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Abstract

Background and Aims: Lower extremity deep venous thrombosis (LDVT) is a common postoperative
complication in patients with general surgical malignancies, significantly affecting their postoperative
recovery. Currently, assessment tools cannot provide a detailed risk stratification for LDVT patients.
Therefore, this study aims to explore the influencing factors for LDVT occurrence in patients with
general surgical malignancies after surgery and establish a reliable prediction tool to assist in diagnosing
and preventing LDVT.

Methods: The clinical data of patients undergoing inpatient surgery for malignant tumors in the
Department of General Surgery, Xiangya Hospital, Central South University from January 1, 2021, to
October 31, 2022, were retrospectively collected, and the cases were strictly quality-controlled according
to well-designed inclusion and exclusion criteria. Established LDVT influencing factors and important
clinical features were used as analysis variables. Univariate and multivariate analyses were performed to
evaluate the influencing factors for LDVT and screen predictive factors for the model. A receiver
operating characteristic (ROC) curve based on Logistic regression was created using programming
software to assess the model's predictive performance. A calibration curve was used to evaluate the
goodness of fit between the prediction model and the data. Decision curve analysis was employed to
compare the clinical application value of the prediction model with other single indicators.

Results: A total of 342 patients were included, with 167 cases in the LDVT group and 175 cases in the
control group. Univariate analysis revealed that a history of surgical trauma within one month,
hypertension, smoking, alcohol consumption, history of radiotherapy, duration of ICU stay, red blood
cell (RBC) count, hemoglobin (Hb) level, fibrinogen degradation products (FDP), D-dimer, coagulation
time, surgical duration, intraoperative RBC transfusion, intraoperative plasma transfusion, and surgical
approach were all related to the occurrence of LDVT (all P<0.05). Multivariate analysis demonstrated
that a history of surgical trauma within one month, FDP, coagulation time, surgical duration,
intraoperative RBC transfusion, and intraoperative plasma transfusion were independent influencing
factors for postoperative LDVT (all P<0.05). A nomogram was constructed by using these independent
influencing factors as predictor variables, and the area under the ROC curve (AUC) for predicting LDVT
risk at 2 weeks after surgery was 0.830 (95% CI=0.787-0.874, P<0.001). The Hosmer-Lemeshow
statistic in the calibration curve was 0.973. Decision curve analysis demonstrated that the model had a
better net benefit than single indicators.

Conclusion: The prediction model developed in this study exhibits good discriminative ability and
clinical application value. It can assist clinicians in risk stratification for LDVT in high-risk populations

and facilitate the attainment of personalized and effective prevention and treatment measures. Future

© WA F [ H3E A FH 4 E BT http://www.zpwz.net



852 b [E AR &

532 4

studies should focus on testing and improving the external validity of the model through multicenter,

prospective research designs incorporating intelligent algorithms.
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Figure 1 Flowchart of case selection
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Table 1 Univariate analysis of postoperative LDVT

At LDVT 4 (n=167) X HEZH (n=175) X P
— TR
IR (% %+ s) 64.59+10.89 64.70+7.68 -0.265 0.791
PERNR(%)]
% 89(53.29) 107(61.14)
% 78(46.71) 68(38.86) 152 0142
BMI(kg/m?,% + s) 22.46+3.01 22.42+2.91 -0.084 0.933
g SR
RN (% )] 1(0.60) 1(0.57) = 1.000
BRAE A T K L A (%) 0(0.00) 0(0.00) = =
KRR BEEBR (% )] 1(0.60) 0(0.00) — 0.488
LA N R A ™ i (% )] 3(1.80) 1(0.57) = 0.361
LA N RA L I1 5[ (%)) 0(0.00) 0(0.00) = —
LA N A AUESE R (%)) 1(0.60) 0(0.00) — 0.488
LA H N R A I i A AN (%) 4(2.40) 2(1.14) — 0.439
LA NAFARAM H (%)) 10(5.99) 1(0.57) 8.054 0.005
bR Rn(%)] 20(11.98) 31(17.71) 2218 0.136
TR 2 [ (%) ] 91(54.49) 73(41.71) 5.589 0.018
DK i ok i e # Ik 22 [n (% )] 5(2.99) 2(1.14) — 0.274
WA 2 [ (% )] 62(37.13) 46(26.29) 4.647 0.031
I L [n(%)] 59(35.33) 40(22.86) 6.463 0.011
WP 2GR R H (%)) 1(0.60) 0(0.00) = 0.488
7 S0 (%)] 19(11.38) 7(4.00) 6.621 0.010
7 52 [n (%)) 31(18.56) 20(11.43) 3.428 0.064
ICUfEBERTA (d,x + 5) 1.17+2.65 0.12+0.55 -5.998 0.000
R H (% + s)
WBC(10°/L) 5.99+3.02 5.48+1.90 -0.563 0.573
RBC(10'/L) 3.8020.65 3.96+0.61 -2311 0.021
Hb(g/L) 109.32+23.61 117.29+20.36 -3.296 0.001
PLT(10°/L) 226.92+97.90 206.44+78.90 -1.639 0.101
Y 1 (/L) 3.52+1.50 3.25+1.21 -1.595 0.111
FDP(mg/L.) 6.54+12.77 1.93+2.25 -6.731 0.000
D-" R (mg/L) 1.29+4.04 0.22+0.23 -5.430 0.000
B 1M A 1] (min) 12.27+1.90 10.98+0.75 -7.193 0.000
FAREW (% £ 5)
FARMSH] (min) 246.89+119.08 202.35+85.80 -3.357 0.001
i 1l 3 (mlL) 422.99+925.29 142.86+174.44 -1.914 0.056
HiVE RBC (unit) 1.04+2.62 0.35+1.09 -2.175 0.030
e am 2% (mL) 100.48+228.17 15.71+56.70 -3.958 0.000
e I /AR (unit) 0.030.17 0.01+0.11 -1.207 0.228
FARITK[n(%)]
izt 103(61.68) 146(83.43)
TFik 64(38.32) 29(16.57) 20422 0:000
AJG B[ (%) ]
MU TS 101(60.48) 117(66.86) 1.504 0.220
EEZbilvin 64(38.32) 79(45.14) 1.633 0.201
il 119(71.26) 126(72.00) 0.023 0.879
FAREAI(%)]
JEFRFA 154(92.22) 157(89.71) 0,649 0421
e T AR 13(7.78) 18(10.29)
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Table 2 Logistic regression analysis of postoperative LDVT
b B SE Wald 7 OR 95% CI

LA A F ARG L 2.780 1.202 5.351 0.021 16.116 1.529~169.876
R B 0.172 0.314 0.299 0.585 1.188 0.641~2.200
UTLEY 0.489 0.318 2.360 0.124 1.631 0.874~3.043
T s -0.171 0.397 0.185 0.667 0.843 0.387~1.836
TR 1.052 0.551 3.643 0.056 2.864 0.972~8.435
LCU £ B[] 0.344 0.195 3.132 0.077 1.411 0.964~2.066
RBC 0.374 0.361 1.074 0.300 1.453 0.717~2.947
Hb -0.017 0.010 2.766 0.096 0.983 0.963~1.003
FDP 0.140 0.061 5.236 0.022 1.150 1.020~1.296
D-— ik 0.036 0.241 0.023 0.880 1.037 0.647~1.663
BE AL TR 0.858 0.157 29.889 0.000 2.358 1.734~3.207
FARS ] 0.006 0.002 13.336 0.000 1.006 1.003~1.010
i RBC -0.845 0.241 12.325 0.000 0.430 0.268~0.689
B M3 0.007 0.003 8.270 0.004 1.007 1.002~1.013
FAIA -0.804 0.434 3.434 0.064 0.447 0.191~1.047
[eidu 0.245 0.416 0.349 0.555 1.278 0.566~2.886
R I 0.001 0.001 3.240 0.072 1.001 1.000~1.002
R -11.142 2242 24.699 0.000 0.000 —

2.4 FZ&ERF &R INIE
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B: Calibration plots of nomogram
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Figure 2 Development and validation of nomogram for postoperative LDVT

A: Nomogram to predict the presence of LDVT;
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Figure 3 Assessing the predictive power of the model
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A: LDVT HlBAI I ROC HhZk; B: FIZEIMHDCA
A: ROC curve for LDVT clinical model; B: Decision curve analyses of
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