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ABSTRACT Objective: To explore the relationship between serum microribonucleic acid (miR)-203a, miR-31-5p, miR-19b-1-5p
levels and delayed healing of fractures after operation in patients with femoral neck fractures and its predictive value for delayed healing
of fractures after operation. Methods: 292 patients with fresh femoral neck fractures who were underwent internal fixation treatment at
Affiliated Hospital of Xuzhou Medical University from January 2020 to October 2022 were selected as research subjects. At the followed
up examination 4 weeks after operation, the patient's serum miR-203a, miR-31-5p, and miR-19b-1-5p levels were detected, and patients
were divided into delayed group (n=36) and healing group (n=256) according to their fractures healing status. The influencing factors of
delayed healing of fractures after operation in patients with femoral neck fractures was analyzed by the multivariate Logistic regression.
The predictive value of serum miR-203a, miR-31-5p, and miR-19b-1-5p for delayed healing of fractures after operation in patients with
femoral neck fractures was analyzed by the receiver operating characteristic (ROC) curve. Results: At the followed up examination 4
months after operation, and the incidence of delayed healing of fractures was 12.33% . There were significant differences in age, smoking
history and combined with diabetes between two groups (P<0.05). The serum miR-203a, miR-31-5p, and miR-19b-1-5p levels in healing
group were higher than those in delayed group (P<0.05). Multivariate Logistic regression analysis showed that age greater than or equal
to 60 years old, combined with diabetes, reduced levels of serum miR-203a, miR-31-5p, miR-19b-1-5p were independent risk factors for
delayed healing of fractures after operation in patients with femoral neck fractures (P<0.05). ROC results showed that the area under the
curve (AUC) (0.95CI) of the three indicators joint detected was 0.841 (0.738~0.936), which was higher than the AUC when each
indicator was applied separately, and the sensitivity and specificity of the three indicators joint detection were also higher than those of

single indicator detected. Conclusion: Serum miR-203a, miR-31-5p, and miR-19b-1-5p are low expressed in patients with delayed
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healing of fractures after operation of femoral neck fractures, which are independent risk factors for delayed healing of fractures, and the

three indicators joint detection has high predictive value for delayed healing of fractures in patients with femoral neck fractures.
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Table 1 Primer design

Gene Primer sequence( 5'-3')
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miR-31-5p
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miR-19b-1-5p
R: TGCGTGTCGTGGAGTC
- F: GCTTCGGCAGCACATATACTAAAA

R: CGCTTCACGAATTTGCGTGTCAT
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Table 2 Comparison of serum miR-203a, miR-31-5p, and miR-19b-1-5p expression between two groups( xzs )

Gruops miR-203a miR-31-5p miR-19b-1-5p
Delayed group(n=36) 1.63+0.52 1.53+0.38 1.28+0.55
Healing group(n=256) 4.89+0.95 6.17+1.25 4.37+0.67

t -31.031 -46.136 -26.435
P 0.000 0.000 0.000
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Table 3 Comparison of general information between two groups case(% )

Clinical datas Delayed group(n=36) Healing group (n=256) b P
Gender 0.014 0.905
Male 15(41.67) 104(40.63)
Female 21(58.33) 152(59.37)
Age 5.983 0.014
<60 years old 12(33.33) 141(55.08)
2 60 years old 24(66.67) 115(44.92)

Damage side

Left side 17(47.22) 132(51.56) 0.238 0.626
Right side 19(52.78) 124(48.44)
Causes of fractures 0.042 0.921
Traffic accident 11(30.56) 86(33.59)
Falling from height 9(25.00) 68(26.56)
Fall 8(22.22) 57(22.27)
Other 8(22.22) 45(17.58)
Fracture type 2.149 0.143
Open 21(58.33) 116(45.31)
Closed 15(41.67) 140(54.69)
Smoking history 4.597 0.032
Yes 25(69.44) 129(50.39)
No 11(30.56) 127(49.61)

Merge underlying diseases

Hypertension 12(33.33) 53(20.70) 2.909 0.088
Diabetes 19(52.78) 51(19.92) 18.694 0.000
Coronary disease 10(27.78) 47(18.36) 1.782 0.182
Osteoporosis 0.696 0.404
Yes 13(36.11) 75(29.30)
No 23(63.89) 181(70.70)
Modus operation 0.009 0.926
Plate fixation 19(52.78) 133(51.95)
Intramedullary nail fixation 17(47.22) 123(48.05)

% 4 ZE X Logistic MIFHB SR BF BN BERFERAEHHME R

Table 4 Multivariate logistic regression model analysis of influencing factors for postoperative delayed healing in patients with femoral neck fractures

Indexes B Se Wald P OR OR 0.95CI
Constant -0.232 0.099 5.476 0.019 0.793 0.653~0.963
Combined with diabetes 0.855 0.228 14.036 0.000 2.352 1.503~3.678
Age2 60 years old 0.540 0.238 5.161 0.023 1.716 1.077~2.734
miR-203a -0.711 0.165 18.560 0.000 0.491 0.355~0.679
miR-31-5p -0.574 0.195 8.635 0.003 0.563 0.384~0.826

miR-19b-1-5p -0.465 0.170 7.481 0.006 0.628 0.450~0.877
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Table 5 Predictive value of serum miR-203a, miR-31-5p, and miR-19b-1-5p alone or in combination for delayed healing

in patients with femoral neck fractures after surgery

Indexes AUC(0.95CI) Threshold Sensitivity(n/N) Specificity(n/N) Youden index Accuracy(n/N)
miR-203a 0.759(0.585~0.915) 32 0.750(27/36) 0.730(187/256) 0.480 0.733(214/292)
miR-31-5p 0.737(0.512~0.965 ) 4.0 0.806(29/36) 0.684(175/256) 0.490 0.699(204/292)

miR-19b-1-5p 0.660(0.332~0.983 ) 3.0 0.694(25/36) 0.629(161/256) 0.323 0.637(186/292)
Combination 0.841(0.738~0.936) -6.0 0.861(31/36) 0.816(209/256) 0.677 0.822(240/292)

Note: The thresholds are rounded appropriately according to clinical practice.
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Fig. 1 ROC curve of the predictive value of serum miR-203a, miR-31-5p,

and miR-19b-1-5p alone or in combinationfor delayed healing in patients

with femoral neck fractures after surgery
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