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Abstract

Objective: To explore the incidence of moderate to severe postoperative pain in patients with limb
fractures and its independent influencing factors, and to provide a basis for formulating targeted
analgesic strategies. Methods: A retrospective study was conducted. 70 patients who met the crite-
ria and underwent limb fracture surgery in a certain hospital from January 2020 to June 2025 were
selected. Data were collected through the hospital information system, and the Numerical Rating
Scale (NRS) was used to assess pain. NRS = 4 was classified as moderate to severe pain. Univariate
analysis and multivariate Logistic regression analysis were used to screen the independent influ-
encing factors of moderate to severe postoperative pain. Result: Among the 70 patients included in
this study, the overall incidence of moderate to severe postoperative pain was 60.0%, with the peak
occurring at 24 hours after the operation (54.29%). Multivariate Logistic regression analysis showed
thatincreased age (OR = 1.07), history of smoking (OR = 5.09), prolonged operation time (OR = 1.03),
preoperative hypoalbuminemia (OR = 0.78), and high neutrophil/lymphocyte ratio (NLR, OR = 2.77)
was an independent risk factor for moderate to severe postoperative pain (P < 0.05). The model has
good predictive performance (AUC = 0.87). Conclusion: The incidence of moderate to severe pain
after surgery in patients with limb fractures is relatively high, and its occurrence is influenced by
multiple factors such as age, smoking history, operation duration, nutrition and inflammatory sta-
tus. Clinically, multimodal analgesia regimens should be adopted early for high-risk populations,
and perioperative nutritional support and inflammation management should be strengthened to
effectively improve the prognosis of patients.
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2. AREH®
2.1. —RER

(=]t 1 i B e 2020-01 2 2025-06 PYBCEHHT TG 70 4. GAANFRifE: O Fi#¢ > 18 &5 @
GYEREAL DU BT, ATUITFEANEE; © RFE <3h, RbRfim; @ REMER >3d B&RILFE
SR R © Z2REP. WEESRIEEEYT @ G IFFHE MR BUE AR @ ARHT 1M
{5 B A B HTAIAR 24 @ INENPEASEL BRI . 3L 70 BIRFEhnitE, 53 41 6. <2 29 ], £EHY 18~78 (46.8
£15.2)%; BYIAL: Bl 10, REE 9B, M 22 41, BEHER 28 #i; ASA 12 27 i, TIZK 43 Hl;
F AR A](98.6 £ 32.4) min; AJFHRE(6.5 £2.1) do

22. &

KRG —HRIEE, 5 ERHER HIS SMIEE RS, 28 XN E8e 5dE . R ITAl R A 5
FVE/MIE(NRS 0~10), 10FARJGHEME: NRS>4 & O Z HERN . R ZERENFaLTE: O
NEE VI AR WO s sl @ BiITSFAR: b, HivME. FARMK: @ MF#H: Hb.
WBC; @ #E/&F%: CRP. Alb. NLR (P PERI4HM /M LA L) FrA BRI <5%, KRAHAE
B A AR AR

2.3. YEIgHR

FELE R ARG R RO R AR AR (W {E NRS >4 150 2 i1 80 . REELS )R O 1&{EH NRS 4ME:
@ FImfrs: >48h Ll [AII TR IR 22 5 B 25 T E R AR 3R, IR 222 IR Logistic [B1H ik A2 &
Se s .

24. GHFERE

AHEFRF SPSS 26.0 HAF#ATEIE M IFEFREFTE IES O AME LI + RHEE(X +5)FR,
A 1A] EE AR FH RS AEAS ¢ R s = IR S 70 A0 Bt I DA A7 (DY 2367 B m] ) [M(P25, P75) 1367, ZHIR] HLER
K F Mann-Whitney U £56;  THEC0R UE(E 4 Eb) [n(%)] 3R, HIRI LR F 2 K656 5% Fisher KA
CHEARIEL <5 ). SR B iRk 5 AR 5 B EEARAE G AR &, 4 P<0.05 AR EM AL K
# Logistic [A] 98 (Enter %), TH5E%& P2 18 85 0% EL(OR) K HL 95% B AF X [H)(CT), PAIRAIA G
JEPIRIBAL TR R R o B S e 5 0 ik s, ki /K#EdE N a = 0.05.

3. 458
3.1. BEEXFE

VT 70 45 DY Ji B A A T AR BB R R DR TIME 7 58.57%, “T¥AFERE 46.80 %, “1-3% BMI24.10
kg/m?; WM (5 bE 31.43%, PRI (5 EE 25.71%. B A7 DU HE R 5 2 (40.00%) , HIR I (31.43%);
SRR A A SR, SFRF AR 98.60 min. ARRTSZIE = FEAR LR LT SOREIRAS: Hb 126.50 g/L+
CRP H/7 % 5.30 mg/L. Alb 38.20 g/L. NLR 2.60. 1% 1 fi7R.

32. REHEEARAER

ARG I s P BE PRI (NRS > 4) R A 2B IN (] e TS B, WEEAE U IRAE 24 h (54.29%). DA I s i 5
Sigsh sl 5, SR PR R A A 60.00% (95% CI48.52%~71.48%), LRI =4y KV
HIBEERFE T EEAR A S, W5R 2 Fs.
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Table 1. Basic characteristics of the study population (n = 70)
2 1. R ABFEARBHE®n = 70)

R & 550/ A giitfe
P 1) 5 41 (58.57%)
& 29 (41.43%)
R %, mean =+ SD 46.80 = 15.20
BMI kg/m?, mean + SD 24.10 +3.40
W S0 52 H 22 (31.43%)
G 48 (68.57%)
I s H 18 (25.71%)
" 52 (74.29%)
HHTERAL /=3 11 (15.71%)
s 9 (12.86%)
Ji & 22 (31.43%)
JRHEE 28 (40.00%)
FFu & [Eikey 70 (100.00%)
FARE K min, mean + SD 98.60 + 32.40
AHT Hb g/L, mean + SD 126.50 + 13.80
AHF WBC x10%L, mean + SD 7.20 £ 1.90
AHi CRP mg/L, median (P25, P75) 5.30 (2.10, 9.70)
ARHT Alb g/L, mean + SD 38.20 £ 4.10
A AT NLR ratio, mean + SD 2.60 £ 1.20

Table 2. Incidence of moderate to severe postoperative pain (NRS > 4) (n = 70)

F 2. REPEEHEBNRS > 4)LEZFE®n =170)

WLEZIT A A Hp R R AR A L KAEZ(%) 95% CI (%)
ARG 6h 28 40.00 28.52~51.48
RJG 12h 35 50.00 38.52~61.48
ARJG 24 h 38 54.29 42.81~65.77
ARJ5 48 h 31 44.29 32.81~55.77
VA PR 42 60.00 48.52~71.48

AR PR 551 s B 512 20 NRS Bl > 4 g ps, AELIHE.

3.3. AR

PRREBORI, TEEARA DG TIEE . TE ] & T AR KIS 2 2 & T AR R
JHZH(P<0.05); SIG=Jy1H, FMAARRET Hb. Alb Bk, WBC. CRP. NLR ¥ &(P<0.01). HHifAi
I SR AE PR 2 ) 22 g 22 R (P > 0.05). W14 3 FTR .
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Table 3. Univariate analysis of moderate to severe postoperative pain (n = 70)

3. RghEEABRERERSN(N =70)

B Z/5r B, R (n =42) dEh EER A (n = 28) it P
4 5] 5 29 (70.73%) 12 (42.86%) 72=5.60 <0.05
% 13 (29.27%) 16 (57.14%)
W %, mean = SD 50.40 £ 14.80 41.30 £ 14.20 t=2.52 <0.05
BMI kg/m?, mean + SD 24.60 £ 3.50 23.40 +3.20 t=1.43 0.16
WA s <) 18 (42.86%) 4 (14.29%) 2 =635 <0.05
¥ 24 (57.14%) 24 (85.71%)
T <) 14 (33.33%) 4 (14.29%) 27=3.29 0.07
7 28 (66.67%) 24 (85.71%)
B EAL o 9 (21.43%) 2 (7.14%) 72=2.84 0.42
Rbes 6 (14.29%) 3(10.71%)
W& 15 (35.71%) 7 (25.00%)
R JHE B 12 (28.57%) 16 (57.14%)
FABK min, mean + SD 108.40 + 35.20 84.30 +24.10 t=3.21 <0.01
KT Hb g/L, mean + SD 121.30 + 12.40 133.80 + 13.20 t=-3.87 <0.01
AHi WBC x10%L, mean + SD 7.80 + 2.00 6.30 = 1.50 t=3.41 <0.01
ARHT CRP  mg/L, median (P25, P75)  7.90 (3.40, 13.20) 2.60 (1.00, 5.10) Z=-392 <0.01
RHT Alb g/L, mean = SD 35.60 +4.00 41.40 £330 t=-6.31 <0.01
RHEI NLR ratio, mean + SD 3.40 £ 1.30 1.70 + 0.80 t=6.18 <0.01

3.4. ZAEE Logistic [E)3

Z F % Logistic [FIHBE— PN FRERIN 1 %, o B KRG 7% (OR = 1.07); WAH s A8
KK INZ) 4 f5(OR =5.09); FARBKAEK 1 min, KN 3% (OR=1.03); R§fAE AT 1g/L,
S FEAER 22% (OR = 0.78); NLR B0 1 B4, KR 1.77 f5(OR = 2.77). BiAHLE K47 (Hosmer-
Lemeshow P =0.83), T AERI(AUC = 0.87). Wik 4 fioR.

Table 4. Multivariate logistic regression analysis of moderate to severe postoperative pain (Enter method, n = 70)

4. REPEERBSEAZE logistic YIS Hr(Enter 3%, n=70)

e Tt A 35 A B SE Wald 2 P OR 95% CI

W — -9.86 2.74 12.91 <0.01 0.00 —

R pUS N 0.07 0.03 5.44 <0.05 1.07 1.01 1.13
WRCHR s 0=T, 1=F 1.63 0.68 5.76 <0.05 5.09 1.34 19.40
FARIFK #482, min 0.03 0.01 6.74 <0.05 1.03 1.01 1.05
AT Alb B8, g/L -0.25 0.08 9.77 <0.01 0.78 0.67 0.91
AR NLR YELE, ratio 1.02 0.32 10.24 <0.01 2.77 1.48 5.18

RS EA: Hosmer-Lemeshow y? =4.27, P=10.83; AUC = 0.87 (95% C10.79~0.94).
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4. g

AW T BT 70 B DU ECE I TR SE IR TR, RIS Hh B EEAR(NRS > 4) A
RAZEN 60.0%, HIMBELENRSG 24 N IE R EIE(54.29%). 2K FE Logistic BIH5 T — 5 B 4
WK WS FARR R AT & A I 2 s A PR/ B 40 LU (NLR) & A 5 o E
PEIR I ST S o R 5

AHIE FEW 5% 2 1) v P9 R AR 2R 5 [ N R 2 OB 7R 285 SR —8[6]. CAPOPS W5 s, Hp [ K fii
HRFAREEARG T EERIRR RN 54.1%, FHA VU3 R3O AL A B E ARG R AE 28 63.26%
[6]-[8]o HH=FESE[9] BB 7T AR VU i B 47 AR 5 v B RSP LU AFIE 90.83%, 72 7 vl ReJls T~ VP4l T EL AN 4h
NARAERIANR], AB 535 DY J5 B 4 A i 20 A B AT T I = R Pk A o AR B 70 b PR I L IAE R S5 24 /N
A8 5 OIS SERE S SLIk B iU BRI 2910 B I Bl DA R BB ISR B I 5%, S iz B R AR N T
TR 1 .

RS 5 W s A SR f R DR 5 L T B 5 A SR Th RS R [ A e B B R 1S 05 . RIS IS K ARl
PR RA V)RR, ALHE PR PRI 73 W 95 D AR U LR [ 10] o WROHR U IE I Je b T 5 R Ay afi
BRI EHLAGR AL, [FIR L2 B 4 B G R, (MR PRSI TR 11] o AN 78 S 7 IR P IR
SN 5.09 1%, SURLLHESE RN AE AR 12], %0 7T R R A o ST G 16 K 5 (OR = 4.2).

ARATE F75 RAERE S IR AT T JCRR . ARE & E MLAEOR = 0.78) S BN 77 fif
HAE, AT BUHLUE IR AR BUREIE H . NLR JHE(OR = 2 7DEN R G RIERIbRE, S5
IR R P S B A G [13] [14]. CRP &5 RAEA 5 7] BRI A Sh 2R A, a8k ifi o B 5 52 v whbX 2 e A 3
TEFE[15] [16]e X Lo FE AR JRE VA 45 FIE 77 SCRE N AR A 8 3 1) J LAY

FARKMIEK(OR = 1L.O)EEEREHSQGREEINE., RERTFRBEZ, R TRERFAR
HMEFER R ARZIRAEL AL . 2R, SKRAIZE[17] (18148 H, FAREIGGE SEE AL, 51K “F
WXEAL” PG, BIPSH BE PR HL R [ K o AN 045 RS R — W A, SRR B R A e 1
PEIRAF A 5 P08 T 1) B

FENGIR LB R /R T ], B LSS R CHFER A 2R BRI . 22 0 ERR, REEmRI L
Ba] 22, XIS BB AR N 3R T 30% [19] [20]. EF6tmndd. WM. RAEfin T g,
BVWRFIMAE FRIRES, RPRHMEH A, REHKEGIESETIR GV SELYTHanA . o3
Bi3). BRBERIIFIFIESS, RGP ET R B IURE VAS PO FERAKT, U RSN E
7 G HE

A FAFAE LN R RBR I ey BB S, FEARER/DN, FIRRfEEE M UK TR
R BUR A BRI E, ML 2507 ZXP IR as R ggme ;s thah, OEEREREFWEE RPN
ST, AR EEFIAMAERE 45 O 02 B N E RN . AR 5 MBI ATIEE BT KA R, FEIAD
PRVPAGFIZ5 A0 AT, DASE 4 [ 4 7S P s i R 2R
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[2] 2=, FWER, petish, & SO B R RO ATIEVE 2 OB ). RIS 5T, 2016, 5(4):
261-266.

[3] PN A 3P BN MR VU S SR B B I RGR (0], R B R R 2, 2020, 28(19): 85-86
[4] AERZE B R R FET BMEE A B TR G R AR R TR AA G R IT 2 AH 2 R & AT [D]: (L2208 3C]. BF
B IR, 2021.
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