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Timing of surgery and risk of postoperative thrombotic complications after recovery from Covid-19 in breast
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[ Abstract ] Background and purpose: The incidence of deep venous thrombosis (DVT) for patients with breast cancer after
surgery is 2.00%-6.40%. The purpose of this study was to evaluate the correlation between postoperative DVT complications and
surgical timing in breast cancer patients with coronavirus disease 2019 (COVID-19) infection, in order to guide clinical decision-
making. Methods: From December 20, 2022 to March 20, 2023, 317 patients with breast cancer diagnosed with COVID-19 and
with signs and symptoms of infection turning negative in Shandong Institute of Cancer Prevention and Treatment (Shandong Cancer
Hospital), Shandong First Medical University (Shandong Academy of Medical Sciences) were enrolled. The control group included
329 patients with breast cancer who underwent surgery between May 1, 2019 and September 30, 2019 in the same hospital. Patients
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were grouped according to the interval between the date of COVID-19 infection and the date of surgery, and the interval time

and postoperative DVT occurrence were analyzed. Results: Among 317 patients with breast cancer who underwent surgery after
COVID-19 infection, 17 (5.36%), 29 (9.15%), 31 (9.78%), 50 (15.78%) and 190 (59.90%) underwent surgery after 0-2, 3-4, 5-6,
7-8 and 8 weeks, respectively. The incidence of postoperative DVT was 11.76%, 3.45%, 3.23%, 6.00% and 1.58%, respectively.
The incidence of postoperative DVT in 329 patients without COVID-19 infection was 1.21%, and the incidence of postoperative
DVT in patients receiving operation within 2 weeks of COVID-19 infection was significantly higher (OR=10.556; 95% CI: 1.095-
303.313, P=0.03), the incidence of postoperative DVT in patients undergoing operation 3-8 weeks following COVID-19 infection
was 4.55%. Multivariate analysis showed that COVID-19 infection interval was an independent predictor of DVT (OR=2.795; 95%
CI: 0.692-11.278, P=0.024). All 10 patients with DVT after breast cancer surgery were recovered without serious complications such
as pulmonary embolism, and the follow-up adjuvant anti-tumor therapy was not affected after symptomatic treatment. Conclusion:
The incidence of DVT after breast cancer surgery within 8 weeks of COVID-19 infection is significantly higher than that of
uninfected patients, especially the incidence of DVT in patients undergoing surgery within 2 weeks of COVID-19 infection is as high
as 11.76%. Elective surgery for breast cancer within 2 weeks of COVID-19 infection should be avoided. Although the incidence of
DVT in patients undergoing surgery 3 weeks after COVID-19 infection is still slightly high, surgical treatment can be recommended
considering the urgency of breast cancer treatment, the good prognosis of DVT and the lack of influence on subsequent adjuvant

therapy. However, detailed records of COVID-19 infection history of patients, early prevention and close monitoring should be made,

and postoperative DVT should be treated.

[ Key words ] Breast cancer; COVID-19; Deep vein thrombosis; Surgical time
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Tab.1 The clinical characteristics of breast cancer patients

ARJIFTDVTRM AR AR IS | 4.

[n(%)]
recoupy pecoupty LR b G L
Characteristic surgery before surgery 0 to surgery 3 to surgery 5 to surgery 7 to surgery at least
Sept;r(r;la;r 30, 2(%?};;??; r 4 weeks after 6 weeks after 8 weeks after 8 weeks after
COVID-19 COVID-19 COVID-19 COVID-19
Clinical N stage
cN, 226 (68.7) 11 (64.7) 13 (44.8) 24 (77.4) 30 (60.0) 127 (66.8)
cN, 72 (21.9) 5(29.4) 10 (34.6) 2(6.5) 15 (30.0) 41 (21.6)
cN, 13 (3.9) 1(5.9) 3(10.3) 3(9.6) 4 (8.0) 15(7.8)
cN; 18 (5.5) 0(0.0) 3(10.3) 2(6.5) 1(2.0) 7(3.4)
Clinical T stage
cT, 206 (62.6) 7(41.2) 10 (34.6) 19 (61.3) 23 (46.0) 105 (55.3)
cT, 116 (35.3) 9(52.9) 16 (55.1) 8(25.8) 22 (44.0) 77 (40.5)
cTs 3(0.9) 0(0.0) 3(10.3) 309.7) 1(2.0) 5(2.6)
cT, 4(1.2) 1(5.9) 0(0.0) 13.2) 4 (8.0) 3(1.6)
Breast surgery
Mastectomy =+ PI 259 (78.7) 9(52.9) 22 (75.8) 19 (61.3) 37 (74.0) 119 (62.6)
BCS 70 (21.3) 8(47.1) 7(24.2) 12 (38.7) 13 (36.0) 71(37.4)
Concomitant syndromes
Hypertension 33 (10.0) 2 (11.8) 5(17.2) 3(9.7) 6(12.0) 19 (10.0)
Diabetes 7(2.1) 1(5.9) 0(0.0) 1(3.2) 2 (4.0) 10 (5.2)
Liver disease 20 (6.1) 1(5.9) 0(0.0) 0(0.0) 0(0.0) 2 (1.1)
Stroke 2(0.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2 (1.1)
CAD 1(0.3) 0(0.0) 1 (3.4 0(0.0) 0(0.0) 3(1.5)
COVID-19 severity
Asymptomatic/mild NA 16 (94.1) 28 (96.5) 31 (100.0) 49 (98.0) 189 (99.5)
Severe NA 1(5.9) 1(3.4) 0(0.0) 1(2.0) 1(0.5)

BCS: Breast conserving surgery; CAD: Coronary artery disease; PI: Prosthesis implantation; NA: Not available.
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Tab. 2 Analysis of postoperative thrombus complications in breast cancer patients

DVT
Groups
No. Percentage/%
Pre-COVID-19 surgery before September 30, 2019 (n=329) 4 1.21
Peri-COVID-19 surgery 0 to 2 weeks after COVID-19 (n=17) 2 11.76
Early post-COVID-19 surgery 3 to 4 weeks after COVID-19 (2=29) 1 3.45
Early post-COVID-19 surgery 5 to 6 weeks after COVID-19 (n=31) 1 3.23
Early post-COVID-19 surgery 7 to 8 weeks after COVID-19 (n=50) 3 6.00
Late post-COVID-19 surgery at least 8 weeks after COVID-19 (n=190) 3 1.58

®3 ARIFMEHFREREESH
Tab.3 The univariate analysis of postoperative DVT

DVT
Characteristics P value

Yes No

Agelyear 0.541
<50 6 323
=50 8 309

Clinical N stage 0.094
cN, 7 424
cN, 3 142
cN, 3 36
cN; 1 30

Clinical T stage 0.627
cT, 8 362
cT, 5 243
cTy 1 14
cT, 0 13

Breast surgery 0.558
Mastectomy & PI 10 493
BCS 4 139

Groups 0.024
Pre-covid 4 325
0-2 weeks 2 15
3-8 weeks 5 105
>8 weeks 3 187

®4 ARIFMEHFRES EZElogistics

Tab.4 The multivariable logistic regression analysis of

postoperative DVT
Groups OR 95% CI P value
Pre-covid Ref
0-2 weeks 10.556 1.095-303.313 0.030
3-8 weeks 4.551 1.020-14.674 0.048
>8 weeks 1.303 0.289-5.887 0.730

HRZE SR BN, BCOVID-19/8 YL
BEREDVTRAREZ S THMAEE . K
P B AR IR HEAT R, HEBRAF S . iR o0
R R SFRRN R, ZREI4R D
7, COVID-19/84% [a] f i (] JE DV THE— A9 4 57
M ZE (OR=2.795; 95% CI: 0.692~11.278,
P=0.024) . WRAEEFFEIETHES, 5K
&L COVID-1919329% B # AH L, COVID-19
Y B HE SN T RDVT kA KU W 3% & F
COVID-19/& Y8 5 % (OR=11.270; 95%
CI: 1.363~16.480, P=0.024) , COVID-19
A2 N T AR EERIGEDVT & B KUK I
(OR=10.556; 95% CI: 1.095~303.313,
P=0.030) , COVID-19/&4e3~8fHFAREBEARG
DVTZRH G i2#E X (OR=4.551; 95% CI:
1.020~14.674, P=0.048 ) . COVID-19/8%:8 /%
J5 B AEAREDVTH R 5 R E G COVID-19 484
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