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[Abstract] Objective To investigate the myocardial protective effect of remote ischemic preconditioning (RIPC) in elderly
patients with hip fractures and its correlation with age. Methods This study was designed as a prospective randomized controlled
trial. A total of 176 elderly patients with hip fractures admitted to the Seventh Medical Center of Chinese PLA General Hospital from
October 2023 to January 2025 were enrolled. All patients were divided into the control group (n=89) and the RIPC group (n=87)
using a random number table, and both groups received surgical treatment under regional block anesthesia. Patients in the RIPC
group received RIPC intervention one day before surgery and after admission to the operating room on the day of surgery, consisting
of three cycles of S-minute upper limb tourniquet compression followed by S-minute release. No corresponding intervention was
performed on the control group, and other perioperative management measures were consistent between the two groups. The primary
outcome measures were plasma concentrations of high-sensitivity cardiac troponin I (hs-cTnl) at baseline and at multiple
postoperative time points, based on which the incidence of myocardial injury after non-cardiac surgery (MINS) was calculated.
Secondary outcome measures included perioperative complications, length of hospital stay, and 30-day and 90-day postoperative
mortality. According to age, all subjects were further divided into 6 subgroups: control subgroups (group C1: 60-75 years, n=29;
group C2: 76-8S years, n=32; group C3: >85 years, n=28) and RIPC subgroups (group R1: 60-75 years, n=32; group R2: 76-8S years, n
=28; group R3: >8S years, n=27). The incidence of MINS, postoperative complications, length of hospital stay and mortality were
compared between the two groups within the same age stratum. Further age-stratified subgroup analysis was conducted, and the
interaction between intervention measures and age was tested using a logistic regression model. Results A total of 176 elderly
patients with hip fractures were included, including 40 males and 136 females, aged 60 to 99 years [median 81.0 years, interquartile
range (72.0, 87.0) years]. There was no statistically significant difference in baseline data between the two groups (P>0.05). Age-
stratified analysis showed that the incidence of MINS in group R1 was significantly lower than that in group C1 (P=0.046), while there
was no statistically significant difference in MINS incidence between group C2 and R2, or between group C3 and R3 (P>0.05). The
overall analysis showed no statistically significant differences in the incidence of MINS, complication rate, or mortality between the
RIPC group and the control group (P>0.05), but the length of postoperative hospital stay in the RIPC group was shorter than that in
the control group (P=0.045). Subgroup analysis indicated that only patients aged 60-75 years could benefit from RIPC, and the
interaction test suggested that age significantly modified the myocardial protective effect of RIPC. Conclusion The myocardial
protective effect of RIPC in elderly patients with hip fractures may be age-related. For elderly patients with hip fractures aged 60-75

years undergoing surgery, RIPC intervention significantly reduces the risk of myocardial injury, whereas this protective effect was not

observed in patients aged 76-85 years or >85 years. In addition, RIPC may shorten the postoperative hospital stay of patients.
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Tab.1 Comparison of baseline data between two groups of elderly patients with hip fracture

LS| X REZH (n=89) RIPC 41 (n=87) X/Z P
PERI[511(%)] 0.407 0.524
E: 22(24.7) 18(20.7)
UL 67(75.3) 69(79.3)
R[22, M(Q, Q)] 80(72.0,87.0) 81(72.0,87.0) -0.056 0.955
BMI[kg/m? M(Q, Q,)] 22.0(19.9,24.5) 22.7(19.5,25.4) -0.484 0.628
ASA ST H1(%)] 0.185 0.667
I-1T 55(61.8) 51(58.6)
-1V 34(38.2) 36(41.4)
WA 52 2[5 (%) ] 1(1.1) 5(5.7) 1.625 0.202
AR Cr[pmol/L, M(Q,, Q,)] 64.0(54.8,80.5) 68.0(52.0, 84.3) -0.357 0.721
ARHi hs-cTnl[ng/L, M(Q,, Q,)] 0.009(0.00S, 0.015) 0.011(0.006, 0.019) -1.333 0.182
BRAEZ 5 (1] (%) ]
it RS 16(18.0) 20(23.0) 0.679 0.410
At 25(28.0) 16(18.4) 2316 0.128
R Il 53(59.6) 53(60.9) 0.034 0.853
b 30(33.7) 40(46.0) 2.765 0.096
T2 A 6(6.7) 3(3.4) 0.422 0.516
J Hit 3(3.4) 5(5.7) 0.156 0.693
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B ZZ A BH 57 14(15.7) 14(16.1) 0.004 0.948
ACEI/ARB 14(15.7) 13(15.0) 0.021 0.885
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5 3 PO 1) 27(30.3) 32(36.8) 0.820 0.365
FIR KRR 2 18(20.2) 26(30.0) 2.190 0.139
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R [d, M(Q, Q)] 6.0(4.0,10.0) 6.0(5.0,9.0) -0.528 0.598
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YIFF A N 1 52 2(2.2) 8(9.2)
R B 18(20.2) 15(17.2)
A b L[5 (9)] 33(37.1) 29(33.3) 0.270 0.603
i B [ml, M(Q,, Q,)] 200(150, 200) 200(150, 200) -1.342 0.180
FAREHK [min, M(Q,, Q)] 120.0(87.5, 140.0) 100.0(85.0, 140.0) -0.869 0.385
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Tab. 2 Comparison of the incidence of MINS 3 days after

surgery in elderly patients with hip fracture among groups after age

stratification

21531 MINS %A= 3R [ (%)] OR(95%CI) P

60~75 % 0.862(0.745~0.997) 0.046
C14H(n=29) 4(13.8)
R14H(n=32) 0

76~85 % 0.697(0.213~2.284) 0.550
C2 4 (n=32) 9(28.1)
R2 4 (n=28) 6(21.4)

>85 % 2.526(0.660~9.674) 0.168
C3 4 (n=28) 4(14.3)
R34 (n=27) 8(29.6)

JENEN 0.812(0.373~1.770) 0.600
X HRZH (n=89) 17(19.1)
RIPC 4 (n=87) 14(16.1)
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Tab. 3

outcomes in elderly patients with hip fracture between two groups

Comparison of secondary postoperative clinical
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AR IELAE (%))
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