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Background

The thorax is a vital region of the human body, and the issue of postoperative wound healing following

thoracic surgery has long been a subject of clinical concern. Thoracic surgeries—including cardiac

surgery, thoracoscopic procedures, and open thoracotomy—are commonly performed for the treatment

of cardiopulmonary diseases, tumors, and trauma. Although advancements in surgical techniques and

medical equipment have significantly improved surgical success rates, complications such as wound

infection, dehiscence, and poor cosmetic outcomes remain relatively common due to the high tension

and extensive movement associated with the thoracic region[3]. Poor wound healing in the chest can

have a profound impact on patients’ psychological well-being, social interactions, and overall quality

of life[4]. Excessive tension in soft tissues and skin is considered a key factor contributing to delayed

healing and unfavorable scarring. Studies have identified gender, age, and the use of anticoagulants as

risk factors for impaired wound healing, while serum lipids may play a protective role. Lipids are

critically involved in modulating inflammation, angiogenesis, cellular proliferation, and tissue

regeneration, all of which are essential processes in wound healing[5][9].

Obesity has emerged as a growing concern in modern medicine and now poses a serious threat to the

health of a large proportion of the population. According to the Chinese Guidelines for the Diagnosis

and Treatment of Obesity[7], both overweight and obesity exert profound negative effects on multiple

organ systems, including the cardiovascular, respiratory, and gastrointestinal systems. Numerous

studies have identified excessive obesity as a major risk factor for cardiovascular and cerebrovascular

diseases, type 2 diabetes, and chronic kidney disease. In clinical practice, body mass index (BMI) is

commonly used to assess obesity[17-19]. However, BMI has several limitations, as it cannot



distinguish between lean body mass and fat mass, nor can it accurately reflect fat distribution

throughout the body[7][21]. Recent research by Xiaoqian Zhang and colleagues has shown that the

Body Roundness Index (BRI), a novel anthropometric measure, is closely associated with all-cause

mortality in the U.S. population. Similarly, the Weight-Adjusted Waist Index (WWI) has gained

increasing attention as a new parameter for evaluating body composition, due to its improved accuracy

in estimating fat content and its strong correlation with various metabolic risk factors[22].

Recent studies have further confirmed that the Weight-Adjusted Waist Index (WWI), as an indicator of

body fat distribution, demonstrates superior predictive value for various conditions, including

cardiovascular and cerebrovascular diseases, chronic kidney disease, and urgency urinary incontinence

(UUI)[17][23][24]. Despite advances in medical technology and a growing understanding of wound

healing among healthcare professionals, postoperative wound complications remain a persistent issue.

Although numerous new techniques, materials, and management strategies have been developed to

promote wound healing, the incidence of poor wound healing continues to be a significant clinical

concern[1][2][9][10].

Objective

By analyzing the associations between factors such as height, smoking history, age, BMI, BRI,

waist-to-hip ratio, and lipid profiles with postoperative wound healing, this study aims to elucidate how

these variables influence the wound healing process. Understanding these relationships will help

identify novel therapeutic targets and support the development of innovative interventions to promote

more efficient and effective skin wound healing.



Study Design

The research team conducted discussions and analyses to develop the study protocol, including

inclusion and exclusion criteria and the clinical data required for statistical analysis. Clinical and

follow-up data of enrolled subjects were collected through the HIS system of Tongji Medical College.

Using SPSS version 26.0, subjects were grouped based on whether their wounds achieved secondary

healing, and intergroup differences were analyzed to preliminarily identify potential factors associated

with impaired wound healing. Subsequently, logistic regression analysis was performed to further

determine risk factors influencing wound healing. Multivariate logistic regression analysis was then

conducted to identify independent risk factors affecting wound healing. These findings aim to provide

clinically feasible intervention strategies to promote more efficient and effective wound healing.

Participant Selection

Inclusion Criteria：

 Patients who underwent surgical treatment in the Department of Thoracic Surgery at Tongji

Hospital;

 Complete clinical data and diagnostic test results available;

 Postoperative follow-up conducted regularly in accordance with medical advice, with

comprehensive follow-up records；

Exclusion Criteria:

 Without surgery or transferred to other departments；



 Missing basic information；

 Failure to review on time or refusal to follow up；

 Additional surgeries within 30 days of discharge from the hospital；

Sample Size Calculation

A total of 400 patients undergoing thoracic surgery in the Department of Thoracic Surgery at Tongji

Hospital, affiliated with Tongji Medical College of Huazhong University of Science and Technology,

will be enrolled.

Study Procedure

The research team conducted a thorough literature review to gain a comprehensive understanding of

the relevant background before initiating the study design. Inclusion and exclusion criteria, as well as

the clinical data required for statistical analysis, were established accordingly. A total of 500

participants are planned for enrollment; subjects not meeting the exclusion criteria will be excluded.

Data collection and follow-up will be conducted using the HIS system of Tongji Hospital. The

variables to be collected include gender, age, height (m), weight (kg), waist circumference, abdominal

circumference, hip circumference (cm), comorbidities (such as hypertension, coronary heart disease,

diabetes), preoperative cholesterol, triglycerides, low-density lipoprotein (g/L), and type of surgery.

Data analysis will be performed using SPSS version 26.0. Initially, independent t-tests will be applied

to compare groups based on wound healing status (healed vs. secondary healing) at 30 days

postoperatively to identify potential factors associated with impaired wound healing. Variables

identified as significant in univariate logistic regression analysis will be entered into a multivariate



logistic regression model. Statistical significance is set at p < 0.05. This analysis aims to determine

independent risk factors for poor chest wound healing and to propose preventive measures accordingly,

culminating in the completion of the study report.

Potential Risks and Mitigation Strategies

This study is observational in nature, with data collected exclusively by inpatient physicians at our

hospital. Patient privacy will be strictly protected throughout the data collection process. If any issues

related to poor wound healing arise during follow-up, the follow-up personnel will inform patients of

appropriate subsequent treatment options. Patients lost to follow-up will be excluded from the study.

Data Collection and Statistical Analysis

Upon admission, patient data including gender, age, height (m), weight (kg), waist circumference,

abdominal circumference, hip circumference (cm), comorbidities (such as hypertension, coronary heart

disease, diabetes), and preoperative laboratory values including cholesterol, triglycerides, and

low-density lipoprotein (g/L) will be collected. Postoperatively, data on the surgical procedure and

routine pathological findings will be recorded. Wound healing status will be assessed during a

follow-up visit 30 days after surgery. Group comparisons based on wound healing status (healed versus

secondary healing) at 30 days will be performed using independent t-tests. Potential factors influencing

wound healing will be evaluated using logistic regression analysis. Variables demonstrating statistical

significance in univariate analysis will be included in a multivariate logistic regression model. A

p-value < 0.05 will be considered statistically significant. This analysis aims to identify independent



risk factors associated with poor chest wound healing and to propose feasible preventive measures

accordingly.
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