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Objective: To assess willingness to undergo corrective surgery among patients with breast deformities after breast-conserving surgery 
(BCS) and to identify factors associated with surgical decision-making.
Methods: This single-center cross-sectional study included female breast cancer patients who underwent BCS at Shanxi Bethune 
Hospital between July 2012 and December 2024, completed adjuvant radiotherapy, and had at least one year of follow-up after 
radiotherapy. Breast deformity was assessed using the Clough classification. A structured questionnaire evaluated perceived breast 
appearance, satisfaction, appearance-related distress, willingness toward corrective surgery, reasons for refusal, facilitating factors, and 
information needs. Willingness was defined as patients’ self-reported acceptance of considering corrective surgery at the time of the 
survey, rather than a confirmed operative plan. Associations were assessed using univariate analyses.
Results: Among 306 patients with post-BCS breast deformities, 123 (40.2%) expressed willingness to undergo corrective surgery and 183 
(59.8%) declined. Surgical willingness showed unadjusted associations with several sociodemographic and clinical characteristics, includ
ing residence, income, travel time to medical care, deformity grade, postoperative complications, and recurrence/metastasis status. Among 
patients declining correction, the most important barriers were concern about complications or reconstruction failure (12.3%), financial 
burden (12.1%), acceptance of current appearance (11.2%), and reluctance to undergo another surgical procedure (10.0%). Among willing 
patients, the main facilitators were desire to improve body image/self-confidence (16.0%) and physician recommendation (16.0%).
Conclusion: Willingness to undergo corrective surgery after BCS was relatively low and appeared to be shaped by economic burden, 
risk perception, and appearance-related needs. These findings should be interpreted cautiously because of the single-center cross- 
sectional design and the absence of multivariable adjustment.
Keywords: breast cancer, breast-conserving surgery, breast deformities, corrective surgery, surgical decision-making, cross-sectional study

Introduction
Breast cancer is one of the most common malignancies among women worldwide, including in China.1,2 With improvements in 
screening and advances in comprehensive treatment, an increasing number of patients are being diagnosed and treated at early 
stages.3,4 Breast-conserving surgery (BCS), combined with radiotherapy, has been extensively validated in terms of oncological 
safety, demonstrating local control rates and overall survival comparable to those of mastectomy.5,6 Consequently, BCS has 
become a key treatment strategy for early-stage breast cancer. Compared with mastectomy, BCS offers clear advantages in 
preserving breast appearance and improving patients’ quality of life and psychological well-being.7–9 With ongoing advances in 
systemic therapy and precision oncology, survival outcomes for patients with breast cancer have continued to improve, shifting 
increasing attention toward survivorship, body image, and long-term quality-of-life outcomes.10,11
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However, despite the significant benefits of BCS in terms of survival and body image, a growing number of reports indicate 
that some patients develop varying degrees of breast deformities after surgery, including breast asymmetry and displacement 
of the nipple–areola complex.12–14 Previous studies have reported that poor cosmetic outcomes or breast deformities may 
occur in up to one-quarter or more of patients after BCS,15,16 particularly among those with larger excision volumes or who 
receive radiotherapy.17 Abnormal breast appearance not only affects cosmetic results but may also negatively impact body 
image, self-esteem, confidence, and social interactions, thereby reducing overall quality of life.18

With the development of oncoplastic surgery, a variety of corrective procedures for post-BCS deformities have emerged, 
including local glandular rearrangement, various chest wall perforator flaps, autologous fat grafting, and contralateral breast 
symmetry procedures.19 Evidence indicates that, when indications are strictly observed, these reconstructive techniques do not 
increase the risk of local recurrence or distant metastasis.20,21 Nevertheless, the proportion of patients who actually undergo 
corrective surgery in clinical practice remains limited.22

From the perspective of shared decision-making, a patient’s choice regarding additional breast surgery may be shaped not 
only by clinical indications, but also by perceived risk, expected benefits, personal values, family support, financial capacity, 
and access to reliable information.23–25 However, most existing studies on reasons for declining breast reconstruction or 
corrective surgery have focused on immediate or delayed reconstruction after mastectomy and have primarily been conducted 
in Western countries.26 Evidence specifically addressing corrective surgery for post-BCS breast deformities remains limited, 
and Chinese data systematically exploring refusal reasons, facilitating factors, and information needs are particularly scarce. 
Therefore, the present study aimed to evaluate willingness to undergo corrective procedures among patients with breast 
deformities after BCS and to analyze factors associated with their decision-making, with the goal of informing postoperative 
education, risk communication, and shared decision-making.

Materials and Methods
Research Design and Participants
This single-center cross-sectional study included female patients with breast cancer who underwent BCS at the Breast 
Surgery Department of Shanxi Bethune Hospital between July 2012 and December 2024, completed adjuvant radio
therapy, and had at least one year of follow-up after radiotherapy.

The inclusion criteria were: (1) pathologically confirmed breast cancer; (2) receipt of BCS; (3) completion of adjuvant 
radiotherapy with at least one year since radiotherapy; (4) female sex; (5) confirmed presence of breast deformities upon 
evaluation; and (6) willingness to participate in follow-up and complete the study questionnaire.

Exclusion criteria were: (1) inability to assess the presence of breast deformities; (2) loss to follow-up or death; and 
(3) refusal to complete the questionnaire or missing key outcome variables.

Assessment of Breast Deformity
Postoperative breast appearance was independently evaluated by three investigators using the Clough classification of breast 
deformities. According to this classification, Grade I indicates a breast with a generally normal appearance but with some 
asymmetry compared to the contralateral side; Grade II indicates a noticeable deformity that can be corrected through local 
breast reconstruction; and Grade III indicates severe deformity or diffuse fibrosis, typically requiring mastectomy combined 
with reconstruction for correction.27 Before the formal assessment, the research team conducted a pilot evaluation on 20 non- 
study cases to standardize scoring criteria and minimize interobserver variability. Inter-rater consistency was ensured through 
consensus discussion and agreement checks.

Questionnaire Design and Data Collection
Data were collected using a structured questionnaire developed based on a literature review and clinical experience. The 
questionnaire covered the following domains: demographic characteristics, socioeconomic status, disease- and treatment- 
related information, self-perceived breast deformity/asymmetry, satisfaction with current breast appearance, appearance- 
related distress, willingness to undergo corrective surgery, concerns and reasons for declining correction, facilitating factors 
among patients willing to consider correction, and information needs for surgical decision-making.
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The questionnaire was developed in three stages. First, the research team drafted the initial version after reviewing 
literature on breast reconstruction, cosmetic outcomes after BCS, and patient decision-making. Second, a pilot survey 
was conducted with five patients to assess clarity, acceptability, and logical order. Finally, wording and item order were 
revised according to patient feedback. The questionnaire included categorical single-choice items and multiple-response 
items; no total score or composite scale was calculated. For refusal reasons, patients could first select all applicable 
reasons and were then asked to identify the one to three most important reasons among those selected. The questionnaire 
was used for exploratory analysis and has not undergone formal psychometric validation.

After obtaining initial verbal agreement to participate, the research team sent electronic informed consent forms to 
patients via WeChat. Patients who provided electronic written informed consent then completed the questionnaire 
electronically. The survey was designed to record patients’ current views and did not require that patients had already 
scheduled corrective surgery. Disease- and treatment-related information was primarily obtained from the hospital 
database and electronic medical records, with additional verification from patients when necessary. Questionnaires that 
included a response to the key item on willingness to undergo corrective surgery were considered valid. Patients were 
instructed to complete the questionnaire independently. If participants had difficulty using the electronic form, research 
staff provided only technical assistance and did not suggest or modify any response. Before questionnaire completion, all 
participants received the same brief neutral explanation regarding the survey purpose and the general concept of 
corrective surgery. No individualized surgical recommendation, detailed risk estimate, or expected outcome prediction 
was provided at this stage; any questions raised by participants were answered using standardized neutral wording.

Variables Definition
The primary outcome variable was willingness to undergo corrective surgery for breast deformity. In this study, 
willingness referred to patients’ self-reported acceptance of considering corrective surgery at the time of questionnaire 
completion if clinically appropriate; it did not indicate that surgery had been scheduled or would necessarily be 
performed in the short term. Patients were categorized as willing or unwilling/refusing according to their response to 
this key item. The main independent variables included age, marital status, educational level, employment status, place of 
residence, annual household income, type of health insurance, one-way travel time to hospital, caregiving burden, Clough 
deformity grade, tumor-node-metastasis (TNM) stage, time since BCS, receipt of chemotherapy, receipt of endocrine 
therapy, postoperative complications, and current recurrence or metastasis treatment status.

Data Analysis
All statistical analyses were performed using SPSS version 26.0. Categorical variables were presented as counts and 
percentages, and age was summarized as median and interquartile range. Comparisons between the willing and unwilling 
groups were conducted using the chi-square test or Fisher’s exact test for categorical variables, as appropriate. 
Willingness to undergo corrective surgery was treated as the dependent variable in exploratory univariate analyses. No 
multivariable regression analysis was performed in the present study; therefore, the reported P-values should be 
interpreted as unadjusted associations rather than independent predictors. For questionnaire items allowing multiple 
selections, results were presented as the number of responses for each option and the percentage of total responses, unless 
otherwise specified. Two-sided tests were used, and a P-value of less than 0.05 was considered statistically significant.

Results
Participant Characteristics
A total of 346 patients were consecutively recruited. After excluding 25 invalid questionnaires and 15 patients who 
declined follow-up, 306 questionnaires were included in the final analysis (Figure 1). Among them, 123 patients (40.2%) 
expressed willingness to undergo corrective surgery, while 183 patients (59.8%) declined. The median age of participants 
was 52 years (IQR, 47–58), and the majority were married (96.7%). Deformity grades were predominantly Grade I and 
Grade II, accounting for 41.5% and 36.6%, respectively, while Grade III deformities accounted for 21.9%. Most patients 
had undergone surgery within the past two years (79.7%).
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Comparisons between groups revealed that, compared with patients who declined corrective surgery, those willing to 
undergo surgery were more likely to reside in urban areas (56.1% vs 37.2%, P = 0.001), be employed full-time (37.4% vs 
21.3%, P < 0.001), and have a medium household income (50.4% vs 33.3%, P < 0.001). Additionally, the proportion of 
Grade III deformities was higher among patients willing to undergo correction (31.7% vs 15.3%, P < 0.001). Conversely, 
postoperative complications (58.5% vs 7.3%, P < 0.001) and recurrence or metastasis rates (17.5% vs 4.9%, P = 0.001) 
were higher in the group that declined surgery. No statistically significant between-group differences were observed in 
medical insurance status or receipt of chemotherapy (Table 1).

Figure 1 Flow chart.

Table 1 Baseline Characteristics of Breast-Conserving Surgery Patients by Willingness to Undergo Corrective 
Surgery

Overall (N=306) Willing (n=123) Refuse (n=183) P value

Age, median (IQR) 52(47,58) 50(45,56) 47(43,52) <0.001

Marital status 0.008

Married 296(96.7) 123(100) 173(94.5)
Other 10(3.3) 0(0) 10(5.5)

Education level 0.001
Junior high school or below 158(51.6) 49(39.8) 109(59.6)

High school/technical school 107(35) 50(40.7) 57(31.1)

College or above 41(13.4) 24(19.5) 17(9.3)
Employment <0.001

Full-time 85(27.8) 46(37.4) 39(21.3)

Part-time 60(19.6) 32(26) 28(15.3)
Other 161(52.6) 45(36.6) 116(63.4)

Residence 0.001

Urban 137(44.8) 69(56.1) 68(37.2)
County/town 117(38.2) 42(34.1) 75(41)

Rural 52(17.0) 12(9.8) 40(21.9)

(Continued)
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Perception of Postoperative Breast Appearance and Psychological Impact
Regarding self-assessed changes in the appearance of the affected breast, moderate asymmetry was the most commonly 
reported, accounting for 33.7% of patients, followed by mild asymmetry (28.1%) and severe asymmetry (26.1%), while 
12.1% of patients were unable to judge. Overall, 59.8% of patients perceived at least moderate asymmetry. In terms of 
satisfaction with breast appearance, 55.9% of patients reported being “very dissatisfied,” 33.7% rated it as “neutral,” and 
only 10.5% reported being satisfied. Regarding appearance-related psychological impact, 48.4% of patients reported 

Table 1 (Continued). 

Overall (N=306) Willing (n=123) Refuse (n=183) P value

Annual household income <0.001

< RMB 50,000 85(27.8) 16(13.0) 69(37.7)
RMB 50,000–100,000 123(40.2) 62(50.4) 61(33.3)

> RMB 100,000 98(32.0) 45(36.6) 53(29.0)

Medical insurance 0.156
Urban employee insurance 65(21.2) 35(28.5) 30(16.4)

New rural cooperative scheme 134(43.8) 49(39.8) 85(46.4)

Government/public medical 36(11.8) 12(9.8) 24(13.1)
Commercial insurance 36(11.8) 14(11.4) 22(12.0)

Self-pay 35(11.4) 13(10.6) 22(12.0)

One-way travel time to hospital <0.001
<1 hour 180(58.8) 90(73.2) 90(49.2)

1–2 hours 74(24.2) 21(17.1) 53(29.0)

>2 hours 52(17.0) 12(9.8) 40(21.9)
Caregiving burden 0.005

None/mild 105(34.3) 51(41.5) 54(29.5)

Moderate 99(32.4) 44(35.8) 55(30.1)
Heavy/very heavy 102(33.3) 28(22.8) 74(40.4)

Clough grade <0.001
Grade I 127(41.5) 34(27.6) 93(50.8)

Grade II 112(36.6) 50(40.7) 62(33.9)

Grade III 67(21.9) 39(31.7) 28(15.3)
TNM stage <0.001

I 63(20.6) 40(32.5) 23(12.6)

II 169(55.2) 57(46.3) 112(61.2)
III 71(23.2) 23(18.7) 48(26.2)

IV 3(1.0) 3(2.4) 0(0.0)

Time since breast-conserving surgery 0.019
≤2 years 244(79.7) 90(73.2) 154(84.2)

>2 years 62(20.3) 33(26.8) 29(15.8)

Received chemotherapy 0.201
Yes 185(60.5) 69(56.1) 116(63.4)

No 121(39.5) 54(43.9) 67(36.6)

Received endocrine therapy 0.035
Yes 174(56.9) 61(49.6) 113(61.7)

No 132(43.1) 62(50.4) 70(38.3)

Postoperative complications <0.001
Yes 116(37.9) 9(7.3) 107(58.5)

No 180(58.8) 112(91.1) 68(37.2)

Cannot recall 10(3.3) 2(1.6) 8(4.4)
Current recurrence/metastasis treatment 0.001

Yes 38(12.4) 6(4.9) 32(17.5)

No 268(87.6) 117(95.1) 151(82.5)
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being “very distressed,” 24.2% reported “moderate distress,” and only 27.5% reported minimal or no distress. Overall, 
the majority of patients were dissatisfied with postoperative breast appearance, and a substantial proportion reported 
varying degrees of appearance-related psychological distress (Figure 2).

Main Reasons for Declining Corrective Surgery
Among patients who declined corrective surgery (Figure 3A), financial burden was the most frequently reported reason 
(11.1%), followed by reluctance to undergo another surgical procedure, anesthesia, or recovery process (10.0%), concern 
about oncological safety (9.9%), perception that the current appearance was acceptable (9.0%), and worry about 
postoperative complications or repair failure (8.9%). In addition, some patients cited uncertainty regarding surgical 
outcomes (8.4%), high caregiving burden (7.9%), lack of reliable information (6.3%), and concern about difficulty in 
recovery after reoperation following radiotherapy (5.9%). Family opposition (2.4%) and inconvenient transportation 
(3.0%) were reported less frequently.

When patients were further asked to select the one to three most important factors among those previously chosen 
(Figure 3B), the ranking changed slightly. Concern about complications or repair failure (12.3%) and financial burden 
(12.1%) were the top two factors, followed by perception that the current appearance was acceptable (11.2%) and 
reluctance to undergo another surgical procedure (10.0%). Uncertainty regarding surgical outcomes (9.5%) and concern 
about oncological safety (8.1%) also held moderate weight, whereas distrust of physicians or hospitals (1.6%) and 
privacy concerns (1.2%) were reported less frequently.

Figure 2 Self-perceived breast asymmetry and psychological distress after BCS (Perceived degree of deformity/asymmetry of the affected breast: (A) Your level of 
satisfaction with your current breast: (B) and Degree of distress caused by appearance issues: (C)).
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Facilitating Factors for Willingness to Undergo Corrective Surgery
Among patients willing to undergo corrective surgery (Figure 4), multiple factors jointly influenced their decision. The 
most commonly reported facilitating factors were the desire to improve body image or self-confidence (16.0%) and 
physician recommendation (16.0%). Other factors included inconvenience in dressing or daily activities (14.4%), 
noticeable appearance-related distress (14.0%), and having observed successful cases (14.0%). Support from partners 
or family members (13.6%) and affordability of the procedure (12.1%) were also reported as motivating factors by some 
patients.

Overall, the need for psychological and body image improvement, together with professional medical advice, played 
a prominent role in patients’ decisions to pursue corrective surgery.

Figure 3 Reasons for declining corrective surgery for breast deformities (Distribution of all selected reasons: (A) Ranking of the most important reasons: (B)).

Figure 4 Facilitating Factors for Willingness to Undergo Corrective Surgery.
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Information Needs for Surgical Decision-Making
Among patients willing to undergo corrective surgery, information needs regarding the procedure were concentrated on 
several key aspects (Table 2). The most frequently reported concerns were surgical costs and reimbursement (23.6%) and the 
surgical approach with expected outcomes (23.1%). Other important concerns included potential complications and recovery- 
related issues (19.2%) as well as whether the surgery might affect follow-up or risk of recurrence (18.1%). In addition, 15.9% 
of patients expressed a desire to review real case photographs or previous examples to better understand surgical outcomes.

Overall, financial information and expected surgical outcomes were the most important factors influencing patients’ 
decision-making, while a substantial proportion of patients also sought detailed explanations regarding procedural safety 
and recovery.

Discussion
This study focused on patients who developed breast deformities after BCS and evaluated their willingness to undergo 
corrective surgery and factors associated with this decision. Only 40.2% of patients expressed willingness to undergo 
correction, whereas nearly 60% declined. This proportion is generally consistent with previous studies reporting that the 
uptake of breast reconstruction or corrective procedures is lower than the number of potentially eligible patients.28 In the 
present study, univariate comparisons and questionnaire responses suggested that willingness was related to both 
objective conditions and subjective perceptions. Concerns about complications or repair failure, financial burden, 
acceptance of current appearance, and reluctance to undergo another surgical procedure were the main barriers, whereas 
the desire to improve body image and physician recommendation were important facilitating factors.

The relatively low willingness observed in this study may be understood within a shared decision-making framework. 
Decisions about corrective surgery are not based solely on deformity severity or surgical feasibility, but also on how 
patients weigh expected cosmetic benefit against surgical risk, recovery burden, family responsibilities, economic 
pressure, and trust in medical advice. International studies have shown that, even in settings with relatively abundant 
healthcare resources, the actual rate of reconstruction or correction remains substantially lower than the population with 
potential indications.29 Similar patterns were observed in this Chinese cohort. Cultural and social factors may further 
influence this process; for example, family opinions may carry considerable weight, conservative attitudes toward 
additional surgery may reduce demand, and out-of-pocket expenses may make patients more cautious even when 
appearance-related distress is present.23,24 These findings suggest that postoperative counseling should address not 
only medical indications but also patient values, family context, and practical barriers. In the Chinese clinical context, 
decisions about additional surgery may also involve spouses or adult children, and household financial priorities and 
caregiving arrangements may therefore compete with the patient’s appearance-related needs.

It is noteworthy that most patients were dissatisfied with their postoperative breast appearance, and a substantial proportion 
reported significant appearance-related psychological distress. More than half perceived at least moderate asymmetry, while 
nearly 90% were not satisfied with breast appearance. Approximately three-quarters reported varying degrees of psychological 
distress related to appearance. Previous studies have shown that changes in breast appearance not only affect body image but may 
also negatively impact self-esteem, confidence, and social interactions, thereby reducing overall quality of life.30 However, even 
in the presence of significant distress, patients may decline further surgery due to practical or psychological factors, partially 
explaining the relatively low willingness observed in this study.

Table 2 Information Needs for Correction Decision- 
Making

n %

Surgical techniques and outcomes 42 23.10%

Complications and recovery 35 19.20%

Impact on follow-up and recurrence risk 33 18.10%
Cost and reimbursement 43 23.60%

Clinical case images/examples 29 15.90%
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Regarding reasons for declining surgery, the main concerns were surgical risks and financial burden. Many patients 
worried that additional surgery could cause complications or repair failure, particularly in the context of prior radiotherapy, 
which may affect tissue healing and surgical outcomes.31 Financial burden was also a significant barrier. Although some 
corrective procedures are important for improving quality of life, limited reimbursement in the healthcare system may increase 
the economic pressure on patients and their families.32,33 Some patients were also concerned that corrective surgery could 
affect tumor recurrence or metastasis risk, although current evidence suggests that, when indications are strictly followed, 
these reconstructive techniques are oncologically safe.

Physician recommendation appeared to play an important role in surgical decision-making. Among patients willing to 
undergo correction, physician advice and the desire to improve body image were the most commonly cited facilitating factors. 
This may reflect the role of clinicians in reducing uncertainty, clarifying whether a patient is an appropriate candidate, 
explaining potential benefits and risks, and helping patients distinguish oncological safety concerns from cosmetic or 
reconstructive issues. In addition, patients’ information needs were concentrated on costs and reimbursement, surgical 
techniques and expected outcomes, potential complications and recovery, and possible effects on follow-up or recurrence 
detection. These findings indicate that communication should be structured and practical, rather than limited to a general 
recommendation. Visual examples, explanation of procedure-specific risks, discussion of radiotherapy-related tissue condi
tions, and transparent information on financial issues may help patients make more informed choices, although whether such 
strategies increase uptake requires prospective evaluation.25 In clinical practice, this may be implemented as a stepwise 
counselling process: assessment of deformity severity and appearance-related distress, discussion of feasible corrective 
options, explanation of costs and reimbursement, clarification of complications and recovery, confirmation that oncological 
follow-up will not be compromised, and presentation of representative case examples when appropriate.

Limitations
This study has several strengths. It specifically analyzed patients with breast deformities following BCS, a clinically relevant 
population that has received less attention than patients undergoing reconstruction after mastectomy. In addition, this study 
assessed multiple dimensions, including sociodemographic characteristics, disease- and treatment-related factors, subjective 
appearance perception, refusal reasons, facilitating factors, and information needs, thereby providing a patient-centered perspec
tive on decision-making. However, several limitations should be noted. First, this was a single-center study, and the sample was 
relatively concentrated, which limits the generalizability of the findings. Second, the cross-sectional design captured willingness at 
only one time point; patient preferences may change with disease status, family circumstances, financial conditions, or further 
consultation. Third, part of the information was based on self-reported questionnaire data, which may be affected by recall bias, 
subjective interpretation, and differences in patients’ prior understanding of corrective surgery. Fourth, the questionnaire was 
developed for exploratory use and was not formally psychometrically validated. Finally, the statistical analysis was limited to 
univariate comparisons without multivariable adjustment; therefore, the observed associations should not be interpreted as 
independent predictors or causal relationships. In addition, although a standardized survey process was used, patients’ baseline 
knowledge of corrective surgery was not measured, and differences in pre-existing understanding may have influenced their 
responses. Future multicenter prospective studies using validated decision-making instruments, standardized information provi
sion, objective cosmetic assessment, and multivariable modelling are needed to further clarify the determinants of corrective 
surgery willingness after BCS.

Conclusion
In this single-center exploratory study, willingness to undergo corrective surgery among patients with breast deformities 
after BCS was relatively low. Financial burden, perceived surgical risk, acceptance of current appearance, and reluctance 
to undergo another procedure were major barriers, whereas body-image needs and physician recommendation were key 
facilitators. These findings support the need for more structured postoperative counseling and decision support, while 
future prospective studies with multivariable analysis are required to confirm independent determinants of surgical 
willingness.
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