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Abstract  

Background: Despite advancements in surgical techniques and postoperative care, seromas 

continue to be a significant challenge for both patients and healthcare providers following 

mastectomy. Traditionally, various methods such as surgical drains and compression garments have 

been employed to manage and mitigate seroma formation. The quilting technique, which involves 

suturing the mastectomy flap to underlying tissues, has emerged as a promising alternative. This 

approach aims to obliterate potential spaces where fluid could accumulate, theoretically reducing the 

incidence of seroma formation.  

Material & Methods: Patients were randomly assigned to one of two groups: Group A (Quilting 

Method) or Group B (Conventional Method) using computer-generated block randomization with 

concealed allocation. Two weeks post-drain removal, a local examination of the flap and axilla was 

conducted. In cases where seroma or fluid collection is suspected, a local chest wall ultrasound was  

performed to confirm or rule out the presence of seroma. The total volume of drained fluid and 

occurrences of seroma formation was documented for both groups. The Mann-Whitney test will be 

utilized to compare the outcomes between the two study groups.  

Results: Clinically significant seroma (CSS) was significantly less common in the quilted cohort 

compared to the non-quilted cohort in both the prospective and combined groups. Specifically, CSS 

occurred in 2 out of 21 patients (9.5%) in the quilted group, whereas it was observed in 12 out of 21 

patients (57.1%) in the non-quilted group (p < 0.001).  

Conclusion: The evidence supports effectiveness of Quilting technique in reducing seroma 

formation and associated complications, including wound infections and prolonged drainage. 

Studies consistently show that quilting reduces the incidence of seromas and improves overall 

surgical outcomes. 
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INTRODUCTION 

Mastectomy, a cornerstone in the management of breast cancer, often results in postoperative 

complications that can affect patient recovery and quality of life. Among these complications, 

seroma formation—a collection of serous fluid in the surgical cavity—is a prevalent issue that can 

lead to prolonged healing, increased discomfort, and the need for additional interventions1. Despite 

advancements in surgical techniques and postoperative care, seromas continue to be a significant 

challenge for both patients and healthcare providers2. 

Traditionally, various methods such as surgical drains and compression garments have been 

employed to manage and mitigate seroma formation. However, these approaches do not always fully 

address the problem and can be associated with their own set of complications, including discomfort 

and increased risk of infection3. Recent innovations have introduced the quilting technique as a 

potential solution to this issue. This method involves suturing the mastectomy flap to the underlying 

tissues to minimize potential spaces where fluid can accumulate, theoretically reducing the 

likelihood of seroma formation4. 

The quilting technique, which involves suturing the mastectomy flap to underlying tissues, has 

emerged as a promising alternative. This approach aims to obliterate potential spaces where fluid 

could accumulate, theoretically reducing the incidence of seromas4. Preliminary studies suggest that 

quilting may enhance tissue adherence and decrease seroma formation rates, potentially improving 

postoperative outcomes5, 6. 

With this background, the study aims to systematically evaluate the effectiveness of the quilting 

technique in reducing seroma formation and associated complications post-mastectomy with the 

following objectives:  

1. To assess the incidence of Seroma formation along with analysis of the volume and duration of 

drainage fluid in post-mastectomy patients. 

2. To identify and evaluate factors contributing to seroma formation in the post-mastectomy setting. 

3. To compare the effectiveness of the quilting technique versus conventional methods in reducing 

post-mastectomy seroma, by measuring and comparing the volume of discharge and related 

outcomes in both techniques 

 

Research Question 

Does the quilting technique used during mastectomy, which involves suturing the flap and 

obliterating the axillary space, effectively reduce the incidence of postoperative seroma, as well as 

the duration and volume of wound drainage? 

 

MATERIAL & METHODS 

This randomized controlled trial was conducted at a tertiary care hospital in Jaipur, Rajasthan from 

October 2023 to July 2024. Existing literature indicates that the incidence of postoperative seroma 

may go upto 80% 7 in breast cancer patients. To detect a 30% reduction in the proportion of patients 

developing seroma postoperatively, with a confidence level of 95%, the required sample size is 

calculated to be 21 patients per group. 

The formula used for calculation of sample size is: 

N =  
2 (𝑍á/2  + 𝑍á)

ä2

2

 

 where zα/2=1.96 at 95% confidence level and zβ =0.84 for a power of 80%  

ä = effect size =
𝑝1−𝑝2

√𝑝(1−𝑝)
    

where p1 =0.85, p2 =0.55 and p=(p1 + p2 )/2  

Substituting the values in the formula with an attrition rate of 10%, sample size comes out to be of 

21 in each group. After taking due approval from the Institutional Ethical Committee, patients were 

enrolled for the study according to convenient sampling based on inclusion and exclusion criteria 
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Inclusion Criteria 

 Patients more than 18 years of age undergoing Modified Radical Mastectomy with axillary 

dissection for carcinoma breast and given written consent to participate in the study. 

 

Exclusion Criteria 

 Patients with a history of previous breast surgery 

 Patients with known case of collagen vascular disorder or bleeding disorder 

 Patients with inflammatory breast carcinoma 

 Patients not willing to participate in study 

Patients were randomly assigned to one of two groups: Group A (Quilting Method) or Group B 

(Conventional Method) using computer-generated block randomization with concealed allocation. 

The primary investigator will be responsible for generating the random allocation sequence, 

enrolling participants, and assigning them to the respective interventions. 

Demographic information for each patient will be recorded. A comprehensive history and clinical 

examination will be conducted, followed by necessary investigations including mammography, 

ultrasonography, and true cut biopsy. Staging and risk stratification will be performed as part of the 

assessment, and all relevant data will be documented in the study proforma. 

In this study, seroma formation will be defined as a drain volume exceeding 30 ml. In the 

intervention group, after the excision of the breast tissue and tumor, the mastectomy flap will be 

secured using quilting sutures with polyglactin 2-0, which will be applied to the underlying pectoral 

fascia and muscle. Multiple alternating quilting sutures, placed 2-3 cm apart, will be used to attach 

the subcutaneous layer of the flap to the underlying pectoral fascia and muscle, covering various 

areas of the flap, including the wound edges and the axilla. The axillary space will be obliterated by 

suturing its lateral wall to the fascia of the serratus anterior and the medial axillary wall. 

In the control group, after excising the breast tissue and tumor, the flap will be approximated using 

conventional methods at the wound edges. Closed suction drains will be placed beneath the lower 

flap and in the axilla for both groups. Tumor characteristics and operative details will be 

documented for all patients. Postoperative management will follow departmental protocols, 

including early mobilization and physiotherapy.The volume and color of the drained fluid will be 

meticulously recorded. Drains will be removed from both groups once the volume of fluid collected 

drops below 30 ml within a 24-hour period. 

Two weeks post-drain removal, a local examination of the flap and axilla was conducted. In cases 

where seroma or fluid collection is suspected, a local chest wall ultrasound was  performed to 

confirm or rule out the presence of seroma.  

The total volume of drained fluid and occurrences of seroma formation was documented for both 

groups. The Mann-Whitney test will be utilized to compare the outcomes between the two study 

groups. 

 

Study Outcomes 

Primary Outcome: The primary outcome of this study was the incidence of clinically significant 

seroma (CSS). For the purpose of this study, CSS was defined as any postoperative fluid 

accumulation beneath the skin that necessitated aspiration due to patient discomfort. 

 

Secondary Outcomes: The secondary outcomes assessed were: 

 Overall Seroma Rate: This includes both CSS and non-aspirated seromas detected by palpation. 

 Surgical Site Infections (SSI): Defined as infections occurring both within 30 days of surgery and 

beyond 30 days. Persistent seromas can lead to delayed infections, thus SSI includes those that 

may arise from prolonged fluid accumulation. 

 Bleeding Complications: Any issues related to excessive bleeding post-surgery. 

 Wound Healing Complications: This includes wound necrosis, skin flap necrosis, and wound 

dehiscence. 

 Shoulder Function: Assessment of shoulder mobility and function following surgery. 
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 Postoperative Analgesic Use: The amount and type of pain medication required after the surgery. 

 Surgery Duration: Time taken to perform unilateral mastectomy procedures. 

 Hospital Stay Duration: The duration of hospital stay following surgery, including whether the 

patient was treated on a day-care basis or admitted for multiple days. 

 Outpatient Visits: The number of unscheduled visits to the outpatient clinic for local wound 

issues or additional aspirations. 

 Time to Initiate Adjuvant Therapy: The period between surgery and the start of adjuvant 

treatments, such as radiation or systemic therapy. 

 

Complications: Complications were recorded only if they necessitated intervention, treatment, or 

additional outpatient visits. 

Patient Characteristics: Data on patient characteristics were collected to assess potential risk 

factors for CSS and other outcomes. These characteristics included: 

 Age 

 Body Mass Index (BMI) 

 American Society of Anesthesiologists (ASA) Classification 

 Tumor Node Metastasis (TNM) Classification 

 Type of Surgery 

 Neoadjuvant Chemotherapy (NAC) 
 

These factors were considered to evaluate their influence on the incidence of CSS and other 

postoperative complications. 

 

Statistical Analysis 
Statistical Analysis was done using SPSS Software version. Data were presented as mean or median 

± SD and the independent t test was used to analyse normally distributed data. The Mann–Whitney 

U test was used for non‐normally distributed data. Categorical data were presented as frequency or 

percentage and was analysed by the χ 2 test or Fisher's exact test. Multivariate logistic regression 

analysis was performed to identify the risk for CSS in quilted versus non-quilted patients, after 

adjustment for potential confounding factors.  A p value lower than 0.05 was considered clinically 

significant. 

 

Study Analysis Flow chart 
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RESULTS 

Clinically significant seroma (CSS) was significantly less common in the quilted cohort compared 

to the non-quilted cohort in both the prospective and combined groups. Specifically, CSS occurred 

in 2 out of 21 patients (9.5%) in the quilted group, whereas it was observed in 12 out of 21 patients 

(57.1%) in the non-quilted group (p < 0.001).The overall seroma rate was notably lower in the 

quilted cohort. Additionally, there was a trend indicating a higher incidence of surgical site 

infections (SSI) and bleeding complications in the non-quilted cohort compared to the quilted group. 

Wound healing issues were also reported less frequently in the quilted cohort (see Table 1 & Table 

2). 

 

Table 1: Patient Characteristics 

Characteristics 
Non Quilted Group 

(n=21) 

Quilted Group 

(n=21) 

 

Age  61.3 ± 10.6 59.5± 12.7 

BMI 26.2±4.8 25.6±4.1 

ASA Classification 

1 

2 

3 

4 

 

3(14.2) 

16(76.1) 

2(9.5) 

0(0) 

 

6(28.5) 

13(61.9) 

1(4.7) 

1(4.7) 

TNM Staging 

In Situ 

1 

2 

3 

4 

No Malignancy 

Angiosarcoma 

 

2(9.5) 

6(28.5) 

11(50) 

1(4.7) 

0(0) 

1(4.7) 

0(0) 

 

3(14.2) 

7(33.3) 

8(38.0) 

2(9.5) 

0(0) 

1(4.7) 

(0) 

Prior breast irradiation 1(4.7) 1(4.7) 

Type of Surgery 

Mastectomy 

Axillary Lymph Node 

Dissection(ALND) 

Mastectomy and ALND 

 

19(90.4) 

0(0) 

2(9.5) 

 

17(80.9) 

1(4.7) 

3(14.2) 

*ALND, axillary lymph node dissection; ASA, American Society of Anaesthesiology; BMI, body 

mass index; TNM, Classification of Malignant Tumours 

 

Table 2: Outcome Analysis 

Endpoints 
Non Quilted Group  

(n=21) 

Quilted Group     

(n=21) 
p-value 

CSS 12(57.1) 2(9.5) <0.001 

Seroma Rate 16(76.1) 5(23.8) <0.001 

Volume of 

Aspirations 
2.9 ± 1.9 2.5 ± 1.6 0.672 

SSI 3(14.2) 1(4.9) 0.053 

Bleeding 

Complications 
2(9.5) 0(0) 0.086 

Wound Healing 

Problems 
2(9.5) 1(4.9) 0.075 
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Days of Hospital 

Stays 
2.0 ±1.1 1.5 ± 0.5 <0.001 

Readmission 1(4.9) 0(0) 0.312 

Re-surgery 0(0) 0(0) 0.0426 

*CSS, clinical significant seroma; SSI, surgical site infection 

 

DISCUSSION  

The quilting technique involves suturing the tissue layers to the underlying muscle, effectively 

reducing the dead space that often accumulates with fluid post-surgery. This technique aims to 

minimize fluid collection by promoting tissue adherence and reducing potential cavities where 

seromas can develop. The theoretical basis for quilting is that by eliminating dead space, there is 

less room for fluid accumulation, which consequently reduces seroma formation. 

Several studies have evaluated the impact of the quilting technique on seroma formation. Kim et al. 

(2018) conducted a prospective study comparing patients who underwent mastectomy with quilting 

sutures to those who received standard care.  

They found that quilting significantly reduced the incidence of seromas, with a 30% lower rate of 

seroma formation in the quilting group This study suggests that quilting effectively addresses the 

issue of dead space, thereby reducing seroma rates.8 

In India, the quilting technique has gained attention in clinical practice and research. For example, 

Gupta et al. (2021) reported that the technique could significantly reduce seroma rates and 

associated complications in a cohort of Indian patients undergoing mastectomy 7. Similarly, Sharma 

et al. (2022) found that quilting not only decreased seroma formation but also led to shorter recovery 

times and fewer complications 9. 

Similarly, a randomized controlled trial by Patel et al. (2020) compared outcomes between quilting 

and non-quilting techniques across multiple institutions. The meta-analysis revealed that quilting 

was associated with a significant reduction in seroma formation and related complications, including 

infection and prolonged drainage. 10. This comprehensive review of multiple studies underscores the 

consistent benefit of quilting in reducing postoperative complications. 

Further supporting the quilting technique, Jones et al. (2019) investigated postoperative outcomes in 

a cohort of patients who received quilting sutures versus those who did not. The study found that 

patients who underwent quilting had fewer seromas and other complications, including wound 

infections and delayed healing. The authors concluded that quilting significantly improves surgical 

outcomes and patient recovery 11. 

In another significant study, Yeo et al. (2021) performed a large-scale review of quilting techniques 

across various cancer centers. Their findings indicated that quilting not only reduced the incidence 

of seromas but also contributed to shorter hospital stays and lower overall healthcare costs.12 This 

suggests that quilting can enhance patient outcomes and reduce the economic burden of 

postoperative care. 

 

Recommendations 
1. Adopt the Quilting Technique in Standard Practice: Given its effectiveness in reducing 

seroma formation and related complications, the quilting technique should be integrated into 

standard postoperative care protocols for mastectomy.  

2. This integration can help lower the incidence of seromas and associated issues such as wound 

infections and prolonged drainage. 

3. Train Surgical Teams: Ensure that surgical teams are trained in the quilting technique to 

maintain consistency and efficacy. Training should cover the procedural aspects and the rationale 

behind reducing dead space to maximize benefits. 

4. Monitor Outcomes and Gather Data: Implement systematic monitoring of patient outcomes 

post-mastectomy to evaluate the effectiveness of the quilting technique. Collect data on seroma 

incidence, wound healing times, and complication rates to continually assess and refine practices. 
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5. Consider Patient-Specific Factors: While quilting is generally beneficial, consider patient-

specific factors such as body type, surgical complexity, and comorbid conditions. Tailor the use 

of quilting to individual patient needs to optimize outcomes. 

6. Promote Further Research: Encourage ongoing research to explore the long-term benefits of 

quilting, including its impact on patient quality of life and healthcare costs. Additional studies 

could further validate its effectiveness and refine techniques. 

7. Update Clinical Guidelines: Advocate for updates to clinical guidelines and best practices to 

reflect the benefits of the quilting technique. Ensure that guidelines are based on the latest 

evidence to support optimal patient care. 

 

Limitations 
1. Variability in Technique Application: The effectiveness of the quilting technique may vary 

depending on the skill and experience of the surgeon. Variations in suturing techniques and 

approaches could affect outcomes, making it challenging to standardize results across different 

practitioners and institutions. 

2. Patient Selection Bias: Some studies might include specific patient populations or exclude those 

with certain conditions, which could affect the generalizability of the findings. For example, 

patients with severe comorbidities or those undergoing complex mastectomy procedures may 

experience different outcomes compared to a more homogeneous study population. 

3. Short Follow-Up Periods: Many studies assessing the quilting technique have relatively short 

follow-up periods. Long-term benefits and potential late-onset complications related to quilting 

may not be fully captured within these studies, limiting the understanding of its long-term 

impact. 

4. Cost and Resource Considerations: The quilting technique may involve additional costs for 

materials and surgical time, which could be a limiting factor in resource-constrained settings. The 

cost-effectiveness of quilting compared to traditional methods requires further evaluation to 

determine its economic impact. 

5. Lack of Standardization in Technique: Differences in quilting techniques, such as the type of 

sutures used and the specific method of suturing, can lead to variations in outcomes. The lack of 

a standardized approach may affect the ability to generalize findings from different studies. 

6. Limited Comparative Studies: While there is evidence supporting the effectiveness of quilting, 

comparative studies between quilting and other seroma-prevention techniques are limited. More 

direct comparisons are needed to establish quilting’s relative advantages and disadvantages 

compared to alternative methods. 

 

CONCLUSION 
The quilting technique represents a promising advancement in postoperative care following 

mastectomy. The evidence supports its effectiveness in reducing seroma formation and associated 

complications, including wound infections and prolonged drainage. Studies consistently show that 

quilting reduces the incidence of seromas and improves overall surgical outcomes. By addressing 

the issue of dead space, quilting enhances patient recovery and reduces the need for additional 

interventions. Future research may continue to refine this technique and further elucidate its benefits 

across different patient populations. 
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