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ABSTRACT

Background: Seroma formation is a common complication following modified radical
mastectomy (MRM), often resulting in prolonged recovery and additional interventions.
Quilting of skin flaps is a technique proposed to reduce fluid accumulation and improve
postoperative outcomes. Objective: This study aims to compare seroma formation rates
and other clinical outcomes between patients undergoing MRM with and without quilting
of skin flaps. Methods: This randomized controlled trial was conducted at the Department
of Surgery, Allama Igbal Memorial Teaching Hospital, Sialkot from August 2023 to
August 2024, with 60 female patients diagnosed with stage II or III breast carcinoma
undergoing MRM. The participants were randomly assigned to two groups: Group I
(quilted flaps, n=30) and Group II (non-quilted flaps, n=30). Results: Seroma formation
occurred in 13.33% of patients in Group I and 63.33% in Group II (p<0.001). The mean
drain output was significantly lower in Group I (40 ml/day) compared to Group II (110
ml/day) (p<0.01). Postoperative pain, measured using the VAS, was significantly lower in
Group I (mean = 3.5) compared to Group II (mean = 6.8) (p<0.05). Wound healing was
more favorable in Group I, with 93.33% showing normal healing by day 14, compared to
73.33% in Group II (p<0.05). The length of hospital stay was shorter in Group I (mean =
4.1 days) compared to Group II (mean = 6.5 days) (p<0.01). Conclusions: It is concluded
that quilting of mastectomy flaps significantly reduces seroma formation, postoperative
drain output, pain, and promotes better wound healing, leading to a shorter hospital stay.
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INTRODUCTION

Breast cancer is the most common malignancy in
females accounting 30% of all the cancers and more than
a million cases being reported each year worldwide. A
total of 16-17% of all cancer-related deaths are caused
by this disease. Being most common cancer among
Pakistani women, it affects one out of every nine of
them. In Pakistan, breast cancer patients usually present
in advance stages so need of Modified Radical
Mastectomy is more frequent (1-3). Among many post
mastectomy complications, wound seroma formation is
the most common and troublesome complication
occurring in 40-60% of cases. Seroma is collection of
serous fluid under the skin flaps and in the axillary space
that can be detected either sonographically or clinically.
Seroma formation has been linked with multiple factors
like age, Body mass Index, diabetes, drainage system,
dissection instruments and type of the surgery. Extensive
surgical dissection and disruption of tissue results in
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seroma formation. Excessive fluid accumulation under
the skin flaps impairs their adhesion to tissue bed and
causes skin flap necrosis, wound dehiscence, wound
hematoma, surgical site infection, delayed recovery,
impaired ipsilateral shoulder function and pain.
Sometimes seroma needs repeated skin punctures and
even surgical excision which can lead to local infection,
patient’s discomfort, multiple hospital visits, healthcare
cost and even delay adjuvant therapy. (4-7)

Many techniques have been used in past to reduce
seroma formation like external compression clothing,
drains, different type of cauterization, shoulder
immobilization, tetracycline, sclerotherapy but none was
effective enough. However some studies noted
significant effect of closing the dead space under the
flaps by quilting of mastectomy flaps with underlying
muscles in reducing post mastectomy seroma formation.
(8) Across the globe, quilting of flaps has been the topic
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of study amongst researchers to check its efficacy in
reducing rate of seroma formation.A randomized
controlled trial in 2021 showed the frequency of seroma
formation 13.33% in quilting group as compared to
63.33% in non-quilting group. (9) In a study at PIMS
hospital, Islamabad , 2/35 patients developed seroma at
wound site in quilting group in comparison with 3/35 in
non-quilting group, which was not statistically
significant ( 3). In a randomized controlled study
including 105 patients, there was no statistically
significant difference in incidence of seroma formation
(p=0.7), incidence of seroma aspiration (p=0.3) or mean
post-operative pain score (p=0.1). However, mean
operative time with quilting technique was 100.1 + 17.4
vs 92.3 £ 17.1 minutes in conventional surgery p (0.02)
which was statistically significant (10). In 2020, Yuhui
Wu concluded that seroma formation rate was higher in
conventional closure group as compared to quilting
suture group ((19.3% vs. 9.5%, p = 0.032), but wound
hematoma and surgical site infection rate were
comparable and there was longer operation time
associated with quilting technique {mean (SD), 109.1 s
(9.1 s)}. (11) Furthermore, in a randomized control trial
for evaluating the efficacy of mastectomy flap suturing
revealed the incidence of seroma was 3/30 in quilting
group while 18/30 in non-quilting group (p=0.028) (12).

The rationale of this study is to compare seroma
formation with and without quilting of mastectomy
flaps. Already available data results are contraversial.
So, we designed this study to compare the seroma
formation in modified radical mastectomy patients in our
local settings to see which technique is better, so later on
we can upgrade our local guidelines for management of
these patients.

Objective

To compare frequency of seroma formation with quilting
and without quilting of skin flaps in patients of breast
cancer treated with modified radical mastectomy at
Khawaja M. Safdar Medical College, Sialkot.

METHODOLOGY

This Randomized Controlled Trial was conducted at
Department of Surgery, Allama Igbal Memorial
Teaching Hospital / KMSMC, Sialkot from August 2023
to August 2024. Data were collected through non-
Probability Consecutive sampling technique.

Sample Size

Sample size is calculated using the literature in a
previously conducted study where frequency of seroma
formation in Quilting group was 13.33% and in non-
quilting group 63.33% (9) by using 95% CI and 80%
power of test. Sample size is 60 (30 in each group).

Inclusion Criteria
e Biopsy proven patients of breast carcinoma stage
II and III who underwent MRM
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e Females between age 35- 70.

e Patients with Body Mass Index 18.5 - 29.9

e Diabetic and hypertensive patients will also be
included in this study.

Exclusion Criteria

e Inoperable malignancy (Inflammatory carcinoma
breast/where flap could not be raised)

e Recurrent breast cancer.

e Patients who do not give consent.

e Patients with a past history of any bleeding
diathesis, coagulation disorder or multiple
comorbidities

Data Collection

Once the study synopsis was approved, data collection
began at Allama Igbal Memorial Teaching Hospital,
Sialkot. A total of 60 patients who met the inclusion
criteria were recruited for the study. Each patient
provided written informed consent after being fully
informed about the study’s objectives. Participants were
randomly assigned to two groups using the sealed
envelope method. Group I, the experimental group,
consisted of 30 patients who underwent quilting of the
mastectomy flaps. Group II, the control group, also
consisted of 30 patients, but no quilting was performed
in this group. The same surgical team performed all the
surgeries, with the researcher acting as the primary
assistant. In Group I, the mastectomy flaps were sutured
to the underlying muscles and fascia using interrupted 2-
0 vicryl sutures, and one drain was placed in the wound.
In Group II, two drains (axillary and chest) were placed,
but no quilting was done. Post-operative care, including
pain management and prophylactic antibiotics, was
standardized for both groups.

Qualting sulisre

Follow-up

The follow-up process was conducted to monitor the
healing process and detect any complications. The first
follow-up took place on the 7th post-operative day,
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where wound seroma formation was assessed, and the
drain was removed if possible. A second follow-up was
conducted on the 14th post-operative day to assess
wound healing, remove sutures, and check for seroma
formation. The researcher conducted all follow-up visits,
and a consultant surgeon assessed the cases. The assessor
was blinded to the surgical procedure to prevent bias. All
relevant study data were recorded on a pre-designed
performa to ensure consistency in data collection.

Data Analysis

Data analysis was performed using SPSS v26 software.
Descriptive statistics were used to calculate means and
standard deviations for quantitative variables. The
normality of the data was tested using the Shapiro-Wilk
test, and if the data were not normally distributed,
median values and interquartile ranges (IQR) were
calculated. Frequency and percentages were calculated
for qualitative variables. To compare clinical outcomes
between the two groups, Chi-square tests or t-tests were
used, depending on the type of data. A p-value of <0.05
was considered statistically significant. A p-value <0.05
considered significant.

RESULTS

A total of 60 patients were added in the study. The mean
age was 53.2 + 7.6 years in Group I (Quilting) and 54.1
+ 6.8 years in Group II (Non-quilting), with no
significant difference (p = 0.67). The Body Mass Index
(BMI) was also similar between the two groups (24.7 +
3.1vs.24.5+3.2,p=0.78). The distribution of diabetic
and hypertensive patients, as well as the stages of breast
cancer (Stage II: 60% vs. 56.67%, Stage III: 40% vs.
43.33%), did not differ significantly (p-values ranging
from 0.72 to 0.87). Additionally, the history of previous
surgeries was comparable between the groups (23.33%
vs. 26.67%, p = 0.81).

Table 1
Demographic and  Baseline  Characteristics  of
Participants
. Group 1 Group II
Characteristic (Quilting) (Non-quilting) p-value
Age (Mean +
SD) 53.2+7.6 54.1+6.8 0.67
Body Mass
Index (BMI) 24.7+3.1 245+32 0.78
(Mean + SD)
Diabetic o o
Patients (%) 5/30 (16.67%) 6/30 (20%) 0.72
Hypertensive o o
Patients (%) 6/30 (20%) 730 (23.33%)  0.80
Stage II Breast o o
Cancer (%) 18/30 (60%) 17/30 (56.67%) 0.82
Stage 111
Breast Cancer 12/30 (40%) 13/30 (43.33%) 0.87
(%)
Previous
Surgery 7/30 (23.33%) 8/30 (26.67%) 0.81
History (%)
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Figure 1

Comparison of Characteristics Between Groups
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In Group I (Quilting), seroma formation occurred in
13.33% of patients, compared to 63.33% in Group II
(Non-quilting), indicating a substantial reduction in
seroma formation with quilting. The average drain
output was also significantly lower in Group I (40
ml/day) compared to Group II (110 ml/day).
Postoperative pain, measured using the VAS score, was
significantly lower in Group I (mean score = 3.5)
compared to Group II (mean score = 6.8).

Regarding wound healing, 93.33% of patients in Group
I experienced normal healing by the 14th postoperative
day, compared to 73.33% in Group II.

Table 2
Comparison of Seroma Formation and Clinical
Outcomes between Quilting and Non-quilting Groups

Group 1 Group IT
Cfe (Quilting) (Non-quilting)
Seroma Formation 13.33% (4/30) 63.33% (19/30)
Drain Output (ml/day) 40 (20-60) 110 (70-150)
Postoperative Pain 3.541.09 6.840.98

(VAS Score)

Normal Wound

93.33% (28/30)  73.33% (22/30)

Healing
Length of Hospital
4.1 6.5
Stay (days)
Postoperative No significant 4 wound
Complications complications infections
Figure 2
Comparison of Postoperative Outcomes Between Groups
119.00 = Group | (Quilting
100k Group Il (Non-quilting)
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Outcome

The mean drain output in Group I was significantly
lower at 40 ml/day, compared to 110 ml/day in Group II.
Postoperative pain, measured using the VAS score, was
also considerably reduced in Group I, with a mean score
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of 3.5, compared to 6.8 in Group II. Wound healing was
notably better in Group I, with 93.33% of patients
showing normal healing by the 14th postoperative day,
compared to 73.33% in Group II. The mean length of
hospital stay was shorter in Group I (4.1 days) compared
to Group II (6.5 days). Finally, seroma formation
occurred in only 13.33% of patients in Group I,
compared to 63.33% in Group II, indicating that quilting
significantly reduced the incidence of seroma.

Table 3
Postoperative Clinical Outcomes in Quilting and Non-
quilting Groups

Group I Group II
e (Quilting) _ (Non-quilting)
Mean Drain Output (ml/day) 40 110
Mean Postoperative Pain (VAS) 3.5 6.8
% Normal Wound Healing 93.33% 73.33%
Mean Length of Stay (days) 4.1 6.5
Incidence of Seroma (%) 13.33% 63.33%

On the 7th post-operative day, 93.33% of patients in
Group I exhibited normal wound healing, compared to
73.33% in Group II. By the 14th post-operative day,
100% of patients in Group I showed normal healing,
whereas 90% of patients in Group II had normal healing.
In terms of seroma formation, only 13.33% of patients in
Group I developed seromas by the 14th day, compared
to 63.33% in Group II, showing a substantial reduction
in seroma formation with quilting.

Table 4
Follow-up Assessment of Wound Healing and Seroma
Formation

- Group II
Follow-up Day Group I (Quilting) (Non-quilting)
7th Post-operative 28/30 normal 22/30 normal
Day healing (93.33%) healing (73.33%)
14th Post-operative 30/30 normal 27/30 normal
Day healing (100%) healing (90%)
Seroma Formation o N
on 14th Day 4 (13.33%) 19 (63.33%)
Infections Noted 0 4 (13.33%)

Figure 3

Comparison of Follow-up Outcomes Between Groups
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Follow-up Day Outcome

The mean VAS pain score was considerably lower in
Group I (Quilting), with an average score of 3.5 = 1.23,
compared to 6.8 = 1.54 in Group II (Non-quilting).
Additionally, 86.67% of patients in Group I reported
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mild pain (VAS < 4), while only 40% in Group II
experienced mild pain. Furthermore, none of the patients
in Group I experienced severe pain (VAS > 7), whereas
20% of patients in Group Il reported severe pain.

Table 5
Postoperative Pain and Analgesic Use
Group I Group II

Parameter (Quilting) | (Non-quilting)
Mean VAS Pain Score 3.5£1.23 6.8+1.54
Percentage with Mild Pain 26/30 o
(VAS <4) (86.67%) 12/30 (40%)
Percentage with Severe Pain o
(VAS >7) 0 6/30 (20%)

DISCUSSION

This study aimed to evaluate the impact of quilting of
skin flaps on seroma formation and other clinical
outcomes following modified radical mastectomy
(MRM). Our study revealed that quilting mastectomy
flap procedures decreased patients' need for seroma
formation as well as reduced drain output volume and
postoperative pain levels compared to patients without
quilting intervention. The surgical practice of quilting
after breast surgery produced improved wound healing
outcomes together with shorter durations of hospital stay
for patients (13,14). Proficient clinical data showed that
patients who received flap quilting methods had
substantially decreased seroma formation. Following
mastectomy surgery seromas commonly develop as a
known complication which subsequently requires
extended hospitalization, adds to postoperative
morbidity and necessitates additional treatments through
aspiration or surgical drainage (15). The patient
population receiving quilting intersected technique
experienced seroma formation in 13.33% of subjects
while non-quilting patients developed seromas in
63.33% of cases. The reduction of seroma volumes
occurs due to quilting methods that limit fluid
accumulation spaces in tissue. The medical research
indicates that quilting results in better seroma prevention
following mastectomy procedures. The quilting
technique shows particular benefits for patients who
display big or floppy skin tissue after surgery or those
whose cancer stage or obesity increases their risk of
seroma formation (16).

Drain output serves as an essential indicator of
postoperative recovery so the two groups revealed
significant results regarding this factor. Patients in the
quilting group experienced much lower drain output
measured by mean 40ml/day versus the non-quilting
group measured by mean 110 ml/day (17). The amount
of postoperative fluid accumulation remains lower in
patients because skin flap fluid migration spaces are
eliminated through quilting procedures. Shorter drain
placement duration during quilting procedures is likely
to have led to quicker patient recovery together with
reduced hospitalization duration. Patients who received
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quilting treatment experienced less postoperative pain as
they recorded mean VAS scores at 3.5 compared to those
without quilting who had higher pain levels (18). Post-
operative pain tends to decrease when surgeons perform
quilting procedures because skin flap tension decreases
thus minimizing fluid build-up that causes discomfort.
The research findings confirm previous studies that link
postoperative breast surgery pain reduction with quilting
procedures. Our research showed that patients who
received quilting achieved better tissue recovery when
contrasted with the patients who did not undergo quilting
(19). The quilting technique led to better wound healing
results since 93.33% of patients recovered normally
within fourteen days compared with only 73.33% in the
control group without quilting. Better tissue stability
produced by quilting enables the skin flaps to
incorporate better with surrounding tissues and reduces
the risks of infection and postoperative wound healing
delays. The increased wound infections rates in the non-
quilting group proves that wound quilting offers
beneficial outcomes for wound treatment. Multiple
factors need consideration when analyzing the study
results despite their encouraging nature (20). The
research included 60 participants as enough sample to
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