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[ Abstract ] Background and objective The Previous study has indicated that the incidence of venous throm-
boembolism (VTE) after lung cancer surgery is not uncommon. The aim of this study is to analyze the risk factors of
postoperative VTE in lung cancer patients and provide a clinical basis for further prevention and treatment of VTE.
Methods This study was a single-center study. From July 2016 to December 2017, all patients with lung cancer who
underwent surgery in our department were enrolled into this study. Except routine preoperative examinations, lower
extremity Doppler ultrasound was performed in all patients before and after surgery to determine whether there was
any newly developed deep venous thrombosis (DVT). Patients did not receive any prophylactic anticoagulant therapy
before and after surgery. Patients were then divided into VTE group and control group according to whether VTE oc-
curred after operation. Baseline data, surgical related data (surgery type, surgical procedure, etc.) and tumor pathologi-
cal data (pathological type, vascular infiltration, pathological staging, etc.) were compared between the two groups. Re-
sults According to the inclusion criteria, a total of 339 patients undergoing lung cancer surgery were analyzed. There
were 166 males and 173 females with an age range of 23-86 years. A total of 39 patients developed VTE after surgery,
the incidence rate of postoperative VTE was 11.5%. Comparing the age, gender, body mass index (BMI), American
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Society of Anesthesiologists (ASA), smoking status, underlying diseases, etc, there were no significant differences in
other indicators except for significant differences in age; comparison between preoperative blood routine, blood bio-
chemistry, coagulation, tumor markers, lung function, lower extremity venous ultrasound, preoperative carcinoembry-
onic antigen (CEA) levels, preoperative D-dimer levels, there were significant differences in lung function and lower
extremity intermuscular vein expansion ratio. There were no significant differences in other indexes between the two
groups. The duration of surgery, surgical procedure, bleeding volume, pathological type, pathological stage, vascular in-
vasion, were compared between the two groups. There were statistical differences in surgical methods (thoracic vs tho-
racoscopic) and bleeding volume. There were no significant differences in other indicators. Univariate analysis showed
that age, preoperative CEA level, preoperative D-dimer level, poor pulmonary function, lower extremity intermuscular
vein dilation ratio, thoracotomy rate, length of surgery, and amount of bleeding were significantly risk factors (P<0.05).
There were no significant correlations between pathological stage and pathological type and VTE. Multivariate logistic
regression analysis showed that forced expiratory volume in one second (FEV)), surgical approach, and lower extrem-
ity intermuscular vein dilatation were independent risk factors for postoperative VTE in patients with lung cancer

(P<0.05). Conclusion The results of this study suggest that FEV,, surgical procedures, and lower extremity intermus-

cular vein dilation are independent risk factors for postoperative VTE in patients with lung cancer.

[ Keywords ] Venous thromboembolism; Deep venous thrombosis of lower extremity; Lung neoplasms; Tho-

racic surgery
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Tab 1 Analysis of baseline information of lung cancer patients

ARATMLAEE . SAHLLER . HEAKEIEVTEA 5 X A
B LGt # 25 WRRICY R A VTEA 55X
I BECEAK A G #4225 (10.1£4.1 vs 7.4£2.0,
P=0.014 ) 4P, ProGRP, AFP, SCC., NSE., CA125.
CYFRA211KFEH L2325 . VIEA ARHID- K
TAIK B T X IE4 (0.548+0.13 vs 0.389+0.05) , H
HAS %25 (P=0.001) . JlihAEK A . VTEH
FEV . PEF, MVV, DLCOcSBIfIkFXf 4], HHA
Guiter2a 5o N RCER DK 7S RV TEZL UL K 5K L
R TPXEA, HEA%I¥#25% (P=0.000) (%
2)

2.3 FARMKK RN A H AN T AR 13364
(39.2% ) , AT AR206% (60.8%) ; FARN
KBTI T AR740) (21.8%) , Mfpss T R265H5)
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13 (3.8%) , Fi7efl (23.3%) , AT
85t (25.1% ) o FARARXQIENMRIBIIEE (HBLIE
VIBR At BB ) 476 (13.9% ) , BimtdIBx (%
AN PIBR ) 28601 (84.3% ) , 4 ili Y] Bk 614

VTE (n=39) Non-VTE (n=300) X3/t P
Gender 1.112 0.292
Male 16 150
Female 23 150
Age (Mean=£SD, yr) 65.3+1.4 59.410.6 -3.475 0.010
BMI (Mean=£SD, kg/m?) 24.41+0.8 23.91+0.2 -0.513 0.608
ASA 3.001 0.083
1-2 32 276
3-5 7 24
Smoking 0.000 0.987
<400 28 215
=400 1 85
Hypertension 0.001 0.979
No 28 216
Yes 1 84
Coronary heart disease 0.106 0.745
No 36 285
Yes 3 15
Diabetes 1.020 0.313
No 37 264
Yes 2 36
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-V 4961 (14.9% ) o FEAHCE Z MR : K
PRSRY MR . KRR . TNM L RS
TEVTEA S X AN TG 5% (R4) .
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Tab 2 Analysis of preoperative auxiliary examination information in patients with lung cancer

VTE (n=39) Non-VTE (n=300) X3/t P
Blood routine and biochemical examination
White blood cell count 5.8%0.3 6.3%0.1 -1.252 0.21
Neutral ratio 60.5£1.7 60.5+£0.6 0.031 0.975
Red blood cell count 44101 4.5+0.0 -1.294 0.197
Hemoglobin 133.6t£2.4 137.3+0.9 -0.918 0.358
Hematocrit 38.91+0.6 39.9£0.2 -1.098 0.272
PLT 245.8%13.0 239.2%3.7 -0.254 0.799
Preoperative blood sodium 141.4£0.3 141.8£0.1 -0.969 0.333
Preoperative total bilirubin 12.1+0.8 12.5%£0.3 -0.430 0.667
Preoperative albumin 41.31£0.7 42.0£0.2 -1.116 0.264
Tumor marker
ProGRP 35.9%£2.0 42.8+4.3 -0.979 0.327
CEA 10.1+4.1 74120 -2.461 0.014
AFP 2.9+0.3 3.0%0.2 -0.613 0.540
scc 1.1%0.2 1.6%+0.3 -0.774 0.439
NSE 16.3+0.8 15.4%0.3 -1.235 0.217
CA125 15.7£3.1 18.6+4.1 -1.938 0.053
CYFRA211 3.3+0.8 3.0%£0.3 -0.415 0.678
Preoperative D-dimer 0.5%0.1 0.4%0.1 -3.270 0.001
Pulmonary function tests
FEV, 21101 2.6+0.0 -3.657 0.000
PEF 6.0+0.3 76104 -3.387 0.001
MVV 87.0£3.8 105.5+1.8 -3.623 0.000
DLCOcSB 6.6+0.3 7.4%0.1 -2.264 0.024
Lower extremity venous ultrasound 14.028 0.000
Normal 19 235

Abnormal

FEV,: forced expiratory volume in one second; MVV: maxim Ivutawnn@ M U
www.lungca.org
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Tab 3 Analysis of surgical related factors
VTE (n=39) Non-VTE (n=300) X3/t P
Surgical site 0.206 0.650
Left 14 119
Right 25 181
Surgical procedure 5.112 0.024
VATS 25 240
Open thoracotomy 14 60
Scope of surgery 0.612 0.736
Partial lung resection 4 43
Lobectomy 34 252
Compound lobectomy 1 5
Length of surgery (Mean=SD, min) 197.6+9.2 172.8%+3.0 -2.562 0.01
Bleeding (Mean=£SD, mL) 302.6£79.7 173.2£9.5 -2.058 0.04
Length of hospital stay (Mean=®SD, d) 14.1£0.9 13.0£0.3 -0.730 0.466
R4 REEXERSN
Tab 4 Analysis of pathological factors
VTE (n=39) Non-VTE (n=300) X3/t P
SCLC 0 n
NSCLC 39 289 1.064 0.302
Adenocarcinoma 29 231
Squamous cell carcinoma 10 53
Vascular invasion 0.023 0.879
No 30 234
Yes 9 66
Vascular tumor thrombus 0.008 0.929
No 34 260
Yes 5 40
Tstage 3.347 0.067
Tis+1 26 230
2+3+4 13 59
N stage 1.726 0.189
0+1 31 252
2 8 37
M stage 0 0
Pathological staging 2.307 0.129
O-+l+11 30 249
+1V 9 40

SCLC: small cell lung cancer; NSCLC: non-small cell lung cancer.
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Tab 5 Logistic regression analysis of venous thromboembolism in patients with lung cancer surgery

B P OR 95%Cl
CEA 0.727 0.118 2.1 0.8-5.1
D-dimer 0.515 0.277 1.7 0.7-4.2
FEV, -0.902 0.014 0.4 0.2-0.8
Surgical procedure 0.841 0.038 2.3 1.0-5.1
Length of surgery 0.891 0.170 24 0.7-8.7
Bleeding 0.058 0.897 1.1 0.4-2.6
Lower extremity venous ultrasound 1.400 0.000 4.1 2.0-8.3
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