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Relationships of Singh index to the geometric structure of the proximal femur and the

biomechanics of the load-bearing area in elderly patients with hip fracture
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Abstract: Objective To investigate the relationships of Singh index to the geometric structure of the proximal femur and the
biomechanics of the load-bearing area in elderly patients with hip fracture. Methods The clinical data of 82 elderly patients
with hip fracture (observation group) and 41 young adults with a history of closed hip fracture (control group) were selected
for retrospective analysis. The grading by Singh index, the geometric structure indexes of the proximal femur (femoral neck
axial length, neck-shaft angle, neck length, medial offset) and the biomechanical indexes of the load-bearing area (bone
ultimate stress, elastic modulus) were compared. Moreover, the relationships of Singh index to the geometric structure
indexes of the proximal femur and the biomechanical indexes of the load-bearing area were analyzed. Results According to
grading by Singh index, the proportions of grades II and III in observation group were higher than those of control group,
while the proportions of grades IV, V and VI were lower than those of control group (P<0.05). Compared with control group,
observation group had lower Singh index, neck-shaft angle, bone ultimate stress and elastic modulus, but higher femoral neck
axial length, medial offset and neck length (£<0.05). Hierarchical regression showed that the neck-shaft angle, bone ultimate
stress and elastic modulus were positively related to Singh index, while the femoral neck axial length had significant negative
relationships with Singh index (P<0.05). Conclusion The Singh index of elderly patients with hip fracture is closely related

to the geometric structure of the proximal femur and the biomechanics of the load-bearing area. The decrease of Singh index
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will significantly affect the geometric structure of the proximal femur and the biomechanics of the load-bearing area.
Keywords: hip fracture; elderly; Singh index; femur; geometric structure; biomechanics
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Table 1 Comparison of general data between two groups
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Figure 1 Analysis of imaging manifestations of hip fracture
a: Singh FE XL H VI ;b : Singh F5E VYL ; ¢ Singh F5E T HIVIL 5
d: Singh #5EU/r KL ; e : Singh FEEU /TP ; £: Singh F5 50795

B3 0 B AR AS AL TR LR 52 A B (L B A
N E R AS B N AERE L, RIVE AR BRI = Ay /32 7 T
B, AR =0 /AR

1.3 MEIEHR

1.3.1 #E A Singh I6# 5 2%

1.3.2 ¥F & 7 4 B B i 5% JL {7 4 #3 35 #% (FNA.
FNAL.MO.NL) fAFRE X & ¥ /1 #1545 ( B R BR AL
N HEEES)

1.3.3 24 Singh 58 5 iR B ik im JLA &R &
BEXEYHFERHNXR

1.4 FitER*

K H SPSS22.0 Bk 43 M o it i BB B 8 hs
HEZE KRN , K MASTREA ¢ K056 5 B R R R,
17 X Z K5 5 5 Singh $5 805 JRCE T v JLART 548 A R IX
A=) 12 AR SR FH 4 J2 LU SRR 23 #r 5 P<0.05 3R
N2ER BA G S R g K HE 0=0.05,

2.1 Singh¥g§#LLER

WEEZH Singh FEEU T T4 & Fb g T4 R4
V.V VIZ 5 HAE T4 IR (P<0.05) ; WEEE41AY Singh
FRBURT X B4 (P<0.05) . WL 2.
2.2 BRBIE LA EHIEIRILE

W22 20 %) FNA fIG T X% B4, iff FNAL MO, NL
BT IR (P<0.05), W33,

2 FLHEE Singh IBHLR

Table 2 Comparison of Singh index between two groups

Singh #5011 (%) ]

20 5] n Singh 844
1% IIES IES V4% V4 VIZL
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Table 3 Comparison of the geometric structure indexes of the

proximal femur between two groups
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2 3.087 7.662 2.662 4.942
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Table 4 Comparison of the biomechanical indexes of the

load-bearing area between two groups

2151 n RN T /Pa HHEA i/ MPa
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