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Introduction. Seroma formation is one of the most frequently encountered complications following mastectomy. It may cause
significant morbidity, including delayed wound healing, infection and frequent clinic attendance for seroma aspiration.
Objective. To evaluate the effect of surgical quilting after mastectomy in the prevention of postoperative seroma and to investigate
which factors influence seroma formation.
Methods. This was a single-centre prospective cohort study over a 1-year period. All patients who had a mastectomy operation during
this period were included in this study. Group 1 patients (quilting) had mastectomy flaps sutured to pectoral muscle using interrupted
absorbable sutures. Seroma requiring aspiration, number of aspirations and volume aspirated were recorded postoperatively.
Results. During the study period, 168 patients were recruited, with 54 patients in group 1 (quilting) and 114 patients in group 2 (nonquilting). The proportion of patients who developed seroma requiring aspiration was 69% (n=79) in the non-quilting group and 29%
(n=15) in the quilting group (p<0.001). Additionally, the total volume of seroma drained was 427 mL (standard error (SE)=69) in the nonquilting group and 63 mL (SE=21) in the quilting group (p=0.0008). The total number of seroma aspirations was 152 in the non-quilting
group compared with 23 in the quilting group (p=0.0001). Seroma was more common in smokers (p=0.003) and was not decreased by the
presence of drains.
Conclusion. Quilting of the mastectomy flaps significantly reduces seroma formation. Both total volume of seroma aspirated and
number of aspirations are significantly reduced using this technique. We would therefore recommend quilting of mastectomy flaps to
reduce the incidence of postoperative seromas and morbidity.
S Afr J Surg 2015;53(2):50-54. DOI:10.7196/sajsnew.7864

Breast cancer remains one of the leading causes of
cancer deaths among women.[1] Simple mastectomy
is a common surgical procedure that is used in the
management of breast cancer. Seroma is one of the
most frequently encountered complications following mastectomy
and is a serous fluid that accumulates in the space between the
skin flap and underlying tissues. It may cause significant morbidity,
including delayed wound healing, and can result in frequent
outpatient attendance for seroma aspiration. Repeat aspirations
may in turn increase the risk of wound infection and impact on
adjuvant treatment, thus compounding patient anxiety during an
already difficult time. The incidence of seroma formation after
mastectomy has been reported in the literature to vary from 15 to
81%.[2-5]
A number of techniques have been employed in an attempt to
reduce or prevent seroma formation among mastectomy patients
using both mechanical and chemical approaches. However,
there is significant heterogeneity in their benefits and there is a
paucity of uniform evidence for their use. Quilting is a simple
surgical procedure that eliminates the anatomical dead space
remaining after mastectomy (Fig. 1). It involves placing interrupted
absorbable sutures between the mastectomy flap and pectoral
muscle prior to wound closure. It has been described in several
studies assessing the technique at donor sites of autologous breast
reconstruction. [6-9] However, it has not yet been prospectively
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investigated in a large patient population in the context of
addressing seroma formation following mastectomy. The objective
of this prospective study is to evaluate the effect of surgical quilting
after mastectomy in the prevention of postoperative seroma and to
investigate which factors influence seroma formation.

Methods

This is a single-centre, prospective cohort study carried out from
January 2012 to January 2013.

Participants and setting

Norfolk and Norwich University Hospital is a tertiary referral
centre and our unit operates on 600 new breast cancer patients per
year, including 200 from the UK national breast cancer screening
programme. All patients who had a mastectomy with or without
axillary surgery during this period were included in this study.
Patients who had a skin-sparing mastectomy with immediate
breast reconstruction were excluded. Data were collected on the
day of surgery and at an outpatient follow-up clinic 2 weeks
postoperatively.

Intervention

All patients received a single dose of cefuroxime 750 mg
intravenously at the time of induction of anaesthesia. Surgery
was carried out by four consultant breast surgeons. All patients in

the cohort underwent simple mastectomy
with preservation of pectoralis major
mus cl e and t he p e c tor a l is f as c i a .
Mastectomy flaps were dissected using
electro-diathermy and the lymph node
procedure (whether sentinel node biopsy
or axillary clearance) was performed as
planned. Only one surgeon performed
t h e qu i lt i ng pro c e du re rout i n e l y,
using a uniform technique in all simple
mastectomies, while the remaining three
did not. In the quilting group (group 1),
after completion of the mastectomy and
axillary procedure, multiple interrupted
sutures were inserted in rows 5 cm apart
between the mastectomy flaps and the
underlying muscles using absorbable
sutures (2-0 vicryl) prior to approximation
of the wound edges using continuous 3-0
subcuticular monocryl sutures (Fig. 1). No
patients in the quilting group had a drain
inserted.
In the non-quilting control group
(group 2), simple mastectomy was
performed by three independent surgeons
without quilting, and the skin edges
were approximated with continuous 3-0
subcuticular monocryl. The use of drains
was left to the discretion of the operating
surgeon, but in order to investigate the
effect of drains on seroma formation in this
group, all surgeons were required to record
their use of drains. Although the breast
and axillary surgeries were conducted by
different surgeons between the two arms of
the study, it was by a standardised approach
across the department determined by the
unit’s policy which has been previously
published.[10,11]

Information collected and outcomes

Data were collected on the day of
surgery and on the subsequent followup appointments prospectively. The data
collected included patient’s age, body mass
index (BMI), side of procedure, smoking
status, nature of axillary surgery, use
of drains, antiplatelet or anticoagulant
medication and use of neo-adjuvant therapy.
The primary dichotomous outcome measure
was seroma formation requiring aspiration.
Secondary outcomes were the number of
aspirations performed and the volume of
seroma drained (in millilitres) in each group.
All patients were informed that seroma
is very common and may not need to

Fig. 1. Illustrating the quilting technique. After completion of the mastectomy, multiple interrupted
sutures are inserted in rows 5 cm apart between the mastectomy flaps and the underlying muscles using
absorbable sutures (2-0 vicryl) prior to approximation of the wound edges. This eliminates the potential
dead space, thus reducing seroma formation.

be aspirated. Indications for seroma
aspiration were discomfort, infection or
wound leak. Patients were encouraged to
contact a designated seroma clinic if they
had any concerns prior to their planned
appointments. All patients were reviewed in
an outpatient clinic 2 weeks postoperatively
and further outpatient appointments
were arranged if needed. It was during
these outpatient clinics that information
on seroma formation and numbers of
aspirations performed were recorded.

Adjuvant therapy

The final decision regarding the nature
of adjuvant treatment was made after
discussion in a multidisciplinary team
meeting. The indications for post
mastectomy radiotherapy were positive
excision margins or positive axillary
lymph nodes. Chemotherapy was offered
to high-risk patients with respect to the
National Institute of Clinical Excellence
(NICE) guidelines.[12] Endocrine therapy
was accessible to patients with hormone
receptor-positive carcinoma.

Statistical methods

Statistical analysis was performed by a
medical statistician using NCSS version

07.1.7 software (NCSS, USA).[13] The two
groups were compared. Associations
between variables in both groups were
assessed using χ2-squared and t-test.

Results

Recruitment

During the study period, 168 patients were
recruited from January 2012 to January
2013. There were 54 patients in group 1
(quilting) and 114 patients in group 2
(non-quilting). There were no losses to
follow-up and all patients had primary and
secondary outcomes recorded.

Baseline characteristics

The baseline characteristics are shown
in Table 1. Mean age (standard deviation
(SD)) in the quilting and non-quilting
groups were 56 (13.8) years and 61 (13.2)
years respectively (p=0.08). Patient BMI
(SD) in each group was 29 (5.0) and
27 (5.8) respectively (p=0.06). There were
19 smokers (36%) in group 1 compared
with 31 (27%) in group 2 (p=0.003).
A x i l l ar y cl e ar anc e w a s p e r for me d
in similar proportions in both groups
(Table 1).
In group 2 (n=114), 29 patients had
drains, of whom 25 (86.2%) patients
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Table 1. Patient characteristics
Group 1
(Quilting)

Group 2
(Non-quilting)

p-value

Number of patients (n)

54

114

-

Mean age (years)

56

61

0.08

BMI (mean)

29

27

0.06

Current smoker, n (%)

19 (36)

31 (27)

0.003

Axillary node clearances, n (%)

22 (40)

54 (47)

0.4

Use of drains, n (%)

0 (0)

29 (25)

0.09

Table 2. Results of quilting on the number of seroma aspirations and the volume of
seroma aspirated
Group 1
(Quilting)

Group 2
(Non-quilting)

p-value

Seroma requiring aspiration, n (%)

15 (28)

79 (69)

<0.001

Mean volume of fluid aspirated (mL)

63

427

0.0008

Use of drains, n (%)

-

25 (32)

0.03*

Current smoker, n (%)

10 (66)

18 (23)

0.002

Among patients who developed seroma

*p-value comparing the effect on seroma formation from the presence of a drain in group 2 compared with no
drain in group 2 (no patients in group 1 had a drain placed).

developed seroma. Of the 85 patients who
did not have drains, 54 patients developed
a seroma (63.5%). When assessing the
cumulative effect of using drains in those
who developed a seroma with those
who did not in group 2, there was no
statistically significant difference in seroma
rates with the use of drains (p=0.09). No
patients in group 1 had a drain inserted.

Assessment of primary and
secondary outcomes across groups

The proportion of patients who developed
seroma requiring aspiration was 29%
(n=15) in group 1 and 69% (n=79) in
group 2 (p<0.001). Additionally, 23
patients (29%) had ≥3 aspirations of
seroma in group 2 compared with 2 (13%)
patients in group 1 (p=0.0001). The total
volume of seroma drained in group 1 was
63 mL (standard error (SE) 21) compared
with 427 mL (SE 69) in group2 (p=0.0008).
There was no statistically significant
difference on seroma formation by the
addition of axillary clearance procedure
to simple mastectomy between the two
groups (p=0.4). Group 1 had statistically
less seroma formation, reduced volumes of
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seroma and required fewer aspirations of
the seroma.

Sub-analysis of seroma population

The impact of using quilting sutures on
the occurrence of seroma was assessed in
more detail in relation to three potential
risk factors, namely age, BMI and smoking
habit. A logistic regression analysis was
conducted to determine the effects, if
any, of these factors on the occurrence of
seroma. Within the group 2, 46 (40.4%)
patients had a BMI <25, 40 (35.1%) patients
had a BMI between 25 and 29.9, and 28
(24.6%) patients had a BMI >30. There were
proportionally more overweight patients
in group 1, where 14 (25.9%) patients
had a BMI <25, 18 (33.3%) patients had a
BMI between 25 and 29.9, and 22 (40.7%)
patients had a BMI >30. The mean (SD)
BMI in group 1 was 29 (5.8) and in group
2 was 27 (4.9). There was no statistical
significance between BMI and seroma
formation across both groups (p=0.06). The
mean (SD) age in group 2 was 61 (13.2) and
in group 1 was 56 (14.7), and age was also
not significantly associated with seroma
formation across both groups (p=0.08).

Within group 1, smoking was significantly
related to seroma formation (p=0.003). Of
the patients in this group who developed
a seroma, 33.3% (n=5) had never smoked
and 66.7% (n=10) were current smokers
(p=0.002). The statistical significance of
smoking on seroma formation was not
apparent in group 2, where 77.3% (n=61)
had never smoked and 22.7% (n=18) were
current smokers (p=0.1). The quilting
method was successful among patients
who had never smoked. However, this
benefit in reducing seroma formation
appeared to be negated by smoking.

Discussion

This study is one of the largest studies to
prospectively assess quilting in reducing
seroma formation following simple
mastectomy in patients in the UK. Seroma
formation is a very common occurrence
after breast surgery and some authors have
even called it a side-effect of surgery rather
than a complication.[14] Traditionally, drains
have been used to reduce seroma formation
after breast surgery. Many different types of
drain, such as low-pressure suction, highpressure suction, closed tube, corrugated
drains and multiple numbers of drains have
been used in an attempt to find the best
technique to prevent seroma formation.
However, studies have shown that the
presence or absence of suction drains does
not make any significant difference to
seroma formation,[4,15] nor is any one type
of drain superior to another in preventing
seromas. [16,17] Furthermore, our results
actually show an increase in seroma
formation after the use of drains. In
group 2, 86% of patients who had wound
drains developed a seroma compared with
63.5% who did not have drains (p=0.04). It
is possible that the physical irritation of the
plastic suction drain among the cauterised
tissue contributes to the pro-inflammatory
response, resulting in increased seroma
formation.
Furthermore, prior to this study, no
association between smoking and seroma
formation has been described. [14] In our
study, we have shown that smoking was
significantly related to seroma formation in
group 1 where twice as many patients were
smokers than non-smokers (p=0.003). The
effect of smoking appeared to negate the
benefits of quilting on seroma formation.

The reason for this is unclear. However, it may be owing to the
detrimental impact of smoking on the healing process.[18] Smoking
may be a risk factor for seroma formation in group 2. However, our
cohort did not show statistical significance to test that hypothesis
(p=0.1).

Pathophysiology of seroma formation

The exact underlying mechanism of seroma formation remains
unclear. Certain risk factors such as high BMI, large breast size,
smoking, malignant axillary nodes and use of tamoxifen and
heparin have been reported to increase seroma formation. [19]
Furthermore, a number of theories have been put forward to
explain its aetiology. Watt-Boolsen et al.[20] suggested that surgical
trauma gives rise to an acute inflammatory reaction that results
in the formation of an exudate that constitutes seroma fluid.
However, others have suggested that seroma probably originates
from lymphatic fluid.[21]
There is a body of evidence to suggest that electrocautery
dissection may increase the incidence of seroma due to
thermal trauma. [22] Unfortunately, electrocautery is essential
for adequate haemostasis intraoperatively. Electrocautery has
been increasingly used in all surgical disciplines to reduce
operating time and minimise blood loss. It has been shown
that using diathermy significantly increases the rate of seroma
formation.[23] The reason for this may be the activation of proinflammatory cytokines as a result of tissue injury resulting
in an increased incidence of seroma formation. Evidence for
this theory comes from comparison of electrocautery and an
ultrasonic dissector that appears to produce smaller volumes of
pro-inflammatory cytokines and also has a reduced incidence
of seroma formation.[24]

Chemical approaches for reducing seroma formation

There have been a variety of approaches aimed at reducing seroma
formation described in the literature to date. However, these have
had varying degrees of success. Although the exact aetiology of
seroma formation remains uncertain,[22] it is generally thought
to be the result of the postoperative inflammatory response.
Glucocorticoids inhibit the inflammatory process and there has
been interest in whether this could be used to reduce seroma
formation. Unfortunately, randomised studies assessing the
drainage volume of seroma formation following an injection of a
bolus of 125 mg of methylprednisolone sodium succinate before
mastectomy have not shown any significant difference.[25]
Fibrin glue and sclerosing agents have been used in an attempt
to reduce postoperative seromas with varying degrees of success.
Some small-scale studies have demonstrated reduction in postmastectomy seroma formation with the use of tetracycline
sclerotherapy [26] or 95% ethyl alcohol or povidone iodine. [27]
However, when tetracycline-based sclerotherapy was assessed
in a larger, randomised, controlled trial format, there was a
lack of demonstrable benefit in those treated and the study was
terminated prematurely due to severe pain when the tetracycline
was introduced into the drains.[28]
Another study suggested that the timing of postoperative
shoulder physiotherapy may play a factor in reducing seroma

formation. It has shown that seroma formation is decreased when
shoulder physiotherapy is delayed for 1 week without resulting
in any detrimental outcome on long-term shoulder function
(p<0.05).[29] However, this was demonstrated in an unblinded
setting, following more extensive surgery (modified radical
mastectomy) and with a limited numbers of patients.[29]

Surgical approaches to reducing seroma formation

It is clear that chemical approaches to reducing seroma formation
have had only mixed success. Thus, various surgical techniques
have been used to try to help prevent seroma formation.
Halstead[30] first described a technique in 1913, which involved
suturing the short superior flap following mastectomy with silk
to the fascia below the first rib and with the remaining part of the
defect being skin grafted. Other methods such as using tension
sutures or through-and-through sutures between skin flaps and
chest wall, have been used historically to obliterate the dead space
in an attempt to decrease seroma formation.[31] A prospective,
randomised, controlled trial in 1993 successfully showed that
fixation of the skin flaps using multiple tacking sutures to close the
dead space reduced seroma formation in patients who underwent
mastectomy. However, that study only had 39 patients and all of
them had axillary clearance and drain insertion.[32] In contrast,
our study analysed a larger number and none of the patients in the
quilting group (group1) had a drain inserted.
There has been growing evidence for the use of quilting
for seroma prevention in recent years. [33-35] A recent study
has shown quilting to reduce postoperative hospital stay and
provide a possible financial saving of £240 per patient. [34] A
recent Chinese randomised controlled trial of 201 patients noted
volume, duration and drainage rates of post operative seroma
in the quilting group was reduced in the first 72 hours (p<0.01)
following surgery with reduced seroma formation (p<0.01)[36].
Our current study is the largest in the UK to demonstrate the
benefit of quilting.
The limitations of our study included the non-randomised,
unblinded nature of patient recruitment. This is an inherent
difficulty with surgical studies of this nature. However,
patients were equally matched by baseline characteristics and
demographics between the study arms. The operating surgeon(s)
only performed the procedure stipulated in their allocated arm
in order to limit observer or intervention bias between the two
arms. Although we accept that there is the possibility that other
confounding factors may affect the outcomes of a single surgeon
performing the quilting procedure, it is clear that the next step is
a UK-based randomised controlled trial to further investigate this
approach.

Conclusion

Quilting of the mastectomy flaps significantly reduces seroma
formation, total volume of seroma aspirated and number
of aspirations. Seroma formation is more common in patients
who smoke. The use of surgical drains during mastectomy does
not reduce seroma formation. We would therefore recommend
quilting of mastectomy flaps to reduce the incidence of
postoperative seromas and hence reduce morbidity.
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