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Abstract
The aim of this study was to compare quilting suture with axillary drain versus conventional sutures with axillary and pectoral 
drain on the formation of seroma after modified radical mastectomy with axillary lymph node dissection. The study was 
undertaken among 90 female patients with breast cancer who were candidates for modified radical mastectomy with axillary 
clearance. The intervention group (N = 43) with quilting and axillary drain placement and the control group (N = 33) without 
quilting with axillary and pectoral drain placement. All the patients were followed up for complications pertaining to this 
procedure. There were no significant differences between the two groups with regard to demographic characteristics, comor-
bidities, pre-operative chemotherapy, post-operative pathological findings, lymph node involvement or clinical staging. The 
incidence of seroma formation on follow-up was significantly lower in the intervention group than that in the control group 
(23% versus 58%; p < 0.05) whereas there was no significant difference with respect to flap necrosis, superficial skin necrosis 
and wound gaping between the two groups. Furthermore, it took a shorter duration for seroma to resolve in the intervention 
group (4 days versus 9 days; p < 0.001) with a smaller duration of hospital stay (4 days versus 9 days; p < 0.001). The use of 
quilting sutures for flap fixation in order to obliterate dead space post-modified radical mastectomy with placement of axil-
lary drain significantly reduced seroma formation along with shorter duration of wound drainage and a smaller hospital stay 
with only slightly increased operative time. Therefore, we recommend quilting of flap as a routine step after mastectomy.
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Introduction

Breast cancer is a heterogenous disease caused by progres-
sive accumulation of genetic aberrations, including point 
mutations, chromosomal amplifications, deletions, rear-
rangements, translocations and duplications. The vast major-
ity of breast cancers appear to occur sporadically and are 
attributed to somatic genetic alterations. Breast cancer is the 
most common malignancy among women around the world 
[1]. Breast cancer has remained the second leading cause of 
cancer death among women worldwide over the past three 

decades and contributes significantly to cancer surgical load 
[2]. Surgery remains the mainstay of early breast cancer 
(EBC) and most locally advanced breast cancer (LABC) 
patients. All breast cancer patients should be treated using a 
protocol-based multi-modality treatment plan.

While an ever-increasing proportion of EBC and many 
post-NACT large operable breast cancer (LOBC) and LABC 
patients are now being offered and treated with breast con-
servation surgery. Modified radical mastectomy remains 
the most common surgical procedure employed in defini-
tive management of breast cancer. MRM is indicated in 
all EBC and LABC patients who cannot be offered breast 
conservation (e.g. multicentric cancer, contraindication for 
radiotherapy, pregnancy, certain connective tissue disorders) 
or those who are not willing to undergo breast conservation.

A seroma is a collection of fluid containing fat, serum 
and lymph that develops at a surgical wound or dead space 
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from surgery. Seroma formation is the most frequent post-
operative complication seen after mastectomy and axil-
lary surgery with an incidence of 3 to 85% [3]. Seroma is 
defined as a serous fluid collection that develops under the 
skin flaps or in the axillary dead space following mastec-
tomy and/or axillary dissection. Throughout history, there 
have been many theories hypothesized regarding the origin 
of seroma. Several risk factors and predictors include age, 
breast size, comorbid conditions, presence and number of 
malignant nodes in the axilla, previous surgical biopsy and 
use of heparin or tamoxifen [4–6]. It has been conjectured 
that seromas form as an exudate from an acute inflamma-
tory reaction following surgical trauma [6] to increase serous 
fluid collection in response to increased fibrinolytic activity 
in serum and lymph [7]. Low fibrinogen levels in seromas 
compared with those in plasma during the post-operative 
period [8] support the hypothesis that seroma most likely 
originates from lymph [9]. Seroma formation is influenced 
by an array of surgical techniques and devices [10–13], thus 
leading to varying incidences of seroma in different studies.

Many methods have been invented since time and again 
in order to reduce seroma formation which can help ease 
the discomfort associated with sequalae of the same. Drains 
have traditionally been used in the prevention of seroma 
formation to obliterate the dead space by opposing the mas-
tectomy flap against the chest wall, encouraging discharge 
of patients with drain in situ. Nonetheless, prolonged drain-
age was found to be troublesome as it increased the risk of 
infection which in turn could significantly delay adjuvant 
therapy, discharge from hospital increasing morbidity and 
psychological anxiety of the patient.

Many alternatives have emerged for obliteration of dead 
space which have been used either in collaboration with or 
by completely replacing the use of drains former resulting 
in an increased efficiency overall. The use of quilting sutures 
can not only reduce seroma formation but also help in accel-
erating the re-alignment of tissue planes post-mastectomy 
curbing the cause in its crib. The aim of the current study 
was to emphasise the essence of quilting after mastectomy 
in significantly reducing post-mastectomy sequalae.

Patients and Methods

This study was conducted in the Department of General 
Surgery, associate LLR hospitals, GSVM Medical College, 
Kanpur, from January 2021 to October 2022 on patients 
who were admitted from casualty and outpatient’s depart-
ment with a diagnosis of carcinoma breast. Patients in good 
general condition undergoing MRM for breast carcinoma 
within 18 to 70 years of age willing for regular follow-up 
were enrolled in this study. Patients undergoing mastec-
tomy without axillary dissection or those opting for breast 

conservation surgery and those with inoperable disease were 
excluded.

The sample size was calculated and decided by the ready 
reckoner. It was calculated against the population size of 
100 patients with a confidence interval of 95% and a 5% 
margin error. In this study, randomized cases were divided 
into two groups—the study group and the control group. 
Both groups were compared using statistical techniques. Due 
to the implications of COVID-19 infection, the sample size 
is comparatively small with 45 patients in each group. The 
loss to follow-up both in the control arm and the study arm 
is due to the stigma of COVID-19 as a result of which most 
of them tried to avoid visiting hospital premises. The study 
was approved by the Ethics Committee of the GSVM Medi-
cal College and informed consent forms were obtained from 
all the patients.

The prospective randomized control study was conducted 
in one surgical unit of a tertiary care centre over a period 
of 2 years, Department of Surgery, GSVM Medical College 
Kanpur. Ninety FNAC (fine-needle aspiration cytology)/
TRUECUT biopsy-proven cases of early breast carcinoma 
and locally advanced breast cancer were randomized (using 
randomly ordered sealed chits, which were opened imme-
diately at the time of surgery) into 43 cases where quilting 
sutures were applied for closure along with axillary drain 
placement and 33 cases of conventional wound closure with 
drain placement both at the pectoral and the axillary area 
connected to a single vacuum port outside. The two groups 
were comparable in respect of age, BMI, type of operation 
i.e. modified radical mastectomy (MRM) and extent of axil-
lary dissection.

Following a complete routine and metastatic workup, all 
patients underwent Auchincloss’s modification of radical 
mastectomy. Surgery was performed by the same surgical 
team comprising five surgeons (two senior and three resident 
surgeons) using a standardized technique with a scalpel and 
electro-cautery to achieve haemostasis. Axillary dissection 
was done up to level II/III in all the cases and the differ-
ence with respect to dissection done up to level II/III among 
the two groups was statistically insignificant (0.698). The 
boundaries of axillary dissection were defined by superior 
limit as the posterolateral border of the pectoralis major 
muscle and axillary vein, medial limit being clavipectoral 
fascia or Hallstead’s ligament, lateral limit as the anterior 
border of Latissimus dorsi and the inferior limit being the 
angular vein joining the thoracodorsal vein. The long tho-
racic and thoracodorsal nerves were identified, dissected 
and preserved. Universal precautions such as maintaining a 
mastectomy flap thickness of more than 8mm, avoiding flap 
closureunder tension, compression bandaging were practised 
in both groups.

Two silicone tube drains (16Fr) (one axillary and pec-
toral) were inserted in patients where conventional closure 
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of the wound was done whereas in the intervention group 
quilting sutures were applied in two rows using interrupted 
vicryl 2–0 sutures along the inferior and medial border of 
the flaps in the intervention group along with placement of 
a single drain in the axillary area (Figs. 1 and 2).

All resected specimens were examined and the lymph 
nodes dissected, counted and assessed histo-pathologically 
for metastasis. Compression dressing consisting of a circum-
ferential chest wrap of two 6-inch crepe bandages, held in 
place by circumferential Elastoplast bandage, was applied 
by the same resident. No patient received an intra-operative 
blood transfusion. The drains were connected to a single 
800 ml suction bottle (Romo Vac, Romson) using complete 
vacuum negative suction (700 g/m2).

The two groups were comparable with respect to age, 
body mass index and type of operation indicating the suc-
cess of randomization. The drain was emptied every 24 h 
to reset suction at the respective pressures and to measure 
the daily drain output. Following drainage and dressing, 
the patients were encouraged to do active and passive 
shoulder exercises few on POD 1 and others on POD 5. 
The outcomes measured were morbidity in the form of ser-
oma, axillary drainage volume, superficial skin necrosis, 
flap necrosis, wound gaping and the length of hospital stay. 
The total drain output was measured and recorded daily in 
both groups, the drains were removed once the output was 
less than 30 ml in 24 h and the patients were discharged on 
the same day. The mean total drain output was measured 
in each group and compared. The mean hospital stay in 
both groups was calculated and compared. The associated 

morbidity in the form of seroma formation (where seroma 
is defined as a collection of fluid containing fat, serum 
and lymph that develops at a surgical wound or dead space 
from surgery), flap necrosis and wound infection during 
the post-operative period was recorded and compared in 
both the groups.

Patients were discharged 24 h after drain removal with 
no other wound complications. After discharge from the 
hospital, all the patients were followed up on an outpatient 
basis for 4 weeks, to check for any seroma formation by 
palpation and for sterile tapping if present any. Patients 
were also followed up for other complications like skin 
necrosis, flap necrosis, wound gaping and other comorbidi-
ties if any and managed accordingly.

Data Processing and Analysis

Statistical analysis and descriptive statistics were per-
formed with SPSS version 25. The data normality was 
checked by using the Kolmogorov–Smirnov test. The 
comparison of variables which were quantitative and not 
normally distributed was analysed using the Mann–Whit-
ney test and variables which were quantitative and nor-
mally distributed in nature were analysed using the inde-
pendent t test. The comparison of variables which were 
qualitative in nature was analysed using the chi-square 
test. The significance level was considered as 0.05 in this 
study.

(a)  (b)

Fig. 1  a Quilting technique; b post-operative photograph after wound closure with quilting technique
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Results

On follow-up, the incidence of seroma formation was sig-
nificantly lower in the quilting group as compared to the 
conventional group (p < 0.00407).

The operative time was slightly increased in the quilting group 
(70 min) than in the conventional group (64 min) (p < 0.0001).

The length of hospital stay was 4 days in the quilting 
group versus 9 days in the conventional group (p < 0.0001).

Table 1 shows the comparison of baseline characteris-
tics such as age, body mass index, clinical stage of the dis-
ease, comorbidities such as diabetes and hypertension and 

neoadjuvant chemotherapy among the two groups. There 
was no significant difference in the baseline characteristics 
of the two groups that is the groups are similar with respect 
to these characteristics.

Table 2 shows a comparison of the two groups with 
respect to seroma formation, superficial skin necrosis, flap 
necrosis, wound gaping, time of drain removal and duration 
of hospital stay.

Although there was an increased operative time in the 
quilting group, there was a marked reduction in seroma for-
mation with an earlier drain removal and patient discharge 
which greatly comforted the patients.

Discussion

Modified radical mastectomy is still a common procedure 
for breast cancer patients [14]. Seroma formation is the 
most common complication after breast cancer surgery 
[16]. Quilting of the flaps to the underlying muscle has 
proven benefits over simply suturing the edges of the flap 
together with drain placement [15]. Seroma is a collection 
of serous fluid in the space between the chest wall and skin 
flaps following mastectomy or axillary dissection occurring 
at rates ranging from 3 to 85% [16]. There are many methods 
that have the potential to reduce the incidence of seroma, 
although not one single method truly prevents seroma forma-
tion [17]. In assessing the severity of seroma, the Common 
Terminology Criteria for Adverse Events v3.0 grades seroma 
as grade 1 if asymptomatic, grade 2 if symptomatic (medical 
intervention or simple aspiration indicated) and grade 3 if 
symptomatic (interventional radiology or operative inter-
vention indicated). Moreover, seroma formation can in turn 
delay wound healing, increase rates of surgical site infection 
and bear the brunt on the health as well as psychological sta-
tus of the patient in addition to halting the adjuvant therapy.

Although the etiopathogenesis of seroma formation is 
unclear, many factors are thought to play a pivotal role in its 
formation [18]. In the current study, seroma formation was 
significantly increased in overweight patients. However, with 
respect to other risk factors such as age and comorbidities 
such as diabetes and hypertension, neoadjuvant chemother-
apy had no significant impact on seroma formation.

Coveney et al. [19] were the first to publish a prospective 
study on flap fixation after mastectomy using sutures. There 
are a plethora of studies available which have elaborated 
on the use of tissue glue or flap fixation for the mechani-
cal obliteration of the dead space created post-mastectomy. 
Van Bastelaar et al. [20] conducted a retrospective study 
comparing these two methods of flap fixation with conven-
tional wound closure and demonstrated a significant reduc-
tion in seroma formation after mechanical flap fixation using 
either technique. Although literature claims quilting to be 

Analysed (N=33)
Excluded from 
analysis (N=0)

Analysis

Fig. 2  Total patient enrolment and exclusion flowchart
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associated with pain and skin dimpling at the site of traction 
caused by quilting sutures, our study did not report any such 
side effects. Moreover, in the post-operative period, since 
compression was given in both groups i.e. matching was 
done to avoid bias due to confounding factors.

Larsen et  al. [21] reported that the quilting method 
allowed smoother, more prompt recovery, and less disabil-
ity after mastectomy. Similarly, this technique significantly 
reduced the incidence of seroma formation, breakdown of 
wound edges and prolonged serous discharge, and did not 
lead to a reduced functional range of shoulder motion among 
patients who underwent conventional mastectomy. Moreo-
ver, it allowed the early and safe removal of drains at 48 h 
or 72 h after surgery [22, 23].

In our study, the patients in the quilting group had signifi-
cantly lower seroma formation rates compared to the con-
ventional group which was backed up by the study done by 
Larsen et al. [21]. Differences with respect to other variables 
such as pain, flap necrosis and superficial skin necrosis were 
not significant. The operative time was slightly increased by 
6 min in the interventional group which was statistically sig-
nificant. The loss to follow-up was higher due to the stigma 
associated with COVID-19 infection and the inability of the 
patients to show up for follow-up. However, the effect of this 
on the analysis was found to be statistically insignificant. 
These findings are supported by that of Ten Wolde et al. [23] 

that quilting suture was applied after axillary lymph node 
dissection and mastectomy, and it required approximately 
10 to 20 more minutes to operate than the conventional 
way. Nonetheless, the drain which was singularly placed in 
the axilla in the interventional group was removed earlier 
with a decreased overall output as compared to the control 
group. This made the handling of the drains during patient 
mobilization hassle-free. The duration of hospital stay was 
also reduced which made quilting not only efficacious and 
proficient but also cost-effective.

Therefore, the quilting of mastectomy flaps along with 
the placement of axillary drains has proved beneficial to the 
patients economically as it reduced the number of outpa-
tient visits and interventions in managing various sequelae 
of seroma formation, mentally and physically.

Conclusion

Evidently, seroma formation has now become an inevitable 
consequence of mastectomy augmented by axillary dissec-
tion. In order to reduce this complication and its sequelae, 
quilting sutures have been useful in our study with added 
benefits of reduced hospital stay and therefore we recom-
mend it to be routinely done post any mastectomy with or 
without axillary clearance.

Table 1  Comparison of baseline 
characteristics such as age, body 
mass index, clinical stage of 
the disease, comorbidities such 
as diabetes and hypertension 
and neoadjuvant chemotherapy 
among the two groups

Character Quilting sutures 
with axillary drain

Conventional sutures with 
axillary and pectoral drain

P value

Age  > 50 24 21 0.852
 < 50 19 12

BMI  > 25 13 10 0.995
 < 25 30 23

Stage I & II 27 18 0.595
III & IV 15 15

Presence of hypertension Yes 10 6 0.591
No 33 27

Presence of diabetes Yes 3 1 0.628
No 40 32

Neoadjuvant chemotherapy Yes 21 16 0.827
No 19 17

Table 2  Comparison of the two 
groups with respect to seroma 
formation, superficial skin 
necrosis, flap necrosis, wound 
gaping, time of drain removal 
and duration of hospital stay

Quilting sutures with axil-
lary drain (%)

Conventional sutures with axillary 
and pectoral drain (%)

P value

Seroma formation 10 (23.26) 19 (57.58) 0.002
Superficial skin necrosis 18 (41.86) 9 (27.27) 0.188
Flap necrosis 5 (11.63) 3 (3.95) 1
Wound gaping 1 (2.33) 2 (6.06) 0.576
Drain removal 4.2 (SD = 1.1) 8.9 (SD = 2.7) 0.0001
Duration of hospital stay 4.28 (1.1) 9.76 (2.25) 0.0001
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Data Availability The authors confirm that the data supporting the find-
ings of this study are available within the article. Raw data that sup-
ports the findings of this study are available from the corresponding 
author upon reasonable request.
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