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Related factors for surgical site infection in patients with diabetes undergoing plate fixa-

tion for distal radius fractures
ZHANG Tian, ZHANG Shang®™, LUO Yangtian, LI Huijuan, FU Wanli, and LI Minghao. Orthopedics Department, Henan Pro-
vincial Corps Hospital of Chinese People’ s Armed Police Force,Zhengzhou 450052, China

[ Abstract] Objective To explore the related factors of surgical site infection (SSI) in diabetic patients undergoing plate fixa-
tion for distal radius fractures. Methods A retrospective analysis was conducted on 897 patients who suffered from diabetes mellitus
and underwent palmar locking plate fixation for unstable distal radius fractures in the Henan Provincial Corps Hospital of Chinese Peo-
ple’ s Armed Police Force from January 2012 to June 2023. The patients were divided into two groups based on whether SSI occurred.
Univariate analysis was used to compare the factors, and binary variable multivariate logistic regression analysis was used to analyze the
risk factors of SSI. The receiver operating characteristic (ROC) curve was used to evaluate the predictive ability of the model.
Results Among the 897 patients, 43 patients (4.79%) developed SSI. The results of univariate analysis showed that the SSI group
was significantly younger than the non-SSI group, and the difference was statistically significant ( P=0.029) , and the SSI group proved
significantly higher than the non-SSI group in terms of proportion of male ,smoking, American Society of Anesthesiologists ( ASA) clas-
sification, general anesthesia ratio [ n, general/region, bone grafting ratio and blood loss, and the differences were statistically signifi-
cant (P<0.05). Regarding preoperative laboratory tests, the SSI group had significantly higher white blood cell count, whereas signifi-
cantly lower red blood cell count, hemoglobin, hematocrit, sodium, and albumin than the non-SSI group, and the differences were sta-
tistically significant ( P<0.05). Multivariate logistic regression analysis demonstrated that male gender (OR=2.83, 95%CI. 1.33~
5.99, P=0.007), ASA classification IV (OR=4.41, 95%CI. 1.47~13.25, P=0.008), smoking (OR=2.37, 95%CI. 1.20~
4.69, P=0.013), and bone grafting (OR=3.20, 95%CI. 1. 18~8.68, P=0.022) were independent risk factors for SSI develop-
ment. The area under the ROC curve of the predictive model was 0. 771, demonstrating good discriminative ability. Conclusions For
diabetic patients undergoing palm locking plate treatment for unstable distal radius fractures, special attention should be paid to high-

risk patients such as males, those with worsened systemic diseases,

B BB B AT EE, those with a smoking history, and those requiring bone grafts. It is
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= EEEE blood sugar control, reasonably select indications for bone grafting,
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strengthen infection prevention measures during the perioperative period, and develop individualized monitoring plans to reduce the risk

of surgical site infection and improve patient prognosis.

[ Key words)

VLA BRI A 472 BTt & s
e R (7 T 2\ e TR e R R AT 2 A A
UESE A e B AUR: S 14 1 BB PR A8
4 B B I AL AR B T KUBS: 23l O i R ACRE B
1.7 A5 4 £ 2 FRUE BRI £ T AR TR R
FHE DL BRI R, 1 BV IR G R BRI R
Jo B AL B S IR BB R S R R i 2 A
B S8 W) S e IR Sy B BB 2 2 B /N
Mk A0 v AR 2 R0 M R RE 5 A 41
THRE, AEZ2 A E o AR TR A s 2 e — 2D R
LM, I TR A A R T
(distal radius fracture , DRF ) 1 A4 UL 1) B P -8 4 2
U EREDRIR T v 5 2% o 3 v T AT
i AN 81 52 AR (volar locking plate, VLP) EL AN
FasE DRF B 28G5 75 30, 7R e S Bk 52 J7
T AL S 5 TR ELAT W AR A R A PR
SR AR5 IR RS B, e R A B (sur-
gical site infection, SSI) J& i # % {9 I K AEZ —, SSI
R R AR 2 AT BN ], 3 B2y 9% 1, i A 2
JR A BEE N DI AR BRI S O T
FiR I PR AT LT I B R PG, (05 5 AE 3R T RS
Z R IUGE A R AR BT R R
SST AT AE IKURS: A 2R, LAY S il PR 2R 5 ) il o $i 1
AT EE AR

1 MER5F*

1.1 % [P Hr 2012-01 £ 2023-06 763
BeHesz VLP [E € B A FaE DRE B, 0 AFRIE:
(D)W =18 %5 (2) MG AT E DRF HAEG )5
21 d WHESZ VLP 36775 (3) BIRHIZ W 0 BE PR oL 5
(4) B FBRYTFIsR e Myt 20 12 ~H . HE
BRARIE . (1) AU DRF; (2) 95 3814 ok 5% B8 1 B 3
(3) Z %035 (4) RETCAFAEN PG (5) K Hi25 4
W FH BSOS B BT R MR, e 897 191 £ 5 A AASTF
9%, AW RS B B e BE 2 0l S L UME (e B 5 .
LW25013) , A 55 £l R U8 T B Be fi 105 I R 48,
Wt RGBT A RE T 2R TE SR B T, LA
J PR SSIHRABE R BEI T I SRR RIS SSI B & A 1%
o SSI 3 ik FPEFNTRER I . P Fe Mk SSI & L
FARIG 1A H N A BIAL P K Bz IR 550 2 A S 1) Jee

diabetes; distal radius fracture; volar locking plate; surgical site infection; risk factors

e RS SSIE SCH T ARG 124 A N & A i 3Efif 2
TR RSP AR

1.2 FARE AT PR GO I R BT
B (D) ARG 50e, AR V) e
WO 5 (2) BEAE s -G I 52 0 , 445 v 1 e | i i
o5 MR RE 12 P B ZE P AT 9% ( chronic obstruc-
tive pulmonary disease, COPD) . "B T g A 4= W 4
SRR (3) BT OCAR B AR I L L E A
N [& 22 i 95 13 2 ( Arbeitsgemeinschaft fiir Osteosyn-
thesefragen , AO) 7374 ; (4) FARAKAF B, L HE %
PRI BRI H32 ( American Society of Anesthesiologists,
ASA) 734 BRI DT 30 SRR FAR B (AR TR B
=50 Bk FARE, <50 B IRT AR &) EBHE .,
Sl Rl Rh SR i AR A DK (5) R
IR e=Y e ek N S N8 ' O R 0 Ve 1167 o
NG i QA 1 i i O A S N1 = 2
PR HEE ORBT IR B LI E R
KA SSL, 43 SSI AL 43 il (4. 79% ) F1TE SSI 41
854 141(95.21%)

1.3 it R SPSS 26. 0 F ik T AR
ity b, b BBy 1E A P 43 4 R ] Shapiro-
Wilk K24, 1EZ i AL B LA wes 71, LI
FEBCR RS AEAS ¢ A 365 Al IE 2500 A i i 227 B
PLM(Q,,Q,) &, 41 Ll Rl Mann-Whitney U
K, 2R L% 2on , 4] LR F X A6 56
Fisher B I A8 1 SR BRL PR 2R 5317 07 1B TS E A 18
R R S5 AR B U E A Z R ALY S &
RIS R LK logistic M5 HTfiE SSI 2T
fER R S5 LL OR M1 95%CL Frn, HH logistic
(] YR RS N7 PRI R FH 2 A 4R AR AE e
ceiver operating characteristic, ROC) Y i
U 75000 %G B, 15 Hh 28 R 1 X (area under the
curve, AUC) , VL P<0.05 H2ZERAGHFE XL,

2 & R

2.1 R0 WA R R R R, SST 4
SRR TIC SSI A, 2 7 A it & X (P<0.05),
SST 241 55 1444 B EL WA LU A5 ASA 4390 ™ EE PR B
SRR HA) ARRAE 34 T AR R 5 Fb RS A L9 Ak
I =400 ml B F 135 T I8 SSLA, 2 R A 41t



148 REEE 2026422 H %537% 221 Med J Chin PAP,Vol. 37,No. 2, February 2026

RN (P<0.05), SL 3 KA 7, SSI 4H 1 40
it BT A5 s T 0 SSI4H , iR EL 40 i 2T 40 i |
MEALEE AL A7 HEE KR T

SSI 4], FARMHE] VIO KERK T I SSI 4, 2R A5
P23 L (P<0.05,% 1),

1 BERFEHEBZIFEBITNEEE SSI A5% SSI HBARELEL (xs)

Ei:in SSI ZH (n=43) JC SSI 4H (n=854) t/ Z/X* P
ik % 42.80+11.70 47.60+14. 10 2.19 0.029
PR (n;%) 7. 44 0. 006

3 33(76.74) 475(55.62)

'8 10(23.26) 379(44.38)
JEAEHL (n3%) 0.07 0.790

LAY 10(23.26) 214(25.06)

Vo) 33(76.74) 640(74.94)
B (n;%) 3.18 0.074

etk 159580 6(13.95) 223(27.28)

& 155 8h 37(86.05) 631(73.89)
FEILE(n; %) 6(13.95) 137(16.04) 0.13 0.715
WE PRI 1/ A1 8.29+1.19 8.52+1.22 1.17 0.244
FABSE]/min 173.42+113. 55 130. 42+67.29 -2.46 0.018
g M9 (3% ) 0(0.00) 54(6.32) 2.90 0.089
COPD(n;%) 1(2.33) 25(2.93) 0.05 0.818
FIEER 2 (n;%) 1(2.33) 17(1.99) 0.02 0. 879
WA (n; %) 17(39.53) 166(19. 44) 10. 18 0. 001
Il (n; %) 26(60.47) 515(60. 30) 0. 0004 0.983
PHHLE (n; %) 1.77 0.183

fkaEHE 34(79.07) 737(86.30)

R RE I 9(20.93) 117(13.70)
BT A0 532 (n;%) 1.30 0.521

A 10(23.26) 157(18.38)

B 4(9.30) 124(14.52)

C 29(67.44) 573(67.10)
ASA 3% (n;%) 18.09 <0.001

II 5(11.63) 155(18.15)

il 24(55.81) 605(70. 84)

v 14(32.56) 94(11.01)
JREE 2 (n;%) 12.26 <0.001

&5 18(41.86) 168(19.67)

X 5, 25(58.14) 686(80. 33)
BB (n;%) 7(16.28) 40(4.68) 11.09 <0.001
Rl fE (n; %) 23.17 <0. 001

<400 ml 30(69.77) 783(91.69)

=400 ml 13(30.23) 71(8.31)
[PPSR AAH I (03 %) 5(11.63) 53(6.21) 2.00 0.158
FARYOKE cm 7.56+0. 45 7.38+0.71 -2.49 0.016
A BT LA/ (mmol /L) 6.73+0. 55 6.79+0. 49 0. 80 0.425
LI F AR WA /d[ M(Q,,0,) ] 18.00(13.00,21.50) - - -
FI4iH/ (10°/1.) 10.29+5. 15 8.39+2.58 —4.43 <0. 001
AR AR/ (10°/1.) 6.58+4. 15 5.88+2.40 -1.81 0.071
WREL AL (10°/L) 1.49+0. 55 1. 69+0. 61 2.12 0.034
L4/ (10" /1) 4.11+0.57 4.30+0. 60 2.01 0.044
ML FE A/ (g/L) 124. 86+21. 00 130.97+17.25 2.24 0.025
T2 2 % 35. 66+5. 06 38.80+5.21 3.86 <0.001
BB F/ (mmol/L) 136.25+3. 87 139.71+3. 16 6.94 <0. 001
MM/ (g/L) 37.69+5. 57 41.68+5.24 4.86 <0.001
BT 8/ % 7.71%1.00 6.68+0. 87 -7.53 <0. 001

1 . SSL FAREBALEYL ; COPD. LB FEVENTRENG ; AO. BT I8 B E BT W4 ; ASA. 26 [E RRIRE I 23



REE 202642 H %3786 %28 Med J Chin PAP,Vol. 37,No. 2, February, 2026 149

2.2 VLP %97 % fkJas it <42 DRF & SSI % %
B % logistic @2 947 SR W, 5L EMLL, 5
PEARA: SSI R XURS: 251500 5 11 9% ASA 43 9UEH
FHEL , IV 2835 1 SST XU i 285 T v 5 WA 6 2 e
WA R A SST B IXUS: S 8 14 s 2 2 i A Y
BEBREZ T A H R A SSI A KU b 25 T,
SHAE G L (P<0.05,%2)

*2 VLP&TrHERKEHAIZE DRF 5 SSI B
% [F % logistic E134> 47

A OR(95%CI) [FIHARE brfiiR 7 P
B 2.83(1.33~5.99) 1.04 0.38 2.71 0.007
ASA 538

I %%

W% 1.16(0.43~3.17) 0.15 0.51 0.30 0.767

IVE 4.41(1.47~13.25) 1.48  0.56  2.65 0.008
W 2.37(1.20~4.69) 0.86  0.35 2.47 0.013
B 3.20(1.18~8.68) 1.16  0.51 2.29 0.022
T VLP. BB 008 B4R ; DRF. 458 B I Sy B 47 5 SSI. T AR ARz e
ASA. & E R EEITHh 23

2.3 Logistic =24 AIFm SSI & A #5 ROC 4947
ROC 73 1 ik 7, AUC g 0. 771 (95% CI: 0. 694 ~
0.849) , S H 5 A3 [ {8 - 2. 7229 I, I 450ER B Ky
67. 44% FFSIE N 77. 40% A5 REAS b 1 SP- 1 B
TR SR R 2R B MERR BE S 76. 92% , 3% W I
PR LA R X e ST (B 1)

Model
AUC=0.771
1.04
0.8
P 0.6+
&
B
0.4+
0.2
04
T T T T T T
0 0.2 0.4 0.6 0.8 1.0
-

B 1 %EZX logistic [B] Y3 #5 245 NI #E bR i 58 B 1T i
BTN EE SSI & £ #) ROC HiZ&E
SSI. [ & FARFBALERG ; ROC. 21 H TAERHIE

3 i it

ARWFFIET VLP 1670 IR 835 AT E DRF
J& SSI W &R K FER R W59 A 897 il
Horpr 43 i e Az SSILIRGLHE N 4.79% , HLH R 73T
7R, SSI 21 5E SSI ZHAEAF1% M0 WL R s L ASA
S BRI DT 2 RS AR R M | 4R AT AR B i
MLLTEE A R 2T 8 A L A& A S8 b8
ERAEGITFE L, ZHE logistic FIHHT B~ ,
B ASA SV G AR AN FEAE & & A SST AT
SEFERT AR . AW SE 45 5 B Tl IR 2 R 5 KL
Bz B, Ay il A A T BT R ek B AR

WEFEZ 5T 2 W, DRF ARJ5 I & 5E 5 245K
A, Galivanche 25" 5T K BR, WA & 4K
SHEEFAST 30 d WEEIEEIEM R R, Newton
SRS s, T WA ASA SR RIVER e FA B[]
FER 5 TF AR I 2K i FHF U T A XU 348 i 48 2 4 G
Pacchiarini 28" &3, VLP J5If KAE R FN 13. 5%,
REAERF 5T 3 BT — M AR RS I6 BR 22, TGP PR
I EE XA AR =

ARMEFE T UAE KFEAE IR H 35 BAS h R
i T Z MR X VLP 1897 AFE DRF J5 SSI 97k
SERM . Z R E AT, B & A SSI AR
PR 2. 83 %, 1X 5 Newton 251" (R BIF 9% 45 S —
XA RE S B MR RS TR SR PR 2 | IR
il 35 B 58 K B B R I WL AT G, ASA Ar SR
IV i 1 9 B 1y SSI XS THE (OR=4.41)
1 MR T 4% 0] 25 57 To S8 27 78 30, 45 SSI AU
FELEEAON , HA Y 4 SRS AL S] — 7 B BT
TR ARG A2 W BN, X kT AR A 4 Bk DT
A ZE WK R A SST B4 IR 2 Al M AR
(9 2. 37 1%, 5 Galivanche %" BB 5% 45 R — %0, X
F2 T Ao I SO | 2 2R G g 0 ) A A S
P, (HAATERERE, Yaradilms 25 AOBF ST 2 0, 1%
S AN 8.5 T B S T ) 33 B R ke A 2 21
A 1AL A R JXURSE 1 52 0 ] BB S B M Ak
P AEAR R 4] 2 T 22 (0 TR e it . B2 B
SR SSI RS 2 TR (OR=3.20) , iX Al fig 5 F
ARBTHEY K TFARBFAIEA -4 F R o = SOb
PR FB B A 2R A5 2 K, DR A A
HRRLERNE, kB 0B i S A TR S
AR, FIR /N H R B LB EE R Y 7
BEPRIIRAS T, 55 B 5 SO0 s AL 2= R R
SRR R ASA SRV R AR



150 R

2026 4£2 A

%374 %2 MedJ Chin PAP,Vol. 37,No. 2, February , 2026

MR 50 L 4t S (4L Ry RN R i B WA
2 I PR R O IR L D RE R A, — 2B PG
HAH UM, [R5 S R, BRI B A
e TS F S BN /N TRk D 0
TRECT D E R AL TF ARSI T F ARG AT AR
[i] , FEHE PRI 8 O A7 A6 0 OB P RN R It 5 T fig
BEAGIERN b, PE— 8 TR YL RS X BN 3
MEAER, L SFEOR)G SST K8 i, AWF5E44
ARHIALA AUC K 0. 771, SR T R IFAY X 4> RE
1, BRI FE R RZE 3 G IR Z) AR B H b, BAT
IR SE M A, X8 % BRI E A A B BT R
WA RN B T R

AT A JE Z AL AE TAL Ry 2 e [l B B Y
FEARA R, B 50 G AR TR (8, AT figse
M 25 SR A0 S | R R T 8 22 rp o i S PR AF 5
DAISUEASRH 5T 25 3L s FLyk, Bl U7 B [R]85 06, T g (A
T RIE R KA, XL R BRERT EAE S S )
WF5E e — 20 56 ek

25 LTI XA R 2 VP IRIT AR
& DRF B W H SOCHER M A E 2 S5 A
IR S K 1 B A 1 e DX BB R SOR AR, ™
M AL MR ], A BEVE PR RS M IE N U, i [l -
ARG TR B 1 e, I AR W D T 58, DAREAIR
SSI AR , ek B Tl

[ &% 30Hk]

[ 1] Vilaca T,Schini M,Harnan S, et al. The risk of hip and
non-vertebral fractures in type 1 and type 2 diabetes: a
systematic review and meta-analysis update[ J]. Bone,
2020,137(8) : 115457.

[ 2] DouJ,Wang J,Zhang Q,et al. Differences in the roles of
types 1 and 2 diabetes in the susceptibility to the risk of
fracture; a systematic review and meta-analysis| J |. Dia-
betol Metab Syndr,2021,13(1) :84-89.

[ 3] Ha]J,Jeong C,Han K D,et al. Comparison of fracture
risk between type 1 and type 2 diabetes: a comprehen-
sive real-world data[ J]. Osteoporos Int,2021,32(12);
2543-2553.

Vilaca T,Paggiosi M,Walsh ] S,et al. The effects of type

1 diabetes and diabetic peripheral neuropathy on the mus-

[4]

culoskeletal system: a case-control study [ J]. J Bone
Miner Res,2020,36(6) :1048-1059.
[ 5] Agarwal S,Germosen C,Rosillo I, et al. Fractures in women
with type 2 diabetes are associated with marked deficits in
cortical parameters and trabecular plates [ J]. ] Bone Miner

Res,2024,39(8) :1083-1093.

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Nandakumar D, Conover B M, Johnson M J, et al. Out-
comes of open or closed treatment of foot fractures: a da-
tabase study comparing patients with and without diabe-
tes[ J].J Foot Ankle Surg,2025,64(5) :655-659.
Van Hulten V,Rasmussen N,Driessen J] H M, et al. Frac-
ture patterns in type 1 and type 2 diabetes mellitus: a
narrative review of recent literature[ J]. Curr Osteoporos
Rep,2021,19(6) ;644-655.
Tanios M, Brickman B, Cage E,et al. Diabetes and im-
paired fracture healing: a narrative review of recent liter-
ature[ J |. Curr Osteoporos Rep,2022,20(5) :229-239.
Sheu A, Bliuc D, Tran T, et al. Fractures in type 2 diabe-
tes confer excess mortality: the dubbo osteoporosis epi-
demiology study[ J]. Bone,2022,159.116373.
Galivanche A R, FitzPatrick S, Dussik C,et al. A matched
comparison of postoperative complications between smokers
and nonsmokers following open reduction internal fixation of
distal radius fractures|J].J Hand Surg,2021,46(1) :1-9.
Newton W N, Johnson C A, Daley D N. Risk factors for
30-day complications and unplanned reoperation follow-
ing surgical treatment of distal radius fractures [J].
Hand,2024,19(4) :622-628.
Pacchiarini L,Oldrini L M, Feliri P, et al. Complications
after volar plate synthesis for distal radius fractures[ J].
EFORT Open Rev,2024,9(6) :567-580.
Yaradilmg Y U, Tecirli A, Ors C. Distal radius correction
osteotomy with tricortical bone graft is a successful meth-
od in heavy smokers [ J]. J Orthop,2020,18.150-154.
Faraj M,Schwartz A V,Burghardt A J,et al. Risk factors
for bone microarchitecture impairments in older men with
type 2 diabetes-the MrOS study[ J].J Clin Endocrinol
Metab,2025,110(5) :e1660-e1669.
Samakkarnthai P ,Sfeir J G, Atkinson E J,et al. Determi-
nants of bone material strength and cortical porosity in
patients with type 2 diabetes mellitus [ J].J Clin Endo-
crinol Metab,2020,105(10) :e3718-e3729.
Van Hulten V,Sarodnik C,Driessen J H,et al. Bone mi-
croarchitecture and strength assessed by HRpQCT in in-
dividuals with type 2 diabetes and prediabetes: the
Maastricht study [J].JBMR Plus,2024,8(9) :2z086.
Sewing L, Potasso L, Baumann S, et al. Bone microarchi-
tecture and strength in long-standing type 1 diabetes
[J]. J Bone Miner Res,2020,37(5) :837-847.
Ho-Pham L, Nguyen T. Association between trabecular
bone score and type 2 diabetes: a quantitative update of
evidence [ J]. Osteoporosis Int,2019,30:2079-2085.
(2025-10-17 Wefig - 2025-11-26 & 0))
(THIESEE X&)



