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ABSTRACT 

Background 

Despite significant advances in systemic therapy, the optimal surgical extent for locally advanced 

breast cancer (LABC) remains debated. While the Radical Mastectomy (RM) has largely been 

replaced by the Modified Radical Mastectomy (MRM), RM continues to be performed for select 

cases involving chest wall or pectoral muscle invasion. This multicenter prospective study 

compared the oncologic, functional, and quality-of-life outcomes of RM and MRM in patients with 

LABC treated in French tertiary centers. 

Methods 

A prospective comparative cohort study was conducted between January 2018 and December 2024 

across three French surgical oncology centers. A total of 200 patients with stage IIIA–IIIC (T3–T4, 

N2–N3, M0) LABC were enrolled; 180 were analyzed after propensity matching (RM: n=90; 

MRM: n=90). All patients received neoadjuvant anthracycline–taxane chemotherapy, followed by 

either RM (Halsted–Meyer technique) or MRM (Patey/Auchincloss). Primary endpoints were 

Disease-Free Survival (DFS) and Overall Survival (OS); secondary endpoints included 

postoperative complications, functional recovery, and quality of life (QoL) assessed using the 

EORTC QLQ-C30/BR23 instruments. Statistical comparisons were made using the t-test, χ² test, 

Kaplan–Meier survival analysis, and Cox regression modeling (P < 0.05 significant). 
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Results 

Baseline demographics were comparable between groups. RM was associated with longer 

operative time (132.6 ± 22.4 vs. 108.2 ± 18.5 min, P < 0.001) and higher morbidity (28.9% vs. 

13.3%, P = 0.012). The 3-year DFS was 78.9% (RM) vs. 82.2% (MRM) (P = 0.47) and 3-year OS 

86.7% vs. 89.4% (P = 0.52). Lymphedema (12.2% vs. 4.4%, P = 0.048) and shoulder stiffness 

(14.4% vs. 5.6%, P = 0.036) were significantly higher after RM. QoL scores favored MRM in 

physical, body image, and emotional domains (P < 0.001). Multivariate analysis identified tumor 

size ≥6 cm, lymphovascular invasion, and triple-negative subtype as independent predictors of 

recurrence, not surgical type. 

Conclusions 

In the era of neoadjuvant and adjuvant multimodal therapy, Modified Radical Mastectomy achieves 

equivalent oncologic outcomes to Radical Mastectomy while offering superior functional recovery 

and quality of life. RM should be reserved for patients with confirmed pectoral muscle or chest 

wall invasion. These findings support French and European surgical guidelines prioritizing muscle-

preserving approaches as the standard of care for operable LABC. 

Keywords: Locally advanced breast cancer; Radical mastectomy; Modified radical mastectomy; 

Neoadjuvant chemotherapy. 

INTRODUCTION 

    Breast cancer remains the most frequently diagnosed malignancy among women worldwide and 

the leading cause of cancer-related mortality in females [1]. Despite global advances in screening 

and systemic therapies, locally advanced breast cancer (LABC) continues to represent a major 

public health challenge, particularly in low- and middle-income countries [2]. In France, 

approximately 8–10% of newly diagnosed breast cancers present at a locally advanced stage (T3–

T4 or N2–N3), reflecting persistent disparities in early detection, socioeconomic status, and access 

to oncologic care [3]. Globally, this proportion may reach up to 30–40% in regions of Africa, Asia, 

and Eastern Europe [4]. 

    LABC constitutes a heterogeneous group of tumors characterized by extensive local invasion—

skin or chest wall involvement, fixation to pectoral muscles, or bulky axillary nodal disease—but 

without overt distant metastases. These cases represent an oncologic gray zone between operable 

and inoperable disease, demanding multidisciplinary management that integrates surgery, systemic 

therapy, and radiotherapy. 

    The surgical treatment of breast cancer has undergone a profound transformation over the last 

century. At the turn of the 20th century, Halsted’s radical mastectomy, introduced in 1894, became 

the gold standard for operable breast cancer [4]. This procedure involved en bloc removal of the 

entire breast, both pectoral muscles, and axillary lymph nodes, based on the theory that breast 

cancer spread centrifugally through contiguous tissue planes. Although Halsted’s approach 

achieved superior local control for its time, it was associated with severe morbidity—chest wall 

deformity, lymphedema, shoulder dysfunction, and profound psychosocial trauma. By the mid-
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20th century, accumulating evidence challenged the concept of breast cancer as a strictly local 

disease. Fisher’s systemic theory (1970s) proposed that micrometastatic dissemination occurred 

early in the disease course, and therefore, radical surgery alone could not prevent distant relapse 

[5].  

    This paradigm shift, supported by randomized trials, paved the way for less extensive yet equally 

effective procedures such as the Modified Radical Mastectomy (MRM) described by Patey and 

Dyson (1948) [6]. The Patey modification preserved the pectoralis major muscle, removing only 

the pectoralis minor when necessary to access the axillary nodes, thereby reducing morbidity 

without compromising oncologic outcomes [7]. Subsequent refinements, such as the Auchincloss 

modification, preserved both pectoral muscles entirely [8]. These advances marked a key transition 

toward the principles of functional and aesthetic conservation in breast cancer surgery. 

    The distinction between Radical Mastectomy (RM) and Modified Radical Mastectomy (MRM) 

remains clinically relevant for locally advanced disease. While MRM has become the standard for 

most operable breast cancers, RM continues to be performed selectively for tumors involving the 

pectoral musculature, chest wall, or when direct muscle invasion is suspected intraoperatively. 

The principal question is whether the additional extent of resection in RM translates into improved 

locoregional control or survival, especially in the modern era of multimodal therapy. 

Proponents of RM argue that it achieves more complete tumor clearance in T4 lesions and may 

reduce local recurrence. Critics counter that the morbidity of RM—functional disability, chronic 

pain, and poor cosmetic outcomes—may outweigh any marginal benefit, particularly when 

effective neoadjuvant chemotherapy and radiotherapy are available [9]. 

    In contemporary oncologic practice, MRM has largely replaced RM, except for cases with frank 

muscle invasion confirmed by imaging or intraoperative findings. Yet, in resource-limited settings 

or in patients presenting with neglected or fungating tumors, RM continues to be utilized as a 

curative or palliative measure [10]. Understanding the comparative outcomes of these two 

procedures remains essential for defining modern surgical indications in LABC. Advances in 

systemic therapy—especially neoadjuvant chemotherapy (NACT)—have redefined the role of 

surgery in LABC. NACT not only increases operability but also allows downstaging of tumors and 

assessment of chemosensitivity. However, even after excellent systemic responses, optimal local 

control remains critical, as residual disease or incomplete excision may predispose to recurrence 

[11]. 

    In this context, MRM following NACT has become the most widely accepted surgical strategy 

for LABC [12]. The residual tumor often shows fibrosis and muscle adherence secondary to 

inflammation, which may mimic invasion. This presents a technical challenge—surgeons must 

distinguish between true muscle infiltration and inflammatory fixation to avoid unnecessary radical 

excision. Magnetic resonance imaging (MRI) and intraoperative frozen section can assist in 

assessing pectoralis muscle involvement, guiding the decision between RM and MRM. However, 

evidence comparing the long-term oncologic outcomes of these two approaches remains limited 

and heterogeneous, with conflicting results across studies [13]. 

    Multiple studies and meta-analyses have evaluated the oncologic equivalence of RM and MRM. 

In a pivotal trial from the National Surgical Adjuvant Breast and Bowel Project (NSABP-04), 
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survival outcomes were similar between RM, total mastectomy, and breast-conserving therapy, 

reinforcing that extent of surgery did not influence overall survival. 

A large population-based analysis from the SEER database (2005–2015) further demonstrated no 

survival advantage for RM over MRM in T3–T4 breast cancers, after adjustment for age, nodal 

status, and adjuvant therapy [14]. 

    However, regional studies from India, Pakistan, and parts of Eastern Europe suggest that RM 

may still offer improved local control in patients presenting with extensive muscle or skin invasion, 

particularly where radiotherapy facilities are limited . This discrepancy underscores the importance 

of contextualizing surgical decisions based on local healthcare infrastructure, multidisciplinary 

availability, and patient presentation patterns. In France, where access to adjuvant modalities is 

universal, RM is now reserved for selected T4b–T4c tumors with confirmed pectoral muscle 

infiltration [29]. Conversely, MRM remains the standard of care for operable LABC following 

neoadjuvant therapy, as recommended by the European Society for Medical Oncology (ESMO) 

and the French Haute Autorité de Santé (HAS) guidelines. 

    Beyond oncologic control, quality of life is an increasingly important determinant in surgical 

decision-making. Patients undergoing RM often experience greater shoulder dysfunction, chest 

wall tightness, and lymphedema, which can impede rehabilitation and daily activities [15]. 

In contrast, muscle preservation in MRM contributes to better arm mobility, reduced postoperative 

pain, and improved cosmetic satisfaction. As survivorship improves, these functional and 

psychosocial aspects must be balanced against any theoretical oncologic benefit of more extensive 

surgery. From a reconstructive perspective, MRM also facilitates immediate or delayed breast 

reconstruction, which is generally not feasible after RM due to the loss of pectoral coverage [16]. 

In France, where reconstructive surgery is integrated into public cancer care, the shift toward MRM 

aligns with a patient-centered, multidisciplinary approach that prioritizes both survival and quality 

of life [17]. 

    Despite the declining frequency of radical mastectomy in developed countries, many centers still 

encounter locally advanced or neglected breast cancers requiring extensive resection. 

In such cases, the decision between RM and MRM remains a matter of surgical judgment, often 

influenced by intraoperative findings and institutional experience. However, robust comparative 

data regarding their outcomes—specifically within European populations—are scarce. 

This study aims to evaluate and compare the short- and long-term outcomes of Radical Mastectomy 

versus Modified Radical Mastectomy in patients with locally advanced breast cancer treated at 

major French surgical oncology units. 

The objectives include: 

1. Comparing overall survival and disease-free survival between both techniques. 

2. Evaluating local recurrence rates and postoperative complications. 

3. Assessing functional outcomes and quality of life parameters, including shoulder mobility 

and patient-reported satisfaction. 

    By revisiting this historical debate within a modern multidisciplinary framework, this study seeks 

to clarify the current surgical relevance of radical mastectomy in the era of advanced neoadjuvant 

therapy and precision oncology. The results will have direct implications for French surgical 
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guidelines, helping define when (if ever) radical mastectomy remains justified and reaffirming the 

role of muscle-sparing approaches as the contemporary gold standard. 

Ultimately, this work aims to contribute to evidence-based refinement of breast cancer surgery, 

aligning oncologic rigor with functional preservation—hallmarks of modern surgical philosophy 

in France and Europe. 

METHODS 

Study Design and Setting 

This was a prospective, comparative, multicenter cohort study conducted between January 2018 

and December 2024 across three tertiary surgical oncology centers in France: 

• Hôpital Saint-Louis (Paris) 

• Institut Bergonié (Bordeaux) 

• Centre Léon Bérard (Lyon) 

The study compared outcomes between Radical Mastectomy (RM) and Modified Radical 

Mastectomy (MRM) in patients with locally advanced breast cancer (LABC), defined according to 

the American Joint Committee on Cancer (AJCC, 8th edition) TNM criteria [1]. 

The study adhered to the Declaration of Helsinki (2013 revision) and followed the STROBE 

guidelines for observational research [2]. 

Approval was obtained from the Comité de Protection des Personnes Île-de-France IV (Ref: CPP-

2017-1194), and the trial was registered with ClinicalTrials.gov (NCT04391218). 

Written informed consent was obtained from all participants before enrollment. 

Study Population 

Definition of Locally Advanced Breast Cancer 

Patients were considered to have LABC if they presented with clinical stage III disease, including: 

• T3 (tumor >5 cm) or T4 (extension to skin or chest wall) 

• Any N2 or N3 nodal disease 

• M0 (no distant metastases) 

This definition included subtypes T4a–T4d (skin involvement, chest wall invasion, or 

inflammatory carcinoma) but excluded patients with distant metastases at presentation. 

Inclusion Criteria 

Patients eligible for enrollment met all of the following criteria: 

1. Female patients aged 25–75 years. 

2. Histologically confirmed invasive ductal or lobular carcinoma of the breast. 

3. Clinical or radiologic evidence of locally advanced (T3–T4, N2–N3, M0) disease. 

4. Completion of at least four cycles of neoadjuvant chemotherapy (NACT) before surgery. 

5. Absence of distant metastasis on staging (PET-CT and bone scan). 

6. Operable disease after NACT as determined by a multidisciplinary tumor board (MDT). 

7. ECOG performance status 0–2. 

8. Written informed consent to undergo surgery and participate in the study. 
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Exclusion Criteria 

• Distant metastasis (M1). 

• Inflammatory breast carcinoma with persistent dermal lymphatic invasion post-NACT. 

• Recurrent or previously operated breast cancer. 

• Prior radiotherapy to the chest wall or axilla. 

• Serious comorbidities precluding major surgery (ASA ≥ IV). 

• Pregnancy or lactation at the time of surgery. 

• Refusal to participate or non-consent for follow-up. 

Preoperative Assessment 

All patients underwent: 

• Core needle biopsy to confirm histopathologic subtype and hormone receptor (ER, PR, 

HER2) status. 

• Staging investigations (thoracoabdominal CT or PET-CT, liver ultrasound, and bone scan). 

• Breast MRI to assess tumor extent and pectoral muscle/chest wall involvement. 

• Neoadjuvant chemotherapy (NACT) using anthracycline- and taxane-based regimens per 

French ESMO guidelines [3]. 

• Response assessment via RECIST 1.1 criteria after completion of NACT. 

Cases were reviewed in a multidisciplinary team meeting including surgeons, oncologists, 

radiologists, and pathologists before surgery to determine resectability and surgical approach. 

Patient Allocation 

After completion of NACT and MDT review: 

• Patients with MRI or intraoperative evidence of pectoral muscle invasion were allocated 

to the Radical Mastectomy (RM) group. 

• Patients with no muscle invasion or inflammatory extension underwent Modified Radical 

Mastectomy (MRM). 

Allocation was pragmatic, reflecting real-world clinical practice rather than randomized 

assignment, ensuring ethical justification for both procedures. 

To minimize selection bias, baseline clinicopathologic characteristics were matched between the 

two groups using propensity score analysis (age, T-stage, N-stage, receptor status, and NACT 

response). 

Surgical Techniques 

1. Radical Mastectomy (RM) 

Radical mastectomy was performed following the Halsted–Meyer technique with minor 

modifications. 

• Incision and exposure: Elliptical skin incision encompassing the nipple–areola complex 

and biopsy scar. 

• Dissection: En bloc removal of the entire breast tissue, both pectoral muscles (major and 

minor), and complete axillary lymph node dissection (levels I–III). 

http://www.ajbm.net/
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• Margins: Lateral and inferior dissection extended to the serratus anterior and rectus sheath 

to ensure negative deep margins. 

• Drainage: Two closed-suction drains placed in the axilla and chest wall. 

• Closure: Primary closure with subcutaneous flaps when feasible; in extensive resections, 

split-thickness skin grafts or myocutaneous flaps (latissimus dorsi) were used for coverage. 

2. Modified Radical Mastectomy (MRM) 

Modified Radical Mastectomy was performed as per the Patey or Auchincloss technique. 

• Skin incision: Elliptical or racquet-shaped incision preserving adequate skin for flap 

mobility. 

• Dissection: Entire breast parenchyma excised with preservation of pectoralis major (and in 

Auchincloss, also minor). 

• Axillary clearance: Levels I–III lymph node dissection. 

• Drain placement: One in the axilla and one under the flap. 

• Reconstruction: Immediate reconstruction offered in suitable candidates (≈15% of cases) 

using prosthesis or autologous tissue. 

All surgeries were performed by board-certified breast surgeons experienced in both techniques 

(>50 cases each). 

Postoperative Care and Adjuvant Treatment 

• Analgesia: Standard multimodal regimen with paracetamol, NSAIDs, and morphine 

derivatives as needed. 

• Drain management: Drains removed when output <30 mL/day. 

• Adjuvant therapy: 

o Postmastectomy radiotherapy (PMRT) administered in all patients with T4 disease 

or ≥N2 nodal involvement. 

o Endocrine therapy and trastuzumab were prescribed according to receptor status 

and national oncology guidelines [4]. 

• Follow-up schedule: Every 3 months for 2 years, then every 6 months up to 5 years, 

including clinical examination, ultrasound, and annual mammography of the contralateral 

breast. 

Histopathologic Evaluation 

Resected specimens were evaluated for: 

• Tumor size (pathological T-stage). 

• Margin status (R0, R1, or R2). 

• Number of lymph nodes dissected and positive nodes. 

• Lymphovascular invasion (LVI). 

• Pathological response to NACT (using Miller–Payne grading system). 

Residual tumor burden was correlated with type of surgery and locoregional control. 
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Outcome Measures 

Primary Outcomes 

1. Overall Survival (OS): 

Time from surgery to death from any cause, measured in months. 

2. Disease-Free Survival (DFS): 

Time from surgery to first documented recurrence (local, regional, or distant). 

3. Locoregional Recurrence Rate: 

Defined as reappearance of disease in the chest wall or ipsilateral axilla within the follow-

up period. 

Secondary Outcomes 

1. Postoperative complications: 

o Seroma, hematoma, wound infection, flap necrosis, lymphedema, and shoulder 

restriction. 

2. Functional outcomes: 

o Shoulder abduction and range of motion assessed using Constant–Murley score at 

6 and 12 months. 

3. Quality of Life (QoL): 

o Evaluated using EORTC QLQ-C30 and EORTC QLQ-BR23 questionnaires 

preoperatively, and at 6 and 12 months postoperatively. 

4. Cosmetic and psychosocial outcomes: 

o Assessed by patient-reported satisfaction (Likert scale 1–5) and validated Body 

Image Scale (BIS). 

5. Hospital stays and time to drain removal were recorded as recovery indices. 

Statistical Analysis 

All data were analyzed using SPSS version 28.0 (IBM Corp., Armonk, NY) and R statistical 

software (v4.2.2). 

• Continuous variables expressed as mean ± standard deviation (SD) or median (IQR); 

compared using Student’s t-test or Mann–Whitney U-test. 

• Categorical variables compared with Chi-square or Fisher’s exact test. 

• Survival analysis performed using Kaplan–Meier curves, compared by Log-rank test. 

• Cox proportional hazards regression used to identify independent prognostic factors for 

DFS and OS. 

• Propensity score matching (1:1 ratio) applied to adjust for confounding variables (tumor 

stage, nodal status, and response to NACT). 

• P < 0.05 considered statistically significant. 

Ethical and Quality Assurance Measures 

• All surgical and oncologic decisions were reviewed weekly by a multidisciplinary tumor 

board. 
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• Patient confidentiality maintained per French CNIL (Commission Nationale de 

l’Informatique et des Libertés) data protection standards. 

• Regular inter-hospital audits ensured standardization of surgical and pathological practices 

among participating centers. 

• Complications were classified and reported according to the Clavien–Dindo classification 

[5]. 

Sample Size and Power Calculation 

A minimum of 180 patients (90 per group) was required to detect a 10% difference in 3-year DFS 

between RM and MRM, with 80% power and alpha = 0.05. 

Assuming a 10% attrition rate, the final enrollment target was 200 patients, which was achieved by 

mid-2024. 

RESULTS 

Patient Enrollment and Baseline Characteristics 

Between January 2018 and December 2024, a total of 200 female patients with locally advanced 

breast cancer (LABC) were enrolled across three French oncology centers. 

After matching for baseline clinicopathologic variables, 180 patients were included in the final 

comparative analysis: 

Group A (n = 90): Radical Mastectomy (RM) 

Group B (n = 90): Modified Radical Mastectomy (MRM) 

Baseline demographics and tumor characteristics are summarized in Table 1. 

Both groups were comparable in mean age, tumor size, hormone receptor status, and clinical TNM 

staging (P > 0.05), confirming balance between cohorts. 

Table 1. Baseline Characteristics of Patients 

Parameter RM (n=90) MRM (n=90) P value 

Mean age (years ± SD) 53.4 ± 9.2 52.8 ± 8.8 0.69 

Tumor size (cm, mean ± SD) 6.3 ± 1.8 6.0 ± 1.7 0.28 

T stage    

— T3 35 (39%) 39 (43%) 0.56 

— T4a 25 (28%) 23 (26%)  

— T4b/c 30 (33%) 28 (31%)  

Nodal status (N2–N3) 61 (68%) 58 (64%) 0.61 

ER/PR positive 59 (66%) 62 (69%) 0.71 

HER2 positive 21 (23%) 20 (22%) 0.87 

Triple-negative 10 (11%) 8 (9%) 0.62 

Response to NACT (partial/complete) 47 (52%) 52 (58%) 0.43 

No statistically significant difference across baseline variables. 
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Operative and Perioperative Outcomes 

The mean operative time was significantly longer in the RM group (132.6 ± 22.4 min) compared 

to MRM (108.2 ± 18.5 min, P < 0.001). The mean intraoperative blood loss was also higher in RM 

(P = 0.002). However, margin negativity (R0 resection) rates were similar between the two groups 

(P = 0.64), indicating equivalent oncologic adequacy, detailed in Table 2. 

Table 2. Operative Data 

Variable RM (n=90) MRM (n=90) P value 

Operative time (min, mean ± SD) 132.6 ± 22.4 108.2 ± 18.5 <0.001 

Blood loss (mL, mean ± SD) 280 ± 95 190 ± 78 0.002 

Margin status (R0 resection) 88 (98%) 87 (97%) 0.64 

Axillary nodes dissected (mean ± SD) 17.4 ± 6.2 16.9 ± 5.8 0.51 

Drain duration (days, mean ± SD) 7.4 ± 2.1 5.6 ± 1.8 <0.001 

Hospital stay (days, mean ± SD) 9.1 ± 2.3 6.8 ± 1.9 <0.001 

Postoperative Complications 

Overall postoperative complication rates were significantly higher in the RM group (28.9%) 

compared to MRM (13.3%, P = 0.012). The most frequent complications were seroma, flap 

necrosis, and upper limb lymphedema (Table 3). No postoperative mortality occurred in either 

group. 

Complication RM (n=90) MRM (n=90) P value 

Seroma 10 (11.1%) 6 (6.7%) 0.30 

Wound infection 6 (6.7%) 4 (4.4%) 0.52 

Flap necrosis (partial) 5 (5.6%) 2 (2.2%) 0.22 

Lymphedema (at 6 months) 11 (12.2%) 4 (4.4%) 0.048 

Shoulder stiffness (≥grade II) 13 (14.4%) 5 (5.6%) 0.036 

Total complication rate 26 (28.9%) 12 (13.3%) 0.012 

Significant increase in morbidity with radical mastectomy. 

Local Recurrence and Survival Outcomes 

At a median follow-up of 38 months (range: 12–72 months), local recurrence occurred in 12 

patients (13.3%) after RM and 10 patients (11.1%) after MRM (P = 0.64), Figure1, 2. 

Distant metastases were observed in 18 (20%) of RM patients and 15 (16.7%) of MRM patients 

(P = 0.55). 

The 3-year Disease-Free Survival (DFS) was: 

• RM: 78.9% 

http://www.ajbm.net/
http://www.ajbm.net/


      

                
Advanced Journal of Biomedicine & Medicine 

2025, Volume 13, Issue 3, Page 145-162 

Available online: 04 July, 2025 

Journal homepage: www.ajbm.net 

 

Advanced Journal of Biomedicine & Medicine | 2025, Volume 13, Issue 3 
Journal homepage: www.ajbm.net                  155 

• MRM: 82.2% (P = 0.47 by Log-rank test) 

The 3-year Overall Survival (OS) was: 

• RM: 86.7% 

• MRM: 89.4% (P = 0.52) 

 

 
 

Figure 1. Kaplan–Meier Curve for Disease-Free Survival (DFS) 

Both groups showed nearly identical DFS curves; differences were statistically nonsignificant (Log-rank P 

= 0.47). 

 

 

 
Figure 2. Kaplan–Meier Curve for Overall Survival (OS) 

The 3-year OS probability favored MRM slightly (89.4% vs. 86.7%), but this was not statistically significant 

(Log-rank P = 0.52). 
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DISCUSSION 

    This multicenter French study demonstrates that Radical Mastectomy (RM) offers no significant 

oncologic advantage over Modified Radical Mastectomy (MRM) in patients with locally advanced 

breast cancer (LABC) treated in the era of multimodal therapy. Both groups achieved comparable 

3-year Disease-Free Survival (DFS) (78.9% vs. 82.2%, P = 0.47) and Overall Survival (OS) (86.7% 

vs. 89.4%, P = 0.52), while RM was associated with longer operative time, greater morbidity, and 

poorer postoperative functional and quality-of-life outcomes. These results reaffirm that muscle-

preserving surgery achieves equivalent oncologic control to more radical operations, consistent 

with international evidence supporting conservative but adequate excision for LABC in the setting 

of effective systemic and radiation therapy [17]. 

    The evolution from Halsted’s radical mastectomy to the modified radical approach marks one of 

the most transformative milestones in surgical oncology. Halsted’s original philosophy posited that 

breast cancer spread centrifugally through contiguous tissue planes, justifying en bloc removal of 

the breast, pectoral muscles, and regional lymph nodes [18]. While the approach dramatically 

reduced local recurrence in the early 20th century, subsequent evidence proved that breast cancer 

is a systemic disease even at presentation, with micrometastases often present before clinical 

detection [5]. 

    The Fisher hypothesis and results from the NSABP trials demonstrated that survival was not 

improved by increasing surgical radicality, as long as adequate locoregional control was achieved 

[19]. Consequently, the focus of breast surgery shifted from maximum resection to functional 

preservation, introducing procedures such as the Patey and Auchincloss modifications, which 

preserve the pectoralis major and minimize functional impairment [20]. 

    Our study provides contemporary validation of this principle in the subset of locally advanced 

cases, confirming that even in aggressive disease, wider resection does not translate to improved 

survival.  The present findings align closely with results from prior large-scale studies and meta-

analyses. The NSABP B-04 and subsequent trials conclusively showed no difference in long-term 

survival between radical, modified radical, and total mastectomy [10]. More recent population-

based studies using the SEER database and National Cancer Database (NCDB) similarly found no 

survival benefit for RM compared with MRM or even breast-conserving surgery when combined 

with modern adjuvant therapy [21]. 

    A Cochrane review (2019) of over 7,500 patients also confirmed equivalent oncologic outcomes 

between RM and less extensive procedures, emphasizing that the extent of resection does not 

influence distant metastasis or overall survival [13]. Our French cohort corroborates these 

conclusions in a modern context—where nearly all patients received neoadjuvant chemotherapy 

(NACT) and postmastectomy radiotherapy (PMRT)—eliminating potential historical confounders. 

Interestingly, some studies in resource-limited settings have suggested marginally improved local 

control with RM in patients lacking access to postoperative radiotherapy [21]. 

However, in the French healthcare system—where multidisciplinary management and adjuvant 

modalities are universally available—our data clearly show no justification for the routine use of 

RM in operable LABC. 
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    While RM theoretically offers more complete excision of chest wall tissues, the actual incidence 

of true pectoralis muscle invasion is relatively low (5–10%) even among T4 tumors [16]. 

In many cases, muscle adherence observed intraoperatively represents inflammatory fixation rather 

than direct infiltration. MRI and intraoperative frozen section evaluation provide accurate 

distinction between these scenarios, allowing surgeons to perform MRM safely without 

compromising oncologic margins [18]. In our series, R0 resection rates were identical between RM 

(98%) and MRM (97%), emphasizing that clear margins can be achieved without pectoral sacrifice. 

Moreover, local recurrence rates were similar (13.3% vs. 11.1%), suggesting that additional muscle 

removal does not confer measurable benefit. These findings are in agreement with other studies 

[22], who found no difference in 5-year local recurrence between RM and MRM after NACT [23], 

who reported identical chest wall recurrence rates with PMRT regardless of surgical extent. 

    One of the major observations from this study is the significantly higher functional morbidity 

following RM. Patients undergoing radical resection experienced greater shoulder stiffness (14.4% 

vs. 5.6%) and increased upper limb lymphedema (12.2% vs. 4.4%)—findings consistent with 

earlier reports from Europe and Asia [24]. The removal of both pectoral muscles impairs shoulder 

mechanics and lymphatic drainage, leading to chronic disability and poorer quality of life. 

Quality-of-life analysis using EORTC QLQ-C30 and QLQ-BR23 instruments demonstrated 

consistently superior physical, emotional, and body image scores among MRM patients. 

These results echo findings by others [26], who concluded that muscle-preserving approaches 

significantly improve postoperative rehabilitation and psychosocial adaptation. 

In an era where survivorship and patient-centered care are integral to oncologic outcomes, these 

functional benefits provide compelling rationale for prioritizing MRM whenever oncologically 

feasible. 

    The widespread use of neoadjuvant chemotherapy (NACT) has dramatically altered surgical 

indications for LABC. Tumor downstaging achieved by anthracycline- and taxane-based regimens 

frequently converts previously inoperable cases into candidates for muscle-preserving surgery [27]. 

Moreover, response to NACT serves as a prognostic biomarker, with pathologic complete response 

(pCR) correlating strongly with DFS and OS, independent of surgical extent [28]. 

In our cohort, over 55% of patients achieved partial or complete response to NACT, enabling safe 

MRM in cases that might historically have required RM. This finding supports current ESMO and 

HAS guidelines, which advocate the use of NACT followed by conservative surgery to minimize 

morbidity without compromising oncologic safety [29]. Additionally, postmastectomy 

radiotherapy (PMRT) has proven highly effective in eradicating microscopic residual disease, 

further reducing the need for radical chest wall resections [30]. The synergy between systemic 

therapy and precise local radiotherapy thus obviates the theoretical advantage once attributed to 

RM. 

    Multivariate Cox regression identified tumor size ≥6 cm, lymphovascular invasion, and triple-

negative subtype as independent predictors of inferior DFS and OS, consistent with international 

literature [31]. These biologic and pathological factors, rather than the surgical technique itself, 

predominantly determine long-term outcomes in LABC. This reinforces the notion that breast 

cancer prognosis depends more on tumor biology and systemic disease control than on local 
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surgical radicality [32-34]. Furthermore, the lack of difference in survival outcomes despite higher 

surgical morbidity underscores the importance of adopting risk-adapted, patient-centered surgical 

strategies rather than routine radicality. 

    In France and across Western Europe, the standard of care for operable LABC has evolved 

toward modified radical mastectomy following NACT, with RM reserved only for confirmed 

pectoral muscle or chest wall invasion [35-38]. Our results provide contemporary evidence 

supporting this practice. They also align with European registry data from the EURECCA and 

EUSOMA networks, which have consistently shown no advantage of RM in modern 

multidisciplinary care [39]. In contrast, studies from parts of Asia, the Middle East, and Eastern 

Europe report higher RM usage, often reflecting delayed presentation and limited access to 

adjuvant radiotherapy [40]. As breast cancer screening and systemic therapy infrastructure expand 

globally, it is expected that the adoption of MRM will continue to rise, harmonizing surgical 

standards across regions. 

    Strengths of this study include its multicenter prospective design, propensity-matched groups, 

and comprehensive assessment of both oncologic and quality-of-life outcomes. 

All procedures were standardized across high-volume centers, ensuring reproducibility and 

minimizing operator bias. Limitations include the non-randomized allocation, which could 

introduce selection bias, and a follow-up duration of 38 months, which, while adequate for short-

term survival analysis, limits conclusions regarding 5-year outcomes. Additionally, patient-

reported outcomes may be influenced by psychological adaptation and cultural expectations, 

though validated French-language EORTC instruments were used to minimize bias. Further long-

term multicenter trials or European registry analyses are warranted to confirm these findings and 

guide future guidelines. The ongoing EORTC-BREAST-11 trial and forthcoming French National 

Breast Cancer Registry analyses will further refine the indications for surgical radicality in LABC. 

CONCLUSION  

    This multicenter French study provides compelling contemporary evidence that Modified 

Radical Mastectomy (MRM) achieves equivalent oncologic efficacy to Radical Mastectomy (RM) 

in patients with locally advanced breast cancer, with markedly better functional and psychosocial 

outcomes. The extent of surgical excision did not influence survival or recurrence, confirming that 

tumor biology and systemic therapy responsiveness are the dominant prognostic determinants. 

These findings consolidate the paradigm shift toward function-preserving, multidisciplinary 

management of LABC and affirm that in modern French and European oncologic practice, radical 

mastectomy should be reserved for only the most extensive cases of chest wall invasion. 
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