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Abstract

Background: Seroma formation is the most common complication occurring in
patients undergoing modified radical mastectomy for breast carcinoma.
Historically, researchers have tried various methods to reduce seroma
formation, but none have proven effective. This study compared the effects of a
quilting suture and a conventional suture on the development of seroma in the
pectoral region following a modified radical mastectomy with axillary lymph
node dissection (ALND) for breast carcinoma. Materials and Methods: A
prospective analysis of 42 individuals with breast carcinoma was conducted.
The participants were randomly allocated into two groups: conventional and
quilting groups. The patients were followed postoperatively for formation of
seroma. Variables such as total duration of hospital stay, time for suturing,
overall drain volume, and occurrence of SSIs were compared. Result: Quilting
significantly reduced the formation of seroma and the overall drainage volume
when compared to conventional suturing. Quilting increases, the duration of
surgery. It does not significantly reduce the length of hospital stay and
occurrence of SSls. Conclusion: Quilting sutures reduced seroma formation in
patients undergoing MRM during the first month after mastectomy. Quilting
also reduced overall drain volume and thus shortened the length of days spent
by the patient in the hospital. There is a need for a wider and multicentric study
to prove the efficacy of quilting in reducing seroma incidence.

INTRODUCTION

The most common and standard therapy for breast
cancer is mastectomy.[ Seroma development is the
most frequent side effect following mastectomy
and/or axillary lymph node dissection (ALND).[22!
During mastectomy or axillary lymph node
dissection, seroma, an accumulation of serous fluid
beneath the skin flaps, is one of the most common
adverse effects. According to some surgeons, seroma
is inevitable.2*!

There is a Seroma formation has an incidence ranging
from 15% to 85%, though its exact pathophysiology
remains incompletely understood. Various studies
suggest a multifactorial origin for this fluid
accumulation.  Surgical  procedures involving
extensive soft tissue dissection are more likely to

disrupt blood and lymphatic vessels, leading to
transudative ~ fluid  collection.  Additionally,
significant tissue resection creates a large potential
dead space, preventing proper adhesion of tissue
flaps and generating shearing forces between
surfaces. This process is believed to trigger an
inflammatory response, resulting in exudative fluid
secretion from tissues and contributing to seroma
development.t®l

Previous studies have tried seroma prevention
methods such as fibrin glue, thrombin sealants,
pressure dressing, heparin injections and shoulder
immobilization, some of which are costly.[>%
Suction drainage is the conventional method of
reducing seroma formation. However, drains are
associated with patient discomfort, risk of infection,
prolonged hospital stay, SSI or the need for drain care
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at home and postoperative wound care.[}4
Furthermore, seroma may recur after drain removal.
Seroma may contribute to the development of SSI.1]
According to a study on the effectiveness of the
quilting technique in reducing seroma following
mastectomy, using the quilting technique
considerably lowers the mean volume of seroma and
the time it takes for seroma to completely end.[*”]
While some research found quilting sutures to
significantly reduce seroma production, other studies
found no such effect.

The quilting suture technique minimizes dead space
by suturing the upper and lower flaps to the
underlying musculature. In order to prevent seroma
formation in the pectoral area, some research
evaluated the use of quilting suture and drains in
combination, whereas other studies employed
quilting suture alone together with an axillary drain.
Some studies even excluded all drains following
mastectomy and axillary lymph node dissection.
Seroma production is associated with comorbidity,
higher hospital visits, and a greater financial burden
on healthcare.[*8!

According to Sakkary et al., the quilting approach
considerably decreased the total drainage volume and
overall seroma formation following modified radical
mastectomy.[*9]

Despite these findings, there remains no clear
consensus on the optimal approach to seroma
prevention. The variability in study outcomes
suggests that factors such as patient characteristics,
surgical techniques, and postoperative management
may influence the effectiveness of quilting sutures.
Additionally, while some studies advocate for the
combined use of quilting sutures and drains, others
suggest that quilting alone may be sufficient in
reducing seroma formation. This lack of
standardization highlights the need for further
research to establish evidence-based guidelines. A
well-designed prospective randomized controlled
trial comparing quilting sutures to conventional
sutures in modified radical mastectomy is essential to
clarify their role in reducing postoperative seroma.
By providing robust clinical evidence, this study aims
to determine whether quilting sutures offer a
significant advantage in minimizing seroma
formation, reducing hospital visits, and improving
overall patient outcomes.

MATERIALS AND METHODS

This prospective randomized controlled study was
conducted at the Department of General Surgery,
Kanyakumari ~ Government  Medical College
Hospital, Kanyakumari, between March 2024 and
September 2024. A total of 42 patients undergoing
modified radical mastectomy were included in the
study using consecutive sampling. Patients aged 18
years or older with breast cancer, including in situ
carcinoma and early breast cancer, were eligible for
inclusion. Patients who had undergone neoadjuvant
chemotherapy, immediate breast reconstruction,

breast conservation  surgery, or palliative
surgery/toilet ~ mastectomy  were  excluded.
Additionally, patients with locally advanced breast
carcinoma were not included in the study.
Patient-related data, including age, gender, body
mass index (BMI), TNM stage, diabetes,
hypertension, and coronary artery disease, were
recorded. Randomization was achieved using sealed
envelopes, which were opened by the operating
surgeon before surgery to assign patients to either the
conventional suture group or the quilting suture
group.

Electrocautery was used in all procedures. In the
conventional group, two suction drains were placed,
one in the axillary region and one in the pectoral
region. In the quilting group, only a single axillary
drain was placed, while the pectoral drain was
omitted. Instead, the skin flaps over the pectoral area
were secured to the underlying pectoral muscle using
absorbable sutures (Polyglactin 910) in 2—-3 rows,
with 10-12 sutures per row. The axillary region was
left open to allow fluid drainage into the axillary area.
In both groups, the skin edges were closed using
absorbable sutures, and the skin was sealed with 2-0
Ethilon sutures.

Drain fluid volume was recorded daily in millilitres.
The drain was removed once the volume reduced to
less than 25 mL/day or at the time of discharge.
Patients were followed up for six months, with
clinical and ultrasound examinations conducted to
assess seroma formation.

For statistical analysis, continuous variables were
presented as mean and standard deviation, while
categorical variables were expressed as frequency
and percentage. The independent sample t-test was
used to compare continuous variables, and the
Pearson chi-square test was applied to compare
categorical variables. A p-value of less than 0.05 was
considered statistically significant. The data analysis
was done using IBM-SPSS version 21.0 (IBM SPSS
Science Inc., Chicago, IL).

Assessed for Eligibility

(n=50)

Excluded [n=8] due to not satisfying inclusion
criteria and not willing to participate

Randomized (n=42) ‘

g

| Conventional Suture (n=21) | | Quilting Suture (n=21) |

| |

| Lost to follow-up (n=0) | | Lost to follow-up (n=0} |

| |

Analysed [n=21) Analysed (n=21)

Figure 1: CONSORT diagram
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RESULTS

[Table 1] shows the characteristics of patient enrolled
in the study. The mean age was comparable in both
groups (50.8 in conventional group vs 52.7 in

intervention group). The mean BMI in both groups
was also comparable (22.9 in conventional group vs
22.7 in internation group). 60% of patient in
conventional group were TNM stage 2 and 52.3%
were TNM stage 2 in quilting group.

Table 1: Demographic characteristics among study participants

Characteristics Conventional(n=21) Quilting(n=21) P value
Age 50.8(7.2) 52.7(6.9) 0.3878
BMI 22.9(4.2) 22.7(4.1) 0.87
Menopause 12(57.1%) 10(47.6%) 0.66
TNM Stage | 5(23.8%) 6(28.5%)

TNM Stage 2 13(60%) 11(52.3%) 0.818
TNM Stage 3 3(14.2%) 4(19%)

Table 2: Comparison of Seroma Formation, Surgical Outcomes, and Postoperative Parameters Between Conventional

Sutures and Quilting Sutures

Characteristics Conventional(n=21) Quilting(n=21) P value
Prescence of seroma 10(47.6%) 4(19%)

Seroma grade | 4(19%) 2(9.5%) <0.05
Seroma grade Il & 111 6(28.5%) 2(9.5%)

Length of hospital stay 6.58+3.87 7.21+4.21 0.616
Time for suturing 16.21+4.28 25.5+5.87 <0.001
Drain Volume 451.67+90.85 368.98+101.65 0.0083
Surgical site infection 1(4.7%) 1(4.7%) 1.00

The incidence of seroma formation shows difference
between both the groups with 47.6% in conventional
group and 19% in quilting group. The length of
hospital stay is comparable in both the groups. There
is a difference in time for suturing for application of
quilting sutures (16.21+4.28 min in conventional
group versus 25.5+5.87 in quilting groups, which is
statistically significant. The drain volume in both
groups is statistically significant with lesser drain
volume in quilting group than conventional group
(368.98+101.65 in quilting vs 451.67+90.85 in
quilting group with a p value= 0.0083). The
occurrence of surgical site infections in both groups
is comparable in both groups with 1 case occurring in
both groups.
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Figure 2: Quilting Suture
DISCUSSION

Breast carcinoma is the most common carcinoma
affecting women worldwide. 14% of all cancer
diagnosis are the patients of breast carcinoma. Many
treatment modalities have been in practice for

treatment of breast carcinoma. William Halsted
performed the first radical mastectomy in1882. This
technique remained the standard treatment for breast
carcinoma till the start of 20" century. As
investigatory facilities grew and with the much
earlier detection of breast carcinoma, new and less
disfiguring surgical techniques have been practiced.
The more ethical and less morbid mastectomy was
developed in 1932. Various newer treatment
modalities such as chemotherapy, radiotherapy and
immunotherapy have been brought into the surgeon’s
armory in tackling the recurrence and improve
lifestyle of breast cancer patients. However, even
with the advent of many treatment modalities,
modified radical mastectomy (MRM) remains the
primary treatment for breast carcinoma. MRM can be
done for early breast carcinoma and after neoadjuvant
chemotherapy in locally advanced breast carcinoma.
MRM involves the in toto removal of the breast tissue
along with the overlying skin enclosing nipple- areola
complex with the dissection and removal of axillary
lymph nodes with preservation of Pectoralis muscles.
MRM is always often followed by a course of
adjuvant chemotherapy to achieve 100% removal of
tumor cells. But complications occurring as a result
of MRM delay the referral of patients to
chemotherapy.

One of the most common problems occurring after
MRM is the seroma formation. Seroma is the
accumulation of fluid underneath the surgical site in
post-operative period. Seroma occurs due to damage
to the lymphatic vessels during surgery and can cause
leakage of clear fluid into the dead space. Various
techniques have been tried to reduce the seroma rate.
In our study, we used one such technique, the
Quilting technique with the aim to reduce seroma
formation and the stress it inflicts on patients
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postoperatively. Further seroma can prolong the time
of wound healing and pose a risk for infection. Hence
elimination of seroma can greatly vary the outcome
of the surgery and patients experience.

In the present study, the quilting procedure
significantly reduced seroma formation as compared
to conventional procedure. This is similar to the
results obtained by Madhu et al (2016) and in
contrary with that conducted by Yuhi wu et al. (2020)
which showed that quilting did not significantly
reduce late seroma formation ( seroma after drain
removal).’%  Quilting sutures caused significant
increase in the time taken for application of quilting
sutures and this is in acceptance with the study
conducted by Myint et al. (2020).12"! In our study, the
difference in surgical technique arises only during the
closure of the flaps after excision of the tumor. The
quilting sutures required an additional time to be
made compared with the conventional group.

In our study, quilting has significant decrease in the
volume of fluid drained. This is like the results
produced by Madhu et al. (2016).124 This study has
shown that Quilting had no significant effect on the
incidence of infections. Quilting did not result in
increase of occurrence of SSI. This is similar in result
as compared to Myint et al. (2020) which also
showed that quilting does not significantly increase
infection rate.[?Y This study also showed that quilting
did not significantly reduce the duration of hospital
stay.

Limitations of the Study

Despite the promising findings, this study has several
limitations that should be acknowledged. First, the
sample size of 42 patients may not be large enough to
generalize the results to a broader population. A
larger, multicentric study would provide more robust
evidence. Second, the follow-up duration of six
months may not be sufficient to assess long-term
outcomes such as the recurrence of seromas or late
complications. Additionally, the study did not
account for variations in surgical techniques or
surgeon experience, which could influence the
outcomes. Third, the exclusion of patients
undergoing neoadjuvant chemotherapy or immediate
breast reconstruction may limit the applicability of
the results to all breast cancer patients. Finally, the
study did not evaluate patient-reported outcomes,
such as pain levels or quality of life, which are
important factors to consider when assessing the
impact of surgical techniques. These limitations
suggest the need for further research to confirm the
findings and explore additional aspects of quilting
sutures in modified radical mastectomy.

CONCLUSION

The findings of this study suggest that quilting
sutures during flap closure in modified radical
mastectomy effectively reduce drain volume and
seroma formation in the postoperative period. The
quilting technique proves advantageous by closing

and obliterating dead space, which helps minimize
fluid accumulation. However, further investigation
through larger-scale, multi-center studies is required
to fully establish the efficacy of quilting sutures.
Despite the promising results with quilting, the
conventional drain tube technique remains a
straightforward and reliable approach for managing
seroma, supporting early wound healing, and
enabling timely patient discharge for continued care.
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