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Background: Atrial fibrillation (AF) has become the most common postoperative arrhythmia of thoracic surgery. This study aimed to
investigate the risk factors and complications of perioperative atrial fibrillation (PoAF) in elderly patients who underwent video-
assisted thoracoscopic surgery (VATS).

Methods: Data were collected from patients who underwent VATS between January 2013 and December 2022 at Peking Union
Medical College Hospital (PUMCH). Univariable analyses and multivariable logistic regression analyses were used to determine the
factors correlated with PoAF. Receiver operating characteristic (ROC) curve was used to evaluate the discrimination of the indicators
to predict PoAF.

Results: The study enrolled 2920 patients, with a PoAF incidence of 5.2% (95% CI 4.4%-6.0%). In the logistic regression analyses,
male sex (OR=1.496, 95% CI 1.056-2.129, P=0.024), left atrial anteroposterior dimension (LAD) >40 mm (OR=2.154, 95% CI
1.235-3.578, P=0.004), hypertension (HTN) without regular treatment (OR=2.044, 95% CI 0.961-3.921, P=0.044), a history of
hyperthyroidism (OR=4.443, 95% CI 0.947-15.306, P=0.030), surgery of the left upper lobe (compared to other lung lobes)
(OR=1.625, 95% CI 1.139-2.297, P=0.007), postoperative high blood glucose (BG) (OR=2.482, 95% CI 0.912-5.688, P=0.048),
and the time of chest tube removal (per day postoperatively) (OR=1.116, 95% CI 1.038-1.195, P=0.002) were found to be significantly
associated with PoAF. The area under the ROC curve was 0.707 (95% CI 0.519-0.799). 86.9% patients were successfully converted to
sinus rhythm. Compared with the non-PoAF group, the PoAF group had significantly greater risks of prolonged air leakage,
postoperative acute coronary syndrome, longer ICU stays, and longer hospital stays.

Conclusion: Male sex, LAD>40 mm, HTN without regular treatment, a history of hyperthyroidism, surgery of the left upper lobe,
postoperative BG, and the time of chest tube removal were associated with POAF. These findings may help clinicians identify high-risk
patients and take preventive measures to minimize the incidence and adverse prognosis of PoAF.
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Introduction

As the occurrence of lung cancer is increasing and surgical treatment for benign lung diseases is becoming more
widespread, the number of people undergoing lung surgery has grown annually across the globe.' Perioperative atrial
fibrillation (PoAF) is the most commonly encountered arrhythmia after pulmonary surgery, with an incidence ranging
between 6.4 and 12.6%.>* Many clinicians regard POAF as a transient and self-isolated clinical phenomenon.’ However,
recent studies have demonstrated that PoAF is associated with prolonged postoperative length of stay (LOS) and
increased risk of postoperative stroke, myocardial infarction and even death.®” PoAF may develop into a permanent
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condition, with a similar long-term prognosis and cardiovascular-related and all-cause mortality as other atrial fibrillation
(AF) cases not related to surgery.®

Investigating the potential risk factors of POAF in lung cancer patients can facilitate early intervention for those at
greater risk. Several investigators have attempted to evaluate this risk, and elderly age has been recognized as a certain
risk factor.” Male sex, elevated body mass index (BMI), extent of surgical resection, history of chronic heart failure (HF),
history of arrhythmias, and brain natriuretic peptide (BNP) have been identified as risk factors of PoAF.'*!! Additionally,
chronic obstructive pulmonary disease, diabetes, preoperative hypertension (HTN) history, drinking history, and intrao-
perative and postoperative blood transfusions have also been suggested to be associated with the risk of PoAF.'*"?

Video-assisted thoracoscopic surgery (VATS) is increasingly being used as the preferred option for lung surgery due
to its advantage to reduce trauma and reduce surgery time by preventing the use of rib spreaders, cutting intercostal
nerves, and dissecting muscle tissue. This approach minimizes intraoperative stress and postoperative pain, decreases the
risk of PoAF, and potentially enhances overall recovery.'*'> However, there is a lack of research on the incidence, risk
factors, and clinical prognosis of PoAF after VATS. This article aimed to investigate the risk factors of PoAF in elderly
patients who underwent lung surgery and to analyze the clinical postoperative complications associated with the
occurrence of AF. These findings may help clinicians identify high-risk patients and take preventive measures to
minimize the incidence and postoperative complications of PoAF.

Materials and Methods
Study Design and Patients

We conducted a single-center retrospective cohort study of patients aged >65 years who had undergone VATS lung
surgery between January 2013 and December 2022 at Peking Union Medical College Hospital (PUMCH), Beijing,
China. Patients with preoperative persistent, long-term persistent or permanent AF were excluded. However, those with
a history of paroxysmal AF but who were in sinus rhythm perioperatively were included. Other exclusion criteria
included conversion to thoracotomy, VATS combined with simultaneous mediastinal surgery, secondary surgery, simple
VATS exploratory and unavailable electronic medical records. The study was conducted in accordance with the
Declaration of Helsinki, and ethics board approval for this study was obtained from the PUMCH Institutional Review
Board (K3970). We present the following article in accordance with the STROBE reporting checklist. The ethics
committee of our hospital agreed to exempt patients from informed consent because of the retrospective nature of the
study, and patient data confidentiality was safeguarded.

Data Collection

The medical records of the patients included in the study were reviewed. Perioperative medical data were extracted from
the electronic recording system of our institution, including patient demographics, medical history, American Society of
Anesthesiologists (ASA) grade, preoperative and postoperative laboratory tests, surgical procedures, intraoperative
conditions, pathology results and postoperative complications. Smoking status was defined as a current smoker or
someone who had stopped smoking less than 1 month preoperatively. According to the 2023 European Guidelines for
hypertension management, preoperative HTN is defined as a blood pressure (BP) of 140/90 mmHg or greater. Patients
with HTN who never took any antihypertensive drugs or who did not regularly take antihypertensive drugs were recorded
as having HTN without regular treatment. Intraoperative hypotension is indicated by a decrease in systolic blood pressure
below 90 mmHg or a 20% decrease in mean arterial pressure from baseline for more than 10 min.'® Postoperative blood
glucose (BG) refers to fasting blood glucose levels on the morning of the second day postoperatively.

Anesthesia and Perioperative Management

During surgery, inhalation or total intravenous general anesthesia was administered, and a double-lumen tracheal or bronchial
occluder was used for lung isolation. Fentanyl or sufentanil was administered as needed. Multimodal analgesia, including
nonsteroidal anti-inflammatory drugs and patient-controlled analgesia, was employed to effectively control postoperative pain.
The VATS approach for lobectomy involved a varying number of small incisions (two- to four-port sites) and a 5 to 8cm access
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incision (utility port). After surgery, continuous monitoring, including monitoring of BP, the saturation of hemoglobin with
oxygen (SpO,), and continuous electrocardiogram (ECG) monitoring with rhythm analysis, was performed for at least 24 h for
all patients. To conveniently detect the thythm of the pulse, a pulse oximeter was used as an available and helpful device.'”'®
Multiple daily SpO, monitoring were performed during nursing ward rounds at least three times a day until discharge. If any
abnormalities in the SpO, pulse curve or irregular heart thythm were detected, as well as if the patient experienced palpitations,
the clinical doctor was informed timely. And bedside ECG and myocardial enzyme spectrum examination were performed
immediately.

Postoperative complications were evaluated until the patient’s discharge. Information on postoperative complications
(prolonged air leakage, pneumonia, heart failure, cerebral infarction), duration of chest tube drainage, duration of
postoperative stay, and all-cause mortality was collected. These postoperative complications were evaluated by health-

care providers based on the clinical practice principle at the time of patient admission and noted in the medical records.

Diagnosis and Management of PoAF

Twelve-lead ECG was used to diagnose AF based on the 2014 American Association for Thoracic Surgery (AATS)
guidelines.'® The identified AF episodes were reviewed by cardiologists if in doubt to avoid misinterpretation. The main
outcome of the study was new AF or atrial flutter with ECG documentation lasting for more than 1 h during surgery and
within 30 days. The treatment method and whether it was converted were also recorded. In addition, we reviewed the
follow-up outpatient medical records at approximately 30 days after surgery, which may indicate that arrhythmias were
diagnosed at other healthcare facilities during the postoperative period.

Upon detection of PoAF, continuous ECG monitoring was carried out until the patient was discharged or returned to
sinus rhythm. Initially, oxygen inhalation, electrolyte replacement, or single-dose rate control agents such as beta-
blockers or digoxin were employed to treat PoOAF. If AF persisted, routine rate control agents or antiarrhythmic drugs
such as amiodarone and propaeton were administered. If the patient was unstable, direct cardioversion was taken into
account. If AF persisted for more than 48 hours, anticoagulation therapy was initiated.

Statistical Analysis

We estimated that the number of eligible patients who met the inclusion criteria during the study period would be at least
2500. Given that the incidence of POAF was 5% and the prevalence of a potential risk factor was 20%, this sample size
would provide 80% statistical power to detect an odds ratio (OR) less than 0.75 or larger than 1.31 at a two-sided alpha of
0.05. For a continuous risk factor following a standard normal distribution, this sample size would provide 80% statistical
power to detect an OR less than 0.77 or larger than 1.29. If the actual incidence of the outcome was higher than the
estimated 5%, the statistical power would be higher than the estimated values mentioned above.

Categorical variables were presented as numbers and percentages (%), and continuous variables were presented as the
mean + standard deviation (SD) if the data distribution was normal or else presented as the median and interquartile range
(IQR). Two-sample independent #-test or Wilcoxon rank-sum test were used to compare potential differences in continuous
variables between PoAF patients and non-PoAF patients, while chi-square or Fisher’s exact test for small samples were used
to compare categorical variables. All variables found to be significant at a two-sided alpha of 0.2 in univariable analyses were
selected for logistic regression analyses to determine the risk factors for POAF. Stepwise variable selection with the Akaike
information criterion (AIC) was used for optimizing the multivariable prediction models. Receiver operating characteristic
(ROC) curve was used to evaluate the discrimination of the indicators to predict POAF.>° Discrimination (C index) and
calibration (Hosmer—Lemeshow goodness-of-fit test) were adopted to assess the prediction model. A two-sided P value
<0.05 was considered statistically significant. Statistical analysis was performed using R (Austria; version 3.5.2) with

a graphics user interface (RStudio) and the packages “pROC”,*" “dplyr”,** “ggplot2”,** “ResourceSelection”,** and “rms”.*
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Results
Demographics

This study screened 3114 patients aged 65 years and older who underwent VATS, and a total of 2920 patients who met

the inclusion criteria were included in the final analysis (Figure 1). Among them, 153 patients developed PoAF, giving
a cumulative incidence risk of 5.2% (95% CI 4.4%-6.0%). The average age of the patients was 70.1 + 4.3 years, with
1345 male patients (46.1%). Of the 2920 patients, 2041 underwent lobectomy, and the basic information and surgical

types of the patients are presented in Table 1.

Characteristics of PoAF

Among the 153 patients with PoAF, 5 patients experienced intraoperative AF, 2 of whom experienced persistent AF

postoperatively. A total of 148 patients developed postoperiative AF, with 132 (89.2%) occurring within 24 hours of

surgery. And 148 (96.7%) occurring within the first 3 days after surgery. Among the 148 patients, 121 were identified

Searching medical records«
z 65 years old ¢
Date of discharge: Jan, 2013 ~ Dec, 2022 «
VATS lung surgery«
N=3114<

v

Excluded: N=100«

Unavailable electronic medical record: N=3«
Persistent or Permanent AF: N=80«
Paroxysmal AF with preoperative AF «
rhythm: N=17 «

A 4

Searching manually with inclusion & exclusion criteria<

N=3014<

v

Excluded: N=94:

Conversion to thoracotomy: N=86 «
Combined mediastinal surgery: N=4«
Underwent secondary surgery: N=2¢
VATS exploratory: N=2«

N=2920 Analyzed«

N=153«

Non-RoAF:
N=2767<

Figure | Flow chart of patient enrollment and analysis.
Abbreviations: VATS, video-assisted thoracoscopic surgery; AF, atrial fibrillation; PoAF, perioperative atrial fibrillation.
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Table | Clinical Data of 2920 Patients Undergoing VATS Lung

Surgery
Characteristics MeanxSD, or number (%)
Age (years) 70.1+4.3
Male 1345 (46.1)
BMI (kg/m?) 24.1£2.8
Drinking history 412 (14.1)
Current smoker 294 (10.1)
Diabetes 592 (20.3)
HTN without regular treatment 98 (3.4)
History of CAD 397 (13.6)
History of COPD 149 (5.1)
History of hyperthyroidism 15 (0.5)
History of cerebrovascular disease 242 (8.3)
History of asthma 41 (1.4)
History of chronic renal failure 37 (1.3)
Preoperative chemoradiotherapy 106 (3.6)
ASA grade
| 135 (4.6)
Il 2368 (81.1)
nnv 417 (14.3)
Pathological pattern
Adenocarcinoma 2380 (81.5)
Squamous carcinoma 187 (6.4)
Others 353 (12.1)
Surgical Approach
Pulmonary wedge resection 518 (17.7)
Pulmonary lobe resection 2041 (69.9)
Pulmonary segment resection 361 (12.4)
Tumor Location
Left upper lobe 772 (26.4)
Left lower lobe 512 (17.5)
Right upper lobe 1060 (36.3)
Right middle lobe 298 (10.2)
Right lower lobe 638 (21.8)

Notes: including chronic inflammation, pulmonary bulla, pulmonary tuberculosis,
fibroma, lymphoma etc.
Abbreviations: BMI, body mass index (weight/height’); HTN, hypertension;
CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease;
ASA, American Society of Anesthesiologists; SD, standard deviation.
through asymptomatic monitoring, while 27 were identified based on clinical symptoms such as palpitations and chest

tightness.

Risk Factors of POAF and ROC Analysis

The variables with P<0.2 in the univariable analyses were listed in Table 2 and included in the logistic regression
analyses. Male sex, LAD >40 mm, HTN without regular treatment, history of hyperthyroidism, surgery of the left upper
lobe (compared to other lung lobes), postoperative BG (per mmol/L increase), and time of chest tube removal (per day
postoperatively) were found to be independent risk factors for POAF (Table 3). The area under the ROC curve for the
model of risk factors was 0.707 (95% CI 0.519-0.799) (Figure 2).

Treatment and Postoperative Complications of PoAF
A total of 133 patients were successfully converted to sinus rhythm after treatment prior to discharge. Among them, 7
resolved themselves or only experienced electrolyte replacement, while 126 were treated with drug intervention.
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Table 2 Comparison of Clinical Data Between PoAF and Non-PoAF Patients

Characteristics PoAF (n=153) | Non-PoAF (n=2767) | P value
Age (years) 70.9+4.4 70.1+4.3 0.027
Male 92 (60.1) 1253 (45.3) <0.001
Preoperative CR (umol/L) 79.8+46.2 7224283 0.002
LAD=40mm 12 (7.8) 117 (4.2) 0.034
HTN without regular treatment 9 (5.9) 89 (3.2) 0.075
History of CAD 29 (18.9) 368 (13.3) 0.047
History of COPD 12 (7.8) 137 (5.0) 0.114
History of hyperthyroidism 3 (2.0) 12 (0.4) 0.010
Beta blocker medication 15 (9.8) 195 (7.0) 0.199
Pulmonary lobe resection 132 (86.3) 1909 (69.0) <0.001
Surgical involvement of the left upper lung* 53 (34.6) 719 (25.9) 0.018
Intraoperative blood loss= 200mL 23 (15.0) 199 (7.2) <0.001
Presence of intraoperative pleural adhesions 85 (55.5) 1317 (47.6) 0.055
Performance of nerve blockade 21 (13.7) 532 (19.2) 0.091
Intraoperative hypotension 6 (3.9) 46 (1.7) 0.040
Intraoperative tachycardia 3 (2.0) 22 (0.8) 0.128
Intraoperative hypoxemia 4 (2.6) 31(1.1) 0.098
Intraoperative blood transfusion 9 (5.9) 50 (1.8) <0.001
Anesthesia duration (min) 198.3+76.3 178.2+62.5 <0.001
Surgical duration (min) 151.2+65.9 130.0+£59.3 <0.001
Postoperative WBC (*10%/L) 11.3£3.6 10.8+£3.3 0.094
Postoperative BG (mmol/L) 8.1+2.3 74+2.0 <0.001
Postoperative first-day drainage volume2500mL 11 (7.2) 126 (4.6) 0.133
Time of chest tube removing (per day postoperatively) 5.8+5.7 3.7+29 <0.001

Note: *Compared to other lung lobes.

Abbreviations: PoAF, perioperative atrial fibrillation; CR creatinine; LAD, left atrial anteroposterior dimension; HTN, hypertension;
CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; WBC, white blood cell; BG, blood glucose; d, days;

min, minutes.

Table 3 Factors Associated with PoAF Found in the Logistic Regression Analyses

Variables OR 95% ClI P-value
Male 1.496 | 1.056-2.129 0.024
LAD240mm 2.154 | 1.235-3.578 0.004
HTN without regular treatment 2.044 | 0.961-3.921 0.044%
History of hyperthyroidism 4443 | 0.947-15.306 | 0.030°
Surgery of left upper lobe* 1.625 | 1.139-2.297 0.007
Postoperative BG (per mol/L) 2482 | 0.912-5.688 0.048
Time of chest tube removing (per day postoperatively) | 1.116 | 1.038-1.195 0.002

Notes: *Compared to other lung lobes, 1 Likelihood ratio test P value = 0.060, $ Likelihood ratio test P value

= 0.057.

Abbreviations: BG, blood glucose; HTN, hypertension; LAD, left atrial anteroposterior dimension; PoAF,

perioperative atrial fibrillation.

Unfortunately, 20 patients were still in persistent AF despite active treatment and had to be given long-term antic-
oagulation therapy. Postoperative complications between PoAF patients and non-PoAF patients were showed in Table 4.
Seven patients with POAF were complicated with acute coronary syndrome (ACS) in duration of hospital stay, including
3 unstable angina and 4 non-ST segment elevation myocardial infarction. However, there was no statistical difference

between the two groups in terms of postoperative chylothorax, pulmonary infection, pulmonary embolism, secondary

surgery, or postoperative death.
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Figure 2 ROC curve of risk factors for PoAF in elderly patients undergoing VATS.
Abbreviations: ROC, receiver operating characteristic; AUC, area under the curve; PoAF, perioperative atrial fibrillation; VATS, video-assisted thoracoscopic surgery.

Discussion
The incidence of PoAF during VATS in elderly patients in this study was 5.2%, which is lower than the previously
reported rate of 6.4 to 12.6%.>* Age-related factors such as decreased cardiac cell autonomy and conductivity, increased

0.2

0.0

atrial cell apoptosis and fibrosis could increase the risk of AF. However, compared with open chest surgery, VATS is

associated with less surgical trauma, stress, inflammation, and postoperative complications.”*2® It is believed that the

development of PoAF is associated with reduced cardiovascular reserve, systemic inflammation, heightened sympathetic

nervous system activity, and a positive stress response.>’
In this study, male sex, LAD>40 mm, HTN without regular treatment, a history of hyperthyroidism, surgery of the left
upper lobe, greater postoperative BG and delayed chest tube removal were associated with PoAF. It has been previously

established that males are more likely to suffer from intraoperative AF. However, the exact cause of this phenomenon has

Table 4 Postoperative Complications Between PoAF and Non-PoAF Patients

Variables PoAF (n=153) | Non-PoAF (n=2767) | Effect size* 95% CI P-value
Prolonged air leakage 15 (9.8) 150 (5.4) 1.896 1.086-3.312 0.022
Chylothorax 2 (1.3) 10 (0.4) 3.652 0.793-16.813 0.075
Pulmonary infection 2 (1.3) Il (0.4) 3318 0.729-15.015 0.100
Pulmonary embolism 0 (0.0 24 (0.9) 1.009 1.005-1.012 0.247
Secondary surgery 0 (0.0) 7 (0.3) 1.003 1.001-1.004 0.533
Postoperative ACS 7 (4.6) 26 (0.9) 5.055 2.158-11.838 | <0.001
Postoperative return to ICU 26 (17.0) 193 (7.0) 2.730 1.747-4.267 <0.001
ICU stay time 22 days 10 (6.5) 29 (1.0) 6.602 3.156-13.813 | <0.001
Postoperative LOS (days) 9 (7,14) 7 (6,9) 2 (1,5) <0.001
Postoperative death 0 (0.0) 4 (0.1) 1.001 1.000-1.003 0.638

Notes: *OR for binary outcomes and median difference for LOS.
Abbreviations: PoAF, perioperative atrial fibrillation; ACS, acute coronary syndrome; ICU, intensive care unit; LOS, length of stay.
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yet to be fully elucidated. It is believed that a larger atrial size, increased fibrous or adipose tissue in the sinoatrial node,
increased amyloid deposits in the atrial muscle, and a higher pro-inflammatory immune response may be contributing
factors.>”

It has been demonstrated that left atrial enlargement is a risk factor for POAF.>'*? The internal diameter of the left
atrium is a significant indicator for objectively evaluating atrial structural remodeling and fibrosis. Atrial remodeling is
the pathological and physiological basis for the development and persistence of AF.>* It can cause abnormal interatrial or
intra-atrial electrical signal conduction, resulting in AF.>* This study presented the potential risk for the generation of
PoAF in patients with a preoperative LAD >40 mm through multivariable analysis.

Patients with a history of uncontrolled HTN and preoperative hyperthyroidism were more likely to experience POAF
in this study, which might be attributed to the activation of the renin angiotensin system and the release of natriuretic
peptide.® Significantly elevated expression of angiotensin II triggers myocardial cell apoptosis and atrial remodeling,
resulting in irreversible changes in atrial structure and function.’®>” Thus, those with a history of HTN and hyperthyr-
oidism should be aware of the potential risk of PoAF.

This study revealed that the location of the tumor in the left upper lobe was associated with a higher incidence of PoAF.
It is believed that the pulmonary vein root is a common abnormal atrial pacemaker. When the fibers are cut or ligated, they
can disrupt normal atrioventricular conduction or stimulate ectopic pacing points, leading to AF.***° The upper lobe of the
left lung is closer to the left atrium and the root of the left pulmonary vein, which increases the possibility of stimulating an
abnormal atrial pacemaker intraoperatively. Additionally, the unaware stimulation of the autonomic nervous system in the
mediastinum during surgery may also contribute to the occurrence of PoAF. Univariable analysis revealed that compared
with lung wedge and segmental resection, lobectomy had a greater incidence of PoAF, possibly due to a greater loss of lung
function and pulmonary vascular bed, which increased the workload on the heart.

Our data also found a higher postoperative BG was an independent predictor of postoperative AF. Hyperglycemia reflects
higher perioperative stress levels with increased levels of catecholamines. Inflammation has been identified as a major
contributor to the pathogenesis of AF,*" as the release of inflammatory cytokines leads to ectopic automaticity, triggered
activity, myocardial cell apoptosis and fibrosis, and structural and electrical remodeling, leading to an increased risk of AF
generation and maintenance.*'** Inflammation also regulates calcium homeostasis and connexins, which are involved in
triggering abnormalities in atrial conduction. Furthermore, long-term physical stimulation, such as thoracic tube placement,
can lead to a sustained postoperative inflammatory response, further increasing the risk of PoAF in elderly individuals.

Previous studies have suggested that intraoperative blood transfusion may be associated with an increased risk of
PoAF in cardiothoracic surgery, potentially due to the inflammatory response triggered by iron and particles released
from damaged red blood cells during processing and storage.***> However, in this study, intraoperative blood transfusion
was found only to be associated with PoAF in patients who underwent VATS in univariable analysis, which may be
explained by the low proportion of blood transfusion in this study. Nevertheless, the potential risks and benefits of
transfusion should be evaluated.

The findings of this study indicate that the POAF group exhibited significantly worse postoperative complications than
the non-PoAF group. Therefore, special attention should be given to high-risk elderly patients, and optimization
measures should be taken perioperatively. According to the guidelines of the European Society of HTN, the target BP
for individuals aged 65-79 is <140/90 mmHg preoperatively, while for those aged 80 and above, it is <150/90 mmHg.
For patients with multiple underlying conditions, the target BP should be personalized. Patients who have already taken
beta-blockers and calcium channel blockers preoperatively should continue their medication until the morning of
surgery.*® For patients with poorly controlled preoperative BP, we recommend early evaluation at the anesthesia clinic
during the waiting period for hospital admission. If necessary, patients should also visit the cardiology clinic to adjust
their treatment plan.

In addition, we highly recommend strengthening the ERAS management protocol to reduce perioperative stress.
Preoperative education can help alleviate patient anxiety. Along with a combination of drugs, paravertebral nerve blocks
or intercostal nerve blocks are crucial components of multimodal analgesia. It is important to maintain body temperature,
avoid prolonged fasting, and prevent deep vein thrombosis. Chest drainage tubes should be avoided or removed as early
as possible.*” Individual glycemic control to minimize the risk of hyperglycemia, hypoglycemia and glucose variability
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will mitigate the risk of cardiac arrhythmias, including AF.*® Regular monitoring of BG levels every 2 hours post-
operatively is advised, with a target range of 7.8—10.0 mmol/L. Insulin therapy should be initiated if BG levels exceed
10.0 mmol/L.*’

In this study, the majority of POAF patients were asymptomatic, as detected by abnormal electrocardiogram within 24
hours after surgery. Therefore, intensive monitoring should be provided for high-risk populations during and after
surgery. The duration of postoperative electrocardiogram monitoring should be recommended to extend, especially for
male patients with a history of hyperthyroidism, HTN without regular treatment, and increased LAD who are scheduled
for left upper lobectomy.

Limitations

In this retrospective study, continuous ECG monitoring lasted for only 24 hours after surgery, followed by intermittent
oxygen saturation monitoring, which may have led to a missed diagnosis.’® Prospective studies with continuous ECG
monitoring have reported a significantly higher incidence of AF than those without.”" Cases of spontaneously treated AF
and those without symptoms or treated at another hospital may have been overlooked, and certain clinical data, such as
BNP, thyroid function, and perioperative drug usage, were not collected. In addition, patient characteristics, hospital
complexity, and the professional experience of surgeons may influence surgical outcomes as confounding factors. To
establish a sound association between AF and adverse postoperative complications, a multivariable regression model
adjusting for potential confounders should be built; however, due to the limited number of events in this retrospective
cohort study, we did not conduct confounding adjustments, which may have led to biased results when analyzing the
association between AF and postoperative complications. As some postoperative factors, such as the duration of drainage
tube had uncleared sequential occurrence with PoAF, this study was only able to identify perioperative clinical risk
factors associated with PoAF. The significance of predicting PoAF and risk stratification was limited, and a prospective
study with prolonged ECG monitoring could be encouraged in the future.

Conclusions

Male sex, LAD>40 mm, HTN without regular treatment, a history of hyperthyroidism, surgery of the left upper lobe,
postoperative BG, and the time of chest tube removal were associated with PoAF in elderly patients who underwent
VATS. The presence of POAF was associated with prolonged ICU and hospital stays. These findings may help clinicians
identify high-risk patients and take preventive measures to minimize the incidence and postoperative complications of
PoAF.
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