4 46 B4 10 1] WOk BB k% % # Vol.46  No.10
2025 4 10 H JOURNAL OF HEBEI MEDICAL UNIVERSITY Oct. 2025 e 1177 -

L] 'L/k\' % L]

ZARRC BT I A AR R I @A
535 M) DAL 2% 23 B e Tl A5 1R A 4t

= A.RHEHF.MLBE
0 B Bk 2 W b 8¢ 2 181 BE B B, A 58 100050

[(WE] BN BRLEREHTRETEEREEI A B R, W@y LE A, FiE
2020 4F 1 J1—2023 4 12 J] 1 #R B B R 2 B Im db 5 A2 1 B8 B WA 1 28 4 I B % - TR B 3 SR 3 248 B IR 0 42
WIEARE 3N ABEF N EEERSARRA ="M BIHn=176), WHEIH BE K —B IR, Harris
KT INHEVE4) ( Harris hip score, HHS) 3 Al # 5¢ 15 T G IR 25, B 1 50 28 W B 52 36 Cenzyme-linked immunosorbent
assay, ELISA) &I T Al B B N 3 A Ik (procollagen type T N-terminal propeptide, PINP) B85 % /K, £H &
Logistic [543 87 8 & & 4F I B e T T B B I AR R A2 ma B 25 ) rms A2 % 6L 10 2 28 4F IR 7% 7 1R
BT E ARG A A A R AT ; 22 ) 52 1% TAER#E (receiver operating characteristic, ROC) i & 3T fifi #
TR (1% T 2550 5 A 9 Y 2 DT Ak A AR U0 ARE S 5 W AR 5 R 2 1AL — Bk s ORI BT A B R (vl 2 . BR R R 4L
IR =75 2 (59.7250) VE T R R 5 (66.67 %60 AR JE B YL (59.7206) (A I B BB A A (51,3900 N L& T R
T#H (36.93% .41.48 % .32.95 % .36.36 %) » HHS[ (45.36 +5.45) 43 ] \PINP[ (58.21+6.48 ) pg/L] . B ¥ E[ (10. 85+
2.67 Dpg/LIKFPAL T RAFH[(52.12£7.04) 4%, (70.54 +8.26) pg/L, (15.42 £ 3.38) pg/L, P <<0.05], ZH &K
Logistic [ /3 Hr 45 5 B R 4 =75 2 (OR=1.785) . I M B H (OR=1.978) . K 4= R 5 &Y (OR =
2. 112) J& BAF el 7+ W B r B B AR5 B9 @A A R Al sr fa s &R . PINP(OR=0.582) . H 5% (OR=0.517) 7K
FIt R AR R TR R E AR E IS AN RS R R R (P<<0.05) ., T 2B R s A &
EREHFRIBITEERGFI AR RMBMAA, 26 ROC ih4, M2 FmAy 0.815, HBAT R4 X 4 &
M—2tE, it FER CEITREREE OREEYE K PINP B E K FREEREETREIFEERGEEIFEEAR
B 37 5 e B3R, B b 5t SR At ) U ASE AU L A% 5 v 1) G R L A 1B, BB A 48 5 R AR D A MR IR YT O R
FREE TR L el 18 2 0 TS RIAE TR T A

[X@in] KEEIBIEE R E 5T doi:10.3969/].issn.1007-3205.2025.10.009

[(FEHES] R683.42 [Z#ftrED] A [XEH=S] 1007-3205(2025)10-1177-06

Analysis of influencing factors and construction of a predictive model for postoperative
fracture healing in elderly patients with intertrochanteric femur fractures
LI Yue, SONG Qing-qing, NI Guo-yu
(Department of Orthopedics, Beijing Friendship Hospital ,» Capital Medical University .
Beijing 100050, China)

[Abstract] Objective To investigate the factors influencing postoperative fracture healing
in elderly patients with intertrochanteric femoral fractures (IFF) and to construct a nomogram
prediction model. Methods A total of 248 elderly patients with IFF admitted to Beijing
Friendship Hospital, Capital Medical University from January 2020 to December 2023 were
selected as the research subjects. Based on fracture healing status at 3 months postoperatively,

patients were divided into the poor healing group (7 =72) and the good healing group (2 =176).
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General data were collected for all patients. Hip joint function was assessed using the Harris hip
score (HHS), and the levels of Procollagen type I N-terminal propeptide (PINP) and osteocalcin
were measured by enzyme-linked immunosorbent assay ( ELISA ). Multivariate Logistic
regression analysis was used to identify the influencing factors for poor fracture healing in elderly
patients with IFF. The rms package was applied to construct a predictive model for poor
postoperative fracture healing. A receiver operating characteristic (ROC) curve was plotted to
evaluate the predictive performance of the model, a calibration curve was used to assess the
consistency between the predicted probabilities and observed outcomes, and decision curve
analysis was performed to evaluate the net benefit of the model. Results The proportion of
patients aged = 75 years (59.72%), high degree of comminution (66.67%), postoperative
infection (59.72%), and comorbid osteoporosis (51.39%) in the poor healing group were higher
than those in the good healing group (36.93%, 41.48%, 32.95% ., 36.36%, respectively). The
HHS [(45. 36 4+ 5.45) points ], PINP level [(58.21 + 6.48) pg/L ], and osteocalcin level
[(10.8542.67) pg/L] in the poor healing group were lower than those in the good healing group
[(52.12+7.04) points, (70.54+8.26) pg/l., (15.42+3.38) pg/L, respectively, P <(0.05].
Multivariate logistic regression analysis showed that age = 75 years (OR=1.785), high degree of
comminution (OR=1.978), and postoperative infection (OR=2.112) were independent risk
factors for poor postoperative fracture healing. Elevated levels of PINP (OR = 0. 582) and
osteocalcin (OR=0. 517) were independent protective factors against poor postoperative fracture
healing (P <C0.05). The predictive model for poor postoperative fracture healing, constructed
based on the multivariate analysis results, had an area under the ROC curve (AUC) of 0.815 and
demonstrated good discrimination and calibration. Conclusion Age, degree of fracture
comminution, postoperative infection, and levels of PINP and osteocalcin are independent
influencing factors for poor postoperative fracture healing in elderly patients with IFF. The
predictive model constructed based on these results has high clinical application value, which can
guide clinicians in developing personalized treatment plans and rehabilitation programs, thereby
improving patient prognosis and quality of life.

[Key words]

femoral fractures; fracture healing; influencing factor analysis
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Comparison of general data between good healing group and poor healing group

15 8 P 50 OB, Y00 A CBIEL, 00 BMICH1%, %) W R
Liks 7 <75 % =75 % <28 =28 BI% Y% (B, %)
R4 176 112(63.64)  64(36.36) 111(63.07)  65(36.93) 142(82.68)  34(19.32) 94(53.41)  78(44.32)
AR 72 48(66.67)  24(33.33) 29(40.28)  43(59.72) 53(73.61) 19(26.39) 43(59.72)  36(50.00)
X2/t {8 0.205 10.796 1.520 0.824 0.664
P 0.651 0.001 0.218 0.364 0.415
151 K G I Sl (B Vo) BT IR CBIEL, %0 B TR PR BE CBIEL Y6 AN
T A Wl PR 1= B 1L E FaE A AE [ i %, Y0
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NS 72 34(47.22) 26(36.11) 25(34.72) 53(73.61) 19(26.39) 48(66.67) 24(33.33)  43(59.72)
X2/t 14 2.802 0.318 1.843 1.029 12.976 15.166
P {H 0.094 0.573 0.175 0.310 <0.001 <<0.001
- - B T B AR A 2 F AR [H] T AR i) A b ifi A B it 1]
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EREE 176 64(36.36) 12.85+2.24 73.64+15.71 200.48+47.24 17.324+1.85
ENCE 72 37(51.39) 13.26-2.38 75.31416.52 210.67454.30 17.58+2.12
*2 /el 4.779 1.285 0.749 1.475 0.962
P14 0.029 0.200 0.455 0.141 0.337
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R 176 6.83+1.94 10.72+2.63 52.12+7.04 70.544-8.26 15.42+3.38
AR 72 7.21+£1.68 11.17£2.74 45.3645.45 58.214-6.48 10.85+2.67
X2/t 8 1.454 1.208 5.139 11.317 10.236
P14 0.147 0.228 <20.001 <20.001 <20.001
®2 HEZE Logistic MASHEHRME R RN EE
Table 2 Multivariate Logistic regression analysis of influencing factors of poor fracture healing
A Inl 5 5 4 i i Wald X2 {H Pl OR {H 95%CI
AW (=75 ) 0.579 0.237 5.977 0.014 1.785 1.122~2.840
TR AR B (R 0.682 0.242 7.944 0.005 1.978 1.231~3.178
ENEIETICY) 0.748 0.227 10.806 0.001 2.112 1.352~3.298
B BUE A G 0.387 0.275 1.983 0.159 1.473 0.859~2.525
HHS —0.375 0.217 2.993 0.084 0.687 0.449~1.051
PINP —0.541 0.238 5.172 0.023 0.582 0.365~0.928
ERAES —0.660 0.251 6.908 0.009 0.517 0.316~0.846
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