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Regional CT value in prediction of proximal femoral fracture

CHEN Bin ,Z0U Shi-ping, WANG Yue-hui ,ZHOU Yu,CHEN Wen-zhong, WANG Ai-guo ,SI Wen-teng (Department of Joint
Diseases , Zhengzhou Orthopaedics Hospital , Zhengzhou 450052 , Henan , China)

ABSTRACT Objective To investigate CT values of cancellous bone in femoral neck in adults over 60 years with proximal
femoral fractures. Methods From January 2020 to December 2020, a retrospective analysis was performed on 280 subjects aged
60 years or older who underwent bilateral hip CT examination,including 85 males and 195 females, 120 on the left side and
160 on the right side ,aged 75 (66,82) years old. One hundred thirty-six patients with proximal femoral fractures were included
in study group and 144 patients without fractures were included in control group. GEOptima CT was used to scan and recon-
struct horizontal , coronal and sagittal layers of proximal femur. CT values of cancellous bone in femoral neck were measured
and compared between two groups. The relationship between CT values of cancellous bone of femoral neck and proximal
femoral fracture was analyzed statistically. Results In terms of age, fracture group aged 79 (73.3,85.0) years old, non-fracture
group aged 69.5 (64.0,78.8) years old,and had significant difference in age between two groups (P<0.05). In terms of CT
value,regional CT value in fracture group was 8.62 (-3.62,27.15) HU,which was lower than that in non-fracture group
34.31(-5.93,71.74) HU(P<0.05). CT value on coronal view in fracture group was —8.48(-30.96,17.46) HU,which was low-
er than that in non-fracture group 40.49(5.55,80.71) HU (P<0.05). CT value on sagittal view in fracture group was —31.28
(=54.91,-5.11) HU,which was lower than that in non-fracture group 7.74(-20.12,44.54) HU (P<0.05). CT values on hori-
zontal view in fracture group was 0.17 (-23.13,24.60) HU,which was lower than that in non - fracture group 46.40
(10.42,85.18) HU (P<0.05). The mean regional CT values among three planes in the fracture group were lower than those in
the non-fracture group. Logistic regression analysis showed coronal CT value was influencing factors of proximal femoral frac-
ture ,and it could be written into regression equations that predict probability of fracture. Conclusion In adults aged over 60
years old, CT values of cancellous bone of femoral neck decreased with increasing age. The smaller CT value of cancellous bone
of femoral neck , the greater risk of proximal femoral fracture.
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Fig.1 PACS automatically read CT value (-20.59 HU) in ROI of femoral

neck on horizontal view

1.5 Sil=fabs

K SPSS 17. 0 it A4 it22 504 o AF1% I
BB AL e R A AN SR AL H 0 J2 T8 X 38, ROT
WS- CT 45 B W R AT & IES 00, R
FH AL E M(P25,P75) 37w , Wi 4L [a] Eb $¢R il Mann—



-1144-

FEEA 2023 4 12 5 36 55 12 ] China J Orthop Traumatol , Dec.2023,Vol.36,No.12

2 PACS [ B3 B 3hise OB & S0 IR 47 Hh o0 J2 T X ROT 4
HyF- CT {84 0.18 HU
Fig.2 PACS automatically read CT value (0.18 HU) in ROI of femoral

neck on coronal view

B3 PACS [l i HPF B 3l BB 30RO 0 2 0 X R RO 7
I F-#4 CT {6 5-5.41 HU
Fig.3 PACS automatically read CT value (-5.41 HU) in ROI of femoral

neck on sagittal view

Whitney U 5 PE 51500 5110 & PEGORL, SR H X° K
5o PRASREE TS B AR A A 005 R i
W CT {HI8] 1) ¢ 28, K F Logistic [8] 3 43 #fr gE 47 4 %
BRI G110 M. DL P<0.05 N2 RA it X, L
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35 i, Zc 101 i ; JoB 4l 55 50 i), Zc 94 i ; i 4l
PERN L #E, 22 S TG B L (=2.672,P>0.05) , ‘&
Prefzem 55 4, A4 81 5 JC B Hr 4l 22 65 4, 44
M 79 1) ; PRAMBI e, ZR L5 FEX =
0.630,P>0.05), W% 1,

*1 RBEEHBHASTENE - BEMER
Tab.1 Comparison of general data between fracture group
and non-fracture group

a5 - P51 /451 M (};25 , 531 /451

% P15)1/% e A
B4l 136 35 101 79(73.3,85.0) 55 81
TEFA 144 50 94 69.5(64.0,78.8) 65 79
o Bl X’=2.672 7=-6.361 Xx°=0.630
Pl >0.05 <0.05 >0.05
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Tab.2 Comparison of different regions and femoral neck CT values between fracture group and non-fracture group
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% 3 Logistic @3 &% Wald RiZ# 1
Tab.3 Wald hypothesis test of Logistic regression

coefficients
ERS s Bl SEf§ X1§i P14 OR(95% CI)
7 531 0.048 0.309 0.024 0.877 1.049(0.572,1.922)
AR 0.049 0.018 7.610 0.006 1.050(1.014,1.087)
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K- CTf  -0.007 0.007 0.954 0.329 0.994(0.981,1.007)
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LR Giil i 76.945  0.000
HL %t i 7.484 0.485
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Tab.4 Predictive power of regression model

AR A KeiiE R A
5 H TRAT ORI KM BRI R SO
B R% B %%

To B 72 31 69.9 29 12 70.7
D 25 74 74.7 12 25 67.6
JSNER g 72.3 69.2

3 itig

3.1 MBI B CT (e B 4 B -4 o
firft

AW TSR e B I 21 B SR X A CT AR
THA I (P<0.05) , KW B S A o X CT
(ELVB/IN | S R A B g B T ) — S B R AT
o 2 VR A R B, B T s R B (A SR AT S R
¥ 1l ) o5 EARBER I 80% LA L 5 3@ 4 Xk i
R DX I CT A A 00 5 ] LS A 8 P 3 A 2% A

T IR 3 g 2 2 B T B UGS o AR % D T, - AT 4L AR
SRR R, TC B I 2 R AR O /), 2% W Bl A AR 0% 1
B, 0 BB 3 v A A KU 3G . 2018 4R [ 5¢
DAfEFEZE RS Es R ER, R E 65 %L FA
B TR B RT3k 32.0%, HmEW kR TEKR
R TN B R 200 71 i R = 8 <N = 3 = s 1S
CT (B A 9/ 5B BT s 4 19 v e, 3 () S ke i i 48 o
AR 2% IR 3 v R R R ORI 9E B A TR R, AT
B IR B 3 v MR AT

Logistic [ 5 43 #7 25 3 & M B 300 e bR A7 X 3k
CT A R0 A % 2 I By 3 i B B AR DG 2 [ &=, HL b
RAE X IR, CT {E AT LA A8 D5 R B S05et R A X
3 CT B AT LA F 0 & A B B 30 o B B 049 XU o
K CTAEACA T B )5 T A5 %38 43 A HE B 3 g &
AT TS R 07 A8 I — 0T [l B 43 AT e oG
73 R A AT 5 73 AR A PRy CT (BB 5
A5ty JBE B 39 0 2 1) 1 B o i )R B M b i CT
BT e A T o AN RS T L. AR
T AT B0 ] AR Y ) TN RE ), ke PR AR AR
P RUERH N 72.3%, TERUEREA 73 S UERT R
69.2% , W\ hy B B 30 e R AV X 35k CT L 1 iy 703 B G
BT B I RE SR (IEH RN 74.7% 67.6%) .
3.2 R SR X CT {E A 1500 A1 30 i B vp 1
ST

550 5 A SR () B R T R A L A T
H CTAH Fi /N CTAEA A, AW 58 00 & 1) 2 B 8
SR AN B XA CT R, A2 5 JBE B S000 3T B DX 38 g 7K
TE/NRRE S B /ANE . B g6 BG4 H
LY QLY = N = I i A ES T B =
JE I8 /NG ik D N SRR N KB TN
PR T B /N CT A, RIMEZFE LR HE
R TR SE T R I R BE R R BN R AR
K E /N R T R E R, ms
PEBE I LR TE R E | L, 25 & seit
EE L (P>0.05), 4503 B I siER A 2 AR A i
B BB B T AR S — A R AR X
CT 2824 5% X 38 CT {858 B 10 Ak 3 o
Py kA

JBeH 30 DX 35 CT A0 2t 9 2 P JoT o, kT 1 B2 T
B A BB, A A OC T IR AR B ]
DLAR S o R AR B CT {8, 2% S T W g X
2k (dual energy X—ray,DXA), &k DXA 155 H A bF
% e HB ol At R A B % 1 0 5K (H DXA i
i 2 52 A B A8 T 40, 4 A AN H 00 B ol sl 7 7
B JBORH B HE Y U A A AR I R BB AL, I AE Y
B AN RE SO A U LS R s 534 DXA R



-1146-

FEEA 2023 4 12 5 36 55 12 ] China J Orthop Traumatol , Dec.2023,Vol.36,No.12

A T 122 D00 e o T 0 1A 19 P J5 1 2 LT T R
FRER P R AR TUE Fo D, FA OB e 3 X
W . W o R A 5 T b B i SR O L B
DL AT R FIBERR CT 49 S = 4k 5t BRI 6 11
B SR TR DXk CT B T T Je 3 3 4T o
3.3 B ST IR CT {EX 00 2 -4 28 & 9 1
#rd
BEAE E WAL IR, R 285 2B 3 W] — B 5 &k
Az — 0 P 30 S B AT AN A, P BRGSO i
Pro ABEFEEPEICH B8 X CT {6, H A2 E R4t
UM BE B 30 g B AT A S RS R 2R, 000 JBE B a0 A
(0 % A s JC IR A A 5 — 0 B 30 s B 47 i, e i
) R B T — DN A e SR G L, W S & A
BT A XU, 38 6 P 3 B0 OB 417, Ay i A 0 T it
PR o
S % Lk
(L] T8, ok ss TR 45 B BB A PEAME (R R 45 PE B 4T 1207 5 4 A
LR ILPT ], i A8 BT B A F 0 R 98 5 44 35,2018, 11(5)
425-437.
DING Y,ZHANG J,YUE H, et al. Expert consensus on diagnosis,
treatment and management of osteoporotic vertebral compression
fracture[ ] ]. Chin J Osteoporos Bone Miner Res,2018,11(5):425-
437. Chinese.
(2] bk, B BB AR VR A T I PR VPAG AT T 3000 1. oh e B
FAFIE B Hh 6 22 35,2017, 10(1) : 2-6.
LIN H. Clinical assessment and postoperative intervention of osteo-
porotic fracture[J]. Chin J Osteoporos Bone Miner Res,2017,10
(1) :2-6. Chinese.
(3] B3, ZMRul. S 40BR ST T 09 P05 5 P9 18 58 10 97 /4 T 1)
LT b E 45,2021 ,34(3) :195-199.
ZHAO Y,QIN W K. Focus on the evaluation and some questions of

internal fixation for femoral neck fracture[J ]. China J Orthop Trau-

[10]

matol ,2021,34(3):195-199. Chinese.
SI L, WINZENBERG T M, JIANG Q,et al. Projection of osteoporo-
sis—related fractures and costs in China:2010-2050[J ]. Osteoporos
Int,2015,26(7) :1929-1937.
SCHWAIGER B J,GERSING A S,BAUM T,et al. Bone mineral
density values derived from routine lumbar spine multidetector row
CT predict osteoporotic vertebral fractures and screw loosening[J ].
AJNR Am J Neuroradiol ,2014,35(8) : 1628-1633.
RAM G G,GOVARDHAN P. In-hospital mortality following proxi-
mal femur fractures in elderly population[]J]. Surg J,2019,5(2):
e53-e56.
AR R 2 2B B A A 7 SR B 2 2 v T BB AR A TR AT
g 2 VA R R R R AT Bl 4 R R A ()] v A g
BT P 4435 ,2019,12(4) :317-318.
OSTEOPO ROSIS AND BONE MINERAL SALT DISE ASE BRA-
NCH OF CHINESE MEDICAL ASSOCIATION. Epidemiological
investigation of osteoporosis in China and the release of the results
of the special action of "healthy bones"[]J ]. Chin J Osteoporos Bone
Miner Res,2019,12(4) :317-318. Chinese.
PRAETT , A=A, S %0, 45 . & AR I 3 B ks i B 5 CT
a2 T ] EBFIE AR 2% 35 ,2021,29(18) : 1706-1708.
CHEN H F,LI S S,GUO X M,et al. CT measurement of proximal
femoral bone quality for evaluation of hip fractures in the elderly
[J]. Orthop J China,2021,29(18) :1706—1708. Chinese.
SR, B, AR SRR I R AR Al R 2 AR T
AL WA ST (D). A B 5 O Ah R 2 3 ,2020,13(4)
295-298.
XIA J W,KANG B,WANG D L,et al. Influence of bone mineral
density of calcar femorale on the type of hip fractures in the elderly
[J]. Chin J Bone Jt Surg,2020,13(4) :295-298. Chinese.

LUO Y H,YANG H J. Comparison of femur stiffness measured from

DXA and QCT for assessment of hip fracture risk[J ]. J Bone Miner

Metab,2019,37(2) :342-350.

CUSCH H 3 :2023-01-30 A SC 40 - 25 F0)



