(mm) 30.32 £4.90 49.9+6.5
M S EH % FND(mm) 34.04 £3.25
B MM K E FCL(mm) 46.11 £5.32
BB LB Fo(mm) 38.55+4.62 38.15+5.3 37.16 3,85 37.14£5.75  47.0+7.2
T +20 A5p4% MLD +20(mm) 41.98 £3.02 45.12 +4.67 41.69 +4.43 43.3+7.2 41.62 +5.12 43.15.0 45.42 +4.46
T {4+ MLD(mm) 25.95+2.42 24.96 +3.65 25.62 £4.02 25.9+4.5 25.88 +3.44 27.9 +3.6 28.73 £3.21
T-20 4 4+42 MLD-20( mm) 19.86 £ 1. 46 18.94 £2. 67 25.62 +4.02 18.5 3.4 17.96 +2. 84 21.0£2.7 20.41 £2.14
B N 42 1ID (mm) 9.83+1.15 11.04 £2.02 9.34 £1.68 11.2+2.3 10.16 +1. 54 13.1 2.1 11.06 + 1. 88
WA 42 IED(mm) 26.69 +£2.05 26.65 £3.61 25.50 £2.32 26.4+3.0 26.81 £2.45 26.7+1.8
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