W TEES: 2026 2 48 5% 16 8]

i & MRNA-130b . PTEN B% &
BEREERYRBEEFENIARE
A ERABIMN O E

F0FE ZRR OEEZLZ FEH O OKRAK

[HE] BM FiTMEHRNA-130b(mMIRNA-130b) .58 10 BL @ AGR K FIBEER BE &k 1 FE B RIRER (PTEN) B & &5
fePR | BRRREIREKAK(PINP) . | B RARE G B HHKFS (B-CTX) MR B BT AFASEANIONNE. Fix BEN
2022 E3 A Z 2024 F 10 B FEARBREFHREBAENLO—ERBCEM 121 IR EBITEEHRERKER . K548
R ATICE 2 PCRIEA N MLE miRNA-130b /K3, 3R FESEL S & R Mt Ie 46 W M7 PTEN . B-CTX.PINP K, K/5 16 AXRBRE
B EBRFEAETED (RUST) I ER BB ABREE N, RIBRUST, BEED HIEFREA(RUST=7 2 )102 FIFI R A &4
(RUST<743)19fl, thEMABEMRTRR MBIEIRIZE R, X A Pearson 18 % 72 4711 7& miRNA-130b . PTEN /K 5 1 7% B-
CTX.PINPKFHIAERX M. RAZEE logistic AR EBTAGTEABERANEER, XAROC AT HEHERNES BT
REREBEROTNNE, R ERAAGHBZERFLLAKZMEPTEN.B-CTXKEHFFIEERAEA, M7EMRNA-130b.
PINPKEHRFTEEREA, ZRHELITERX(HP<0.05), RE4 AR MEmMRNA-130b 7K F 5 f7E PINP /K F £ IEF85%
(r=0.395,P=0.014) . 51 & p-CTX KE 2 71483 (r=-0.371, P=0.018) ; L& PTEN /K3 5 [ 55 P1NP 7K 3 £ a8 % (r=-0.418,
P=0.010) . 5117 B-CTXKEEIF483%(r=0.409,P=0.011) . FRE Klogistic B354 E7x, ¥ERFE KL IMEPTEN.B-CTXKE 514
EEmMREBMAEERAAMNIMIBREZ (1Y P<0.05), MiEFmMRNA-130b.PINPKESHEXWREBIAEERLSHIIHR
SRIPEE (1P <0.05), ROC ZH 7B 7w, M55 miRNA-130b PTEN.B-CTX.PINPBE AT A AUC 4 0.964, & T B3 TN #Y
AUC(0.841.0.850.0.700.0.696) (¥J P<0.05), #it 1035 mIRNA-130b . PTEN & Bt #5455 B-CTX.PINP 2R BB AREH
HERANEMER, 4 TISFRBEA RN S & B R RITFHTUNREE

[ X7 ] BB ERAS; 3RS MRNA-130b; £ 10 SLE A AWML K N EARERER

Predictive value of serum miRNA-130b, PTEN, and bone turnover markers for postoperative healing of tibial fractures
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[ Abstract ] Objective” To evaluate the predictive value of serum microRNA-130b (mMiRNA—-130b), phosphatase and
tensin homolog deleted'on chromosome 10 (PTEN), and bone turnover markers, namely procollagen I N-terminal propeptide
(P1NP) and type I collagen carboxyl-terminal peptide B special sequence (B— CTX)- for healing outcomes after surgical
treatment of tibial fractures. Methods This prospective study enrolled 121 patients with tibial fractures who underwent open
reduction and internal fixation at the 901st Hospital of the Joint Logistics Support Force of PLA between March 2022 and October
2024. At 4 weeks postoperatively, serum miRNA-130b levels were measured by quantitative real time PCR, and serum PTEN, B—
CTX; and"PINP levels were determined by enzyme-linked immunosorbent assay. Fracture healing was assessed at 16 weeks
using the Radiographic Union Scale for Tibial Fractures (RUST), with a score =7 defined as normal healing and <7 as delayed
union. Patients were accordingly divided into normal healing (n=102) and delayed union (n=19) groups. Clinical data and
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biomarker levels were compared between groups. Pearson correlation analysis was used to examine correlations among
biomarkers. Multivariate logistic regression was performed to identify independent influencing factors for delayed union, and
Results  The
delayed union group had a significantly higher proportion of patients with diabetes mellitus and higher serum levels of PTEN
and B-CTX, but lower levels of miRNA-130b and P1NP compared with the normal healing group (all P < 0.05). At week 4,
serum miRNA-130b was positively correlated with PINP (r=0.395, P=0.014) and negatively correlated with B—=CTX (r=-0.371,
P=0.018), while serum PTEN was negatively correlated with P1NP (r=-0.418, P=0.010) and positively correlated with(p ~
CTX (r=0.409, P=0.011). Multivariate logistic regression identified diabetes mellitus, elevated PTEN, and elevated B—CTX as
independent risk factors for delayed union (all P<0.05), whereas higher miRNA- 130b and higher P1NP were “protective

ROC curve was constructed to evaluate predictive performance of individual and combined biomarkers.

factors (all P<0.05). ROC analysis showed that the combination of the four biomarkers achieved an AUC of 0.964,
significantly greater than that of each individual marker (miRNA-130b: 0.841, PTEN: 0.850, B—CTX: 0.700, PA1NP:.0.696; all P <
0.05).
tibial fractures. The combined detection of these four markers provides excellent predictive efficiency for tibial fractures

Conclusion  Serum miRNA-130b, PTEN, P1NP, and B—CTX are independent correlates of postoperative healing in

healing outcome.
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