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[ Abstract | Background and purpose: The establishment of artificial pneumothorax during video-assisted thoracoscopic surgery
may affect the intrathoracic pressure, cause the obstruction of superior vena cava reflux, and lead to the increased risk of adverse

cardiovascular events during hospitalization. However, elderly patients with esophageal cancer are more likely to have adverse
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cardiovascular events during the perioperative period due to the significant decline in functional status, which seriously affects
the rehabilitation process. This study aimed to investigate the influencing factors of cardiovascular adverse events risk in elderly
patients with esophageal cancer undergoing video-assisted thoracoscopic surgery and construct nomograph model to guide the
formulation of clinical intervention plan. Methods: Five hundred and forty-six elderly patients with esophageal cancer undergoing
video-assisted thoracoscopic surgery who were treated in The First Hospital of Danjiangkou City were retrospectively chosen in the
period from January 2015 to October 2020. All patients were grouped according to the occurrence of cardiovascular adverse events
in perioperative period, the related clinical data were analyzed, and the independent influencing factors of cardiovascular adverse
events were evaluated by logistic regression model. Based on the above factors, the nomogram prediction model was constructed and
receiver operating characteristic (ROC) curve was drawn to evaluate the prediction efficiency of nomogram model. Results: Eighty-
four cases (15.38%) had perioperative cardiovascular adverse events in all 546 patients. Univariate analysis showed that American
Society of Anesthesiologists (ASA) grade, the number of clinical risk factors, the level of hemodynamic changes, the level of airway
pressure and the level of central venous pressure (CVP) were all related to the occurrence of cardiovascular adverse events (P<<0.05).
Multivariate analysis showed that ASA classification, the number of clinical risk factors, the level of hemodynamic changes and
CVP were the independent influencing factors of cardiovascular adverse events (P<<0.05). The nomogram prediction model was
constructed according to the independent influencing factors of cardiovascular adverse event risk confirmed by multivariate analysis.
The area under curve (AUC) of above nomogram model for predicting the risk of cardiovascular adverse events was 0.88 (95% CI:
0.81-0.97), and the sensitivity and specificity were 87.26% and 91.60% respectively. Conclusion: The incidence of cardiovascular
adverse events in elderly patients with esophageal cancer undergoing video-assisted thoracoscopic surgery is independently related
to many factors, of which ASA grade > I, number of clinical risk factors >3, hemodynamic change level =30%, airway pressure
level >30 ¢cm H,0 and CVP level >20 cm H,O have higher risk. The nomogram model based on the above factors has good
prediction efficiency and may guide the formulation of clinical intervention programs.

[ Key words | Video-assisted thoracoscopic; Surgery; Elderly; Esophageal cancer; Cardiovascular adverse events; Influencing
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Tab.1 Univariate analysis of influencing factors of cardiovascular adverse events in patients

[n(%)]

Cardiovascular adverse event

Non cardiovascular adverse

fndex group (n=84) event group (n=504) Pvalue
Gender 0.75
Male 48 (57.14) 298 (59.13)
Female 36 (42.86) 206 (40.87)
Body mass index 0.68
>25 kg/m’ 32(38.10) 152 (30.16)
<25 kg/m’ 52 (61.90) 352 (69.84)
American association of anesthesiologists classification 0.00
> Il grade 40 (47.62) 102 (20.24)
< II grade 44 (52.38) 402 (79.76)
Number of clinical risk factors 0.00
>3 48 (57.14) 98 (19.44)
<2 36 (42.86) 406 (80.56)
Metabolic equivalent 0.34
<4 8(9.52) 36(7.14)
=4 76 (90.48) 468 (92.86)
CVP levels 0.00
>20 cmH,0 28 (33.33) 66 (13.10)
<20 cmH,0 56 (66.67) 438 (86.90)
PETCO, levels 0.57
>55 mmHg 20 (23.81) 112 (22.22)
<55 mmHg 64 (76.19) 392 (87.88)
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F1(8)
Index Cardiovascular adverse event Non cardiovascular adverse P value
group (n=84) event group (n=504)

Airway pressure levels 0.03
>30 cmH,0 16 (19.05) 52(10.32)
<30 cmH,0 68 (80.95) 452 (89.68)

Oxygen partial pressure levels 0.84
<150 mmHg 4(4.76) 36 (7.14)
=150 mmHg 80 (95.24) 468 (92.86)

PCO, levels 0.32
>45 mmHg 32(38.10) 156 (30.95)
<45 mmHg 52 (61.90) 348 (69.05)

pH 0.44
<7.45 28 (33.33) 160 (31.75)
=745 56 (66.67) 344 (68.25)

Residual alkali 0.61
>3 mmol/L 16 (19.05) 76 (15.08)
<3 mmol/L 68 (80.95) 428 (84.92)

Hemodynamic change levels 0.00
=30% of baseline value 32 (38.10) 98 (19.44)
<<30% of baseline value 56 (61.90) 406 (80.56)

Operation time 0.53
>240 min 24 (28.57) 148 (29.37)
<240 min 64 (71.43) 356 (70.63)

Surgical bleeding volume 0.40
>300 mL 12 (14.29) 66 (13.10)
<300 mL 72 (85.71) 438 (86.90)
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Tab.2 Multivariate analysis on influencing factors of cardiovascular adverse events

Index B SE Wald y* OR 95% CI P value
ASA grading> Il grade 0.95 0.95 9.54 237 1.37-3.56 <<0.001
Number of clinical risk factors>3 0.80 0.80 8.56 2.10 1.32-3.64 <<0.001
Hemodynamic change levels =30% of base line value 1.45 1.45 16.49 2.62 1.63-4.80 <<0.001
CVP levels >20 cmH,0 1.78 1.78 24.14 3.59 2.90-7.69 <<0.001
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