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Predictive Value of Serum NSE, LP-PLA2 Combined with CAR
on Postoperative Delirium in Elderly Patients with Intertrochanteric Fracture

of Femur after PFNA Internal Fixation*
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ABSTRACT Objective: To investigate the predictive value of serum neuron specific enolase (NSE), lipoprotein-associated phospho-
lipase A2 (LP-PLA2) combined with C-reactive protein to albumin ratio(CAR) on postoperative delirium in elderly patients with
intertrochanteric fracture of femur after proximal femoral nail antirotation (PFNA) internal fixation. Methods: 209 elderly patients with
intertrochanteric fracture of femur who were admitted to The Third Affiliated Hospital of Beijing University of Traditional Chinese
Medicine from April 2020 to February 2023 were selected. All patients were treated with PFNA internal fixation, serum NSE, LP-PLA2
and CAR were detected before operation, patients were divided into delirium group and non-delirium group according to whether delirium
occurred after operation. The factors affecting postoperative delirium were analyzed by multivariate Logistic regression analysis. The value
of NSE, LP-PLA2 and CAR in predicting postoperative delirium were analyzed by receiver operating characteristic (ROC) curve. Results:
Postoperative delirium occurred in 43 cases, with an incidence of 20.57%. Serum NSE, LP-PLA2 and CAR in delirium group were higher
than those in non-delirium group (P<0.05). Multivariate Logistic regression analysis showed that older age, longer operation time, high
NSE, high LP-PLA2 and high CAR were risk factors for postoperative delirium in elderly patients with intertrochanteric fracture of femur
(P<0.05). The area under the curve(AUC) of NSE, LP-PLA2 and CAR in predicting postoperative delirium in elderly patients with
intertrochanteric fracture of femur was 0.784, 0.808 and 0.820 respectively, the AUC of combined prediction was 0.907, which was higher
than that of single prediction. Conclusion: The levels of serum NSE, LP-PLA2 and CAR are increase in postoperative delirium in elderly
patients with intertrochanteric fracture of femur after PFNA internal fixation, high levels of NSE, LP-PLA2 and CAR are the main risk
factors for postoperative delirium. The combination of NSE, LP-PLA2 and CAR has a high predictive value for the risk of postoperative
delirium.
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Table 1 Comparison of serum NSE, LP-PLA2 and CAR between delirium group and non-delirium group(xt s)

Groups n NSE( pg/mL) LP-PLA2(ng/mL) CAR
Delirium group 43 15.32+ 4.32 405.62+ 35.39 3.16x 0.49
Non-delirium group 166 10.42+ 2.49 365.82+ 20.18 2.24+ 037
t value 9.639 9.669 13.533
P value <<0.001 <<0.001 <<0.001
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Table 2 Univariate analysis

Projects Delirium group(n=43)  Non-delirium group(n=166) t/x* value Pvalue
Age (year) 67.10% 5.02 6432+ 3.19 4.468 <0.001
Gender [n(%)]
Male 19(44.19) 85(51.20) 0.673 0.412
Female 24(55.81) 81(48.80)
Body mass index( kg/m?) 23.16x 1.68 23.35¢ 1.77 0.634 0.527
Degree of education [n(%)]
Junior high school and below 23(53.49) 95(57.23) 0.194 0.659
High school and above 20(46.51) 71(42.77)
History of smoking [n(%)] 26(60.47) 108(65.06) 0.313 0.576
History of drinking [n(%)] 21(48.84) 76(45.78) 0.128 0.720
Basic disease [n(%)]
Hypertension 32(74.42) 125(75.30) 0.014 0.905
Type 2 diabetes 28(65.12) 104(62.65) 0.089 0.765
Hyperlipemia 21(48.84) 92(55.42) 0.596 0.440
ASA classify [n(%)]
II level 17(37.21) 72(43.37) 0.206 0.650
I Tevel 26(62.79) 94(56.63)
Time to injury to surgery(d) 3.65¢ 1.19 3.24+ 1.27 1.910 0.058
Operation time(h) 2.79+ 0.43 2.13+ 0.32 11.175 <0.001
Anesthesia methods [n(%)]
General anesthesia 16(37.21) 75(45.18) 0.883 0.347
Epidural anesthesia 27(62.79) 91(54.82)
Postoperative analgesia [n(%)] 32(74.42) 86(51.81) 7.103 0.008
& 3 ZERE Logistic BIAS 17
Table 3 Multivariate Logistic regression analysis
Variable B SE Wald * Pvalue OR(95%CT)
Constant 10.326 3.062 11.372 <<0.001 -
Age 1432 0.469 9.322 <0.001 4.187(1.669~10.499)
Operation time 1.021 0.341 8.964 <0.001 2.775(1.423~5.416)
NSE 0.715 0.261 7.504 <0.001 2.044(1.226~3.409)
LP-PLA2 0.642 0.262 7.505 <0.001 1.900( 1.137~3.176)
CAR 0.695 0.272 6.004 0.006 2.003(1.176~3.415)
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Table 4 Predictive value of serum NSE, LP-PLA2 and CAR for postoperative delirium in elderly patients with intertrochanteric fracture of femur

Indexs AUC (95%CI) Critical value Sensitivity( % ) Specificity (%) Youden index
NSE 0.784(0.722~0.838) 12.79 pg/mL 74.42 78.92 0.533
LP-PLA2 0.808(0.748~0.859) 384.19 ng/mL 76.74 81.33 0.581
CAR 0.820(0.761~0.869 ) 2.75 81.40 83.73 0.651
Unite 0.907(0.860~0.943 ) - 95.35 85.54 0.809
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Fig.1 ROC curve of serum NSE, LP-PLA2 and CAR on postoperative

delirium in elderly patients with intertrochanteric fracture of femur
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