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HE. B R (ALP) AR L BTG A5 A X X (PTOA) B F &k P oy L
BEIREFHRRL O Ho0, FiE RIR20205F1 020235 12 A WA TARERESRE N TIFF
Rigyr e 786 B, MIERG 1 F0XHEAAEEFIZELEPTOA, 34 4 PTOA (364 )F=3E PTOA A
(4240) WM BH — R IH  F R K KB LE ARG 1509 £ B RRF ARG L3745 (AOFAS) Frin
7 ALP /KT KA Pearson #8 5% 5 #7 fn % L& ML w1 )2 AL A 547 dn 75 ALP /KT 5 AOFAS f9A8 & e An v B &
L5 PTOAZLSF# BMIVEIER Bt BHE T &% EREHH TEPTOAL(P <0.05), HAEHE
AR F AR X bdk, 273 R4t FEL(P>0.05). PTOAMAS B SHA &L EFHE T PTOA
21 (P <0.05), PTOA K5 14 AOFAS & T3E PTOA 28(P <0.05), PTOA 2R 5 RJG 1 4 ik ALP 89 2
183 TAEPTOA (P <0.05), Pearson #8 % M5 # 4 R B, i ALP K- 8 BMIE I E R B I1445
B XN\ 2 RAEEA ARG A S AOFASH 2 fi A8 X (r =—0.623.-0.412,-0.321,-0.278.,-0.356,—0.389,
—0.467,3¥) P <0.05), % LEMAE—EE T AR T T o iF ALP KT SF# 40 K )G 5F K 2 & AOFAS # 3 5%
" B Z& (b =—0.512,-0.234.-0.278, 3 P <0.05), Z5it BWAT FIEPTOA BH ik ALPK-FHFH, Bh
AOFAS Z fi#aX, #7ALP TREAL PTOAW R £ K&, L THAEA PTOA TN F5ARF 677 ¥2.5 .
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Change in serum ALP levels in patients with traumatic
osteoarthritis after ankle fracture and their effect on
ankle functional recovery*

Niu Xiao-hui, Zou Guang-yi, Min Hua
(Department of Orthopedic Trauma, Lishui People's Hospital, Lishui, Zhejiang 323000, China)

Abstract: Objective To investigate the changes in serum alkaline phosphatase (ALP) levels in patients with
traumatic osteoarthritis (PTOA) after ankle fracture and their effect on ankle functional recovery. Methods The 78
patients who received surgical treatment for ankle fracture in our hospital from January 2020 to December 2023 were
selected. They were divided into a PTOA group (n = 36) and a non-PTOA group (n = 42) based on whether they had
PTOA or not according to X-ray images 1 year after surgery. The general characteristics, surgical methods,
postoperative complications, the American Orthopedic Foot and Ankle Score (AOFAS) and serum ALP levels 1 year
after surgery were compared between the two groups. Pearson correlation analysis and multiple linear regression
analysis were used to investigate the correlations between serum ALP levels and AOFAS scores and their influencing

factors. Results The age, body mass index (BMI), fracture severity, degree of fracture displacement, and degree of
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involvement of the fractured articular surface in the PTOA group were significantly higher than those in the non-
PTOA group (P < 0.05). There was no difference in the sex composition and surgical methods between the two
groups (P > 0.05). The incidence of postoperative infections and the overall incidence of complications in the PTOA
group were higher than those in the non-PTOA group (P < 0.05). The AOFAS score 1 year after surgery in the PTOA
group was lower than that in the non-PTOA group (P < 0.05). The difference of serum ALP levels before and 1 year
after surgery in the PTOA group was higher than that in the non-PTOA group (P < 0.05). Pearson correlation
analysis indicated that serum ALP levels, age, BMI, fracture severity, degree of fracture displacement, degree of
involvement of the fractured articular surface and postoperative complications were all negatively correlated with the
AOFAS scores (r =-0.623, -0.412, -0.321, -0.278, -0.356, -0.389, and -0.467, all P < 0.05). The multiple linear
regression analysis revealed that serum ALP levels, age, and postoperative complications were independent factors
affecting AOFAS scores (b =-0.512, -0.234 and -0.278, all P < 0.05). Conclusions The serum level of ALP is
increased in PTOA patients after ankle fracture and is negatively correlated with AOFAS scores, suggesting that ALP
may be involved in the occurrence and development of PTOA and serve as a predictor and therapeutic target for
PTOA.

Keywords: ankle fracture; traumatic osteoarthritis; alkaline phosphatase; ankle joint; functional recovery
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BROCTT BT RRE W TRETZ—, A
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S T S AR 0 AR N T AERE Y. HE i
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B RE BRGSO A2
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U, AR e] T FR YT BR OGN 53T JS PTOA , 42 i (R %
BRI DIRE , A2 6 PR 00 A5 ik DR 1) 1] 85
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27, EPTOA M & R SR, i iy — Lk
A ALTE bR W] e R A AR A, BT DG A U AR
A HGAE SN, 3 AT REAE S PTOA Y T 45 b5 F1IA
JT A0 5 Bl B 2 [ (alkaline phosphatase, ALP ) J&
— BT AT NRE AL P R, RS 5
2 £ AR, 58 W M E A . ALPFE BT
WESEPEHC AR ARGE , FIr R @A R
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A 5T Ay [0 JE5E 1 o 491 %k HECBIF 5T, 36 B 2020 4F
1 —2023 4 12 H AEui K T N R B8 B 422 52 BR OG5 i
Pr FARIGIT 19 78 (i B 3, AR AR JE 1A 19 X A
£ H| W 15 & R PTOA , 432 PTOA ZH ATE PTOA 4,
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Topf 2 M 405 s ARG 145 N J6 Bk F AR gl HoAth
THRIT s @ARJE 1 AR N % RS 4T D) e HR 5 2
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[ AN RET e BRI ET EE SN, FARE
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130 —IH IE SR AR ) R BT
8 %0 (body mass index, BMI) & #7258 H (i 5% |
HI R Z R TR A5

132 AEHHAE  EFBE AN MBS i
i R RIRBE AN B ATARS CEITRIE M
P A5 AE L LA SR A s T gk 217 =X
1.3.3 % BB F A B E & 4 (American
Orthopedic Foot and Ankle Society Ankle—Hindfoot
Score, AOFAS) 3ok HI 35 [ 2 BRAMR B Il b &
(9 AOFAS Tk BROCTT DI RE , (48 P9 10 3l ¥
A A H R S5 D7 W 100 3, o3 BOBGE
FERERIC T D e B

134 i ALP KPR PRI S I Bl 6 A
IS5 AR BT AR S 1 AE R MLV ALP K-, 1 3

40 ~ 150 w/L™,
1.4 HiFFFHE

BOHE 23 A1 R FH SPSS 26.0 i 4k 4k . RO
DAL + bR 22 (x £ 9) Fon, O ¢ 46 50 5 T8I0
AL LA G H R (9% ) o, HeAE X R 56 5 A OG
53 AT H Pearson 125 5 5210 XU 28 (1 43 AT R HH 2 oo 4tk —
B, P <0.05 HZEFHGIH2#E X,

2 #HR

21 FWHBE-MILILLE
WIZH (B AR IS BML i T2 8 B B T
K2 BRI A, & x5, 2 R Aa Gtk
B X (P<0.05),PTOA A= TIEPTOA 4. PIZH iR
HHMM R FAR IR, &K%, 22 55
R L (P>0.05), W#E1,

x1 BMABRE—REAMLE
1 . B/ @f_&é/(y, BMI_/(kg/mz, BT B(%)
14i] X+s) X+s) Danis—Weber A%!  Danis—Weber B Danis—Weber C %I

PTOA 41 36 18/18 52.83 + 8.67 26.45 +3.12 6(16.67) 18(50.00) 12(33.33)
JEPTOA 21 42 22/20 4521 +7.54 23.67 +2.34 18(42.86) 18(42.86) 6(14.29)
X/ 0.021 4.123 4278 10.342
P1H 0.885 0.000 0.000 0.000
- %Wiﬁz/(mm, AT ﬁ%%ﬂ&/ FARTr= (%)

x£s) (%, x+5) A [ S E WRE T HEPIET [ 2
PTOA 41 8.67 +2.45 56.83 +12.34 24(66.67) 6(16.67) 3(8.33) 3(8.33)
JEPTOA 21 5.12+1.34 34.21+9.56 30(71.43) 6(14.29) 3(7.14) 3(7.14)
X/ vl 7.234 8.912 3.421
P 0.000 0.000 0.332

22 MWMAHABERBHRIELLR
WIZH R ARG Y JF RIE B E AR, &

XK Iy, 22 S A et (P <0.05) , PTOA 21 1
TAEPTOA 4], WLFE2.

*2 WMABEREHEZAELRE Hi(%)
215 n R I e Je JIRIRTE BAE HIAGS HIEIE a0 Bt
PTOA 4H 36 9(25.00) 6(16.67) 3(8.33) 3(8.33) 2(5.56) 2(5.56) 1(2.78) 15(41.67)
JEPTOA 2 42 3(7.14) 2(4.76) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(2.38) 7(16.67)
Xz {H 4.687 2.985 3.593 3.593 2.364 2.364 1.274 5.983
P 0.030 0.086 0.058 0.058 0.124 0.124 0.259 0.014

2.3 WHEEAOFASLEE
PTOA 41 . 3F PTOA 4 % K J5 1 45 AOFAS 43
#7(85.24+9.56) . (68.28 +9.59) 4%, £ 1 Kl , 2 FH A

5t 2 8 (1 =6.234, P =0.000) , PTOA 41 & T3k
PTOA 4.
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F10.000) .
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