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Conventional suture with prolonged timing
of drainage is as good as quilting suture in
preventing seroma formation at pectoral
area after mastectomy
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Abstract
Background: The aim of this study was to compare conventional suture with prolonged timing of drainage with
quilting suture on the formation of seroma at pectoral area after mastectomy (ME) with sentinel lymph node
biopsy (SLN) or axillary lymph node dissection (ALND) for breast cancer.
Methods: Three hundred and eighty-eight consecutive breast cancer patients were retrospectively analyzed and
categorized into three groups. Patients in group 1 were with quilting suture, group 2 with conventional suture and
13–15 days drainage in situ, and group 3 with conventional suture and 20–22 days drainage. The primary outcome
was the incidence of grades 2 and 3 seroma at anterior pectoral area within 1 month postoperatively. Cox
regression was used for analysis.
Results: The incidence of grades 2 and 3 seroma was comparable among groups (9.5% vs. 7.9% vs. 5.3%, p =
0.437), as well as late grades 2 and 3 seroma among groups (4.3% vs. 2.9% vs. 1.5%, p = 0.412). Old age, high body
mass index, and hypertension were independent risk factors for grades 2 and 3 seroma.
Conclusions: Prolonged timing of drainage to 13–15 days in conventional suture was long enough to decrease the
incidence of grades 2 and 3 seroma as lower as that in quilting suture group at pectoral area within 1 month after
mastectomy.
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Background
The incidence of breast cancer is increasing year by year
in China, and mastectomy with SLN or ALND dissection
is the most popular surgical treatment for it [1]. The seroma in axilla and dead space beneath skin flaps after
surgery would lead to discomfort, repeat visit to
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outpatient clinics, and surgical site infection [2, 3]. Many
clinical studies have tried various methods to lower seroma formation, such as suction drainage, shoulder
immobilization, quilting sutures, axillary exclusion, fibrin
sealants, and thrombin sealants [4–11].
In our previous retrospective study, we focus on the
seroma in the dead space at the pectoral area [12]. We
showed that quilting suture applied at medial and inferior border of the dead space at the pectoral area could
reduce the incidence of grades 2 and 3 seroma compared
with the conventional suture. Furthermore, we found
that quilting suture could significantly lower the
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incidence of late grades 2 and 3 seroma which occurred
after the removal of drainage system, rather than the
early grades 2 and 3 seroma. In order to lower the incidence of late grades 2 and 3 seroma, we tried to prolong
the time of drainage and explore the best time point of
drainage removal in this study.

Methods
Patients

We retrospectively analyzed 388 consecutive breast cancer patients who underwent ME plus SLN or ALND between September 2017 and August 2020 in the Breast
Surgery Department of Xiangya Hospital, Central South
University, Changsha City, P.R. China. Patients treated
with bilateral breast mastectomy surgery, breastconserving surgery, breast reconstruction surgery, and
skin grafting, and patients with scleroderma or systemic
lupus erythematosus were excluded. All patients were female and local citizens older than 18 years and were first
diagnosed as breast invasive carcinoma or ductal carcinoma in situ. Patients were divided into 3 groups. During
September 2017 to January 2019, 116 patients in group
1 with quilting suture were included for analysis, and
these patients were also enrolled in our previous study
[12]. The drainage system was removed 5–9 days postoperatively in these patients with quilting technique.
During February 2019 and October 2019, 139 patients in
group 2 with conventional suture and drainage system
removal around 13–15 days postoperatively were included in this study. During November 2019 and August
2020, 133 patients in group 3 with conventional suture
and drainage system removal around 20–22 days postoperatively were included in this study. Patients’ data
such as age, BMI, medical history, familial history of
cancer, TNM stage, and surgical method were collected
from electronic medical record. This study was reviewed
by the Institutional Ethical Review Board of Xiangya
Hospital.
Surgical technique

The procedure of surgical technique was described in
our previous study [12]. All the patients had a closed
suction drain in the axillary area. Patients with quilting
suture were in group 1, and the skin flaps were sutured
to the underlying pectoralis major with 10–12 stitches in
one row 1–2 cm away from the medial and inferior
border of the dead space which were the most common
places of seroma formation, without a drainage for this
area. The drainage in the axilla was removed around 5–
9 days postoperatively. For conventional wound suture
in groups 2 and 3, the skin flaps were not fixed subcutaneously. There were two drainages, one for axilla and
one for the dead space at the pectoral area. The second
drain was inserted beneath the flaps near the medial and
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inferior border of the dead space at the pectoral area.
The two drainages were removed 13–15 days in group 2
or 20–22 days in group 3 postoperatively.
All patients were discharged 5–9 days postoperatively
after they had received the first cycle of chemotherapy if
needed. The follow-up visit was recommended at least
twice within 1 month after operation or 1 week after removal of drainage, and physical and/or ultrasound
examination were recommended during the visit.
Outcomes

The primary outcome in this study was the incidence of
grade 2 and grade 3 seroma in the pectoral area within 1
month postoperatively. We applied the criteria for adverse events classification (CTCAE) 4.0 to categorize the
seroma into grade 1, grade 2, and grade 3 which were
described as that in our previous study. In short, grade 1
seroma is asymptomatic and intervention is not indicated; grades 2 and 3 are symptomatic and interventions
are indicated. The secondary outcomes were the overall
(grade 1, 2, or 3) seroma rate in the pectoral area, rate of
wound hematoma indicated with intervention of puncture or surgery, surgical site infection, inadequate wound
healing, hospital stay after surgery (days), and drainage
volume (milliliters). We categorized seroma into early or
late seroma according to the drainage removal time.
Early seroma was defined as seroma formed before removal of drainage, and late seroma was defined as seroma formed after removal of drainage at any time but
within 1 month postoperatively. Only the seroma at the
pectoral area was recorded in this study.
Influence-on-life assessment

Patients with grades 2 and 3 seroma treated with aspiration were questioned to assess the influence of drainage
in situ on quality of life. There were two questions. One
was whether the drainage in situ had a great impact on
life; another question was whether patients would like to
prolong the time of drainage in situ to avoid or decrease
the incidence of grades 2 and 3 seroma or repeat visit to
outpatient clinics.
Statistical analysis

The characteristics of patients were compared among
groups 1, 2, and 3. Categorical variables were analyzed
by χ2 test or Fisher exact test, and continuous variables
were analyzed by one-way ANOVA test. Statistical significance was defined at p value < 0.05. SPSS version
19.0 was used for statistical analysis.

Results
Patient characteristics

The study enrolled 116 patients in group 1 with quilting
suture but without drainage of pectoral area and 139
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patients in group 2 with drainage of pectoral area which
was removed 13–15 days postoperatively and 133 patients in group 3 with drainage removal 20–22 days
postoperatively. The patient characteristics were similar
among these three groups (Table 1).
Outcome comparisons

The incidence of grades 2 and 3 seroma within 1 month
after operation was similar in group 1, group 2, and
group 3 (9.5% vs. 7.9% vs. 5.3%, p = 0.437). The rates of
early or late seroma in grades 2 and 3 were not significantly different among the three groups (p =0.837 or
0.412, respectively) as shown in Table 2. The incidence
of grade 1 seroma was comparable among the three
groups (p = 0.780).
There were no significant differences among the three
groups regarding hematoma, surgical site infection, inadequate wound healing, and length of hospital stay after
operation (Tables 2 and 3). Patients treated with quilting
suture were more likely to experience less volume of
drainage than those in group 2 and group 3 with conventional suture (374.9 vs. 439.1 vs. 461.4 ml, p <0.001)
as shown in Table 3.
Risk factors

A multivariate logistic regression was used to evaluate
the risk factors of grades 2 and 3 seroma formation as

shown in Table 4. Old age, high BMI, and hypertension
were found to be risk factors for grades 2 and 3 seroma.
Patients younger than 60-year-old or with BMI less than
25 or without hypertension experienced much less
grades 2 and 3 seroma within 1 month postoperatively
when compared to patients older than 60 or with BMI
higher than 25 or with hypertension (p < 0.05). Diabetes,
neoadjuvant chemotherapy, and type of suture had no
influence on developing grades 2 and 3 seroma in the
pectoral area.
Influence-on-life assessment

A total of 18 patients in groups 2 and 3 with grades 2
and 3 seroma were assessed. Three (16.7%) patients had
the feeling that drainage in situ had a great impact on
their life. One (5.6%) patient would like to choose aspiration rather than prolong the time of drainage in situ.
Most patients had acceptable discomfort (83.7%) and
would like to prolong the time of drainage in situ to
avoid or decrease the incidence of grades 2 and 3 seroma (94.4%) as shown in Table 5.

Discussion
This study showed that the same effect could be
achieved as that of quilting suture by prolonging the
time of drainage in situ around 2 weeks postoperatively
in conventional suture group concerning to the

Table 1 Patient characteristics
Quilting suture (group 2)
n=116

Conventional suture (group 2)
n=139

Conventional suture (group 3)
n=133

p value

Age (years)

Mean
(SD)

52.7 (9.9)

52.3 (9.3)

51.6 (11.3)

0.780

BMI (kg/m2)

Mean
(SD)

22.7 (2.9)

23.6 (3.1)

22.9 (3.3)

0.197

Hypertension

n (%)

20 (17.2)

21 (15.1)

19 (14.8)

0.435

Diabetes

n (%)

4 (3.4)

5 (3.6)

2 (1.5)

0.520

Smoking

n (%)

3 (2.6)

2 (1.4)

1 (0.8)

0.500

Menopause

n (%)

69 (59.5)

77 (55.4)

63 (47.4)

0.145

Familial history of
cancer

n (%)

24 (20.7)

20 (14.4)

25 (18.8)

0.395

Neoadjuvant
chemotherapy

n (%)

23 (19.8)

30 (21.6)

22 (16.5)

0.567

ME+SLN

n (%)

18 (15.5)

32 (23.0)

36 (27.1)

0.087

ME+ALND

n (%)

98 (84.5)

107 (77.0)

97 (72.9)

I

n (%)

37 (31.9)

33 (23.7)

43 (32.3)

II

n (%)

67 (57.8)

90 (64.7)

67 (50.4)

III

n (%)

12 (10.3)

16 (11.6)

23 (17.3)

Surgery

TNM stage
0.121

Discrete variables used χ2 test or Fisher exact test; continuous variables one-way ANOVA test. The patient characteristics were similar among the three groups
BMI body mass index (calculated as weight in kilograms divided by height in meters squared), ME mastectomy, SLN sentinel lymph node biopsy, ALND axillary
lymph node dissection, SD standard deviation
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Table 2 Binary outcome comparisons
Quilting suture (group 2)
n=116

Conventional suture (group 2)
n=139

Conventional suture (group 3)
n=133

p value

Seroma (grade 1, early)

n (%)

14 (12.1)

12 (8.6)

12 (9.0)

0.612

Seroma (grades 2–3, early)

n (%)

6 (5.2)

7 (5.0)

5 (3.8)

0.837

Seroma (grade 1, late)

n (%)

7 (6.0)

9 (6.5)

6 (4.5)

0.767

Seroma (grades 2–3, late)

n (%)

5 (4.3)

4 (2.9)

2 (1.5)

0.412

Seroma (grade 1)

n (%)

21 (18.1)

21 (15.1)

18 (13.5)

0.780

Seroma (grades 2–3)

n (%)

11 (9.5)

11 (7.9)

7 (5.3)

0.437

Seroma

n (%)

32 (27.6)

32 (23.0)

25 (18.8)

0.258

Hematoma

n (%)

5 (4.3)

5 (3.6)

3 (2.3)

0.654

Surgical site infection

n (%)

4 (3.4)

2 (1.4)

2 (1.5)

0.251

Inadequate wound healing

n (%)

2 (1.7)

2 (1.4)

3 (2.3)

0.580

Discrete variables used χ2 test or Fisher exact test. Outcome comparisons among the three groups. The incidence of grades 2 and 3 seroma or late seroma in
grades 2 and 3 was similar among the three groups (p = 0.437 and p = 0.412 respectively). The incidence of grade 1 seroma was comparable among the three
groups (p = 0.780)

formation of seroma in grades 2 and 3 within 1 month
after mastectomy with SLN or ALND. This study also
showed that there was no need to prolong the drainage
removal time more than 2 weeks; old age, high BMI, and
hypertension were risk factors on postoperative seroma
formation, consistent with previous results from similar
studies [6, 13–16].
In our previous study, we showed that conventional
suture led to a high incidence of late grades 2 and 3
seroma forming after drainage removal [12]. We tried
to find a way to decrease grades 2 and 3 seroma in
the conventional suture group. We prolonged the
duration of drainage in situ, from the day of removal
around 5–9 days to 2 or 3 weeks postoperatively. In
our previous study, the timing of drainage removal
was 5–9 days in both conventional and quilting suture groups. The incidences of late grades 2 and 3
seroma were 15.1% in conventional group and 4.3%
in quilting group. In this study, we removed the
drainage on 13–15 days postoperatively in conventional suture group 2, and on 20–22 days in group 3.
The results showed that the incidence of late grades
2 and 3 seroma was as low as that in quilting suture
group, without significant difference (p =0.412). This
meant that extension of drainage in situ could decrease the formation of grades 2 and 3 seroma.

There were some controversies about the time of drain
removal. Some studies showed that seroma was not reduced by prolonged suction drainage of the wound, and
short-time drainage of 3–6 days was safe, economical,
and acceptable [17, 18]. Some others showed that early
removal of drainage was not beneficial and tried to find
complementary solution for it [19–21]. In this study, the
data showed that the removal of drainage on 13–15 days
postoperatively was the suitable time point and was long
enough to reduce the incidence of grades 2 and 3 seroma. There was no need to prolong the drainage in situ
to 20–22 days which only achieved a 1.4% reduction of
incidence of late grades 2 and 3 seroma. A study from
Gupta et al. showed that 8-day drainage had significant
advantages in reducing the number of aspiration and
total aspiration volume compared to 5-day drainage, and
the number of lymphoceles drained in the 5-day group
was significantly higher than the 8-day group (48% vs.
28%) [22]. The incidence of 28% in the 8-day group was
comparable with the results in our previous study with
an incidence of 19.3% of grades 2 and 3 seroma in the
conventional group with drainage in situ 5–9 days (mean
7.8 days). Although the study from Gupta et al. did not
categorize the seroma according to the severity, there
were a total of 42 aspirations for the lymphoceles of 16
(28%) patients. This implied that these aspirated

Table 3 Continuous outcome comparisons
Quilting suture (group 2)
n=116

Conventional suture (group 2)
n=139

Conventional suture (group 3)
n=133

p
value

Hospital stay after surgery
(days)

Mean
(SD)

7.8 (1.0)

7.9 (1.0)

7.7 (1.1)

0.609

Drain volume (ml)

Mean
(SD)

374.9 (57.1)

439.1 (66.9)

461.4 (82.3)

<0.001

Continuous variables used one-way ANOVA test. Outcome comparisons among the three groups. Quilting suture was significantly associated with less volume of
drainage compared with that of conventional suture groups 2 and 3 (p < 0.001)
SD standard deviation
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Table 4 Risk factors for seroma (grades 2–3)
Parameter

Seroma (grades 2–3)
OR (95% CI)

p value

Age (year) (≥ 60 or <60)

3.020–19.811

<0.001

2

BMI (kg/m ) (≥25 or <25)

5.422–38.972

<0.001

Hypertension

1.346–10.208

0.011

Diabetes

0.061–4.295

0.537

Neoadjuvant chemotherapy

0.142–2.317

0.436

Group 2 vs group 1

0.200–1.658

0.307

Group 3 vs group 1

0.138–1.397

0.164

Suture type

ME mastectomy, BMI body mass index
A multivariate logistic regression of the risk factors of seroma (grades 2–3). Old
age, high BMI, and hypertension were independent risk factors for early and
late seroma in grades 2–3 (p < 0.05). Different suture types with various
duration of drainage system did not influence grades 2 and 3
seroma formation

lymphoceles might be grades 2 and 3 according the criteria for adverse events classification (CTCAE) 4.0. In
our opinion, the incidence 19.3% of grades 2 and 3 seroma was quite high, and aspirations of seroma were not
of economical benefit. This study showed that the extension of 5–7 more days of drainage was a solution to this
problem, and what more was that extension to 20–22
days postoperatively was unnecessary and superfluous.
Some studies implied that long drainage time might be
associated with higher surgical site infection and discomfort [19, 23–27]. In fact, not only in this study but
also in our previous study, there was no significant difference of surgical site infection among these groups
with various duration of drainage. In our opinion, we
could avoid the surgical site infection by obeying aseptic
principle during the duration of drainage in situ. Furthermore, some meta-analyses showed that more drainages for the seroma did not increase the surgical site
infection [28, 29]. Concerning to the drainage discomfort
of patients, only 16.7% of patients in this study thought
that drainage had a great impact on their daily life, and
83.3% patients experienced minor discomfort and got
used to the drainage system. Compared to the repeated
visit to outpatient clinics, most patients (94.4%) would
like to prolong the duration of drainage in situ which
would not bring too much trouble to their daily life. Another reason for this was that repeated visit to outpatient
clinics was costly and time-consuming. The only patient
who preferred repeated visit to outpatient clinics and
Table 5 Quality of life questionnaire survey
Yes

No

Great impact on life of drainage

3 (16.7)

15 (83.3)

Willing of extension of drainage time

17 (94.4)

1 (5.6)

A total of 18 patients in groups 2 and 3 with grades 2 and 3 seroma
were assessed
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aspiration was a 46-year-old lady and wanted to return
to work without a drainage system. This was quite different from the results of Stanczyk et al. which showed
that most of patients (81%) preferred for early drain removal, even with a high incidence of seroma (84%) [18].
For all the patients with drainage system, it was their urgent desire to remove the drainage as soon as possible.
But for those patients who had experienced symptomatic
seroma after the removal of drainage system and visit
outpatient repeatedly, they would be likely to change
their original desire to keep the drainage system for longer time, as shown in our study. In a word, extension of
the duration of drainage in situ was safe and acceptable.
There are some limitations in this study. First, this was
a retrospective study without randomization. There were
several clinical trials that have been processed to evaluate the effect of flap fixation on the formation of seroma
[30, 31]. More useful information would be obtained
from these studies in the near future. Second, the
influence-on-life assessment was simple and subjective.
Homogenized questionnaire is needed to better evaluate
the impact of drainage on daily life. Third, we only
assessed the impact of drainage on patients with grades
2 and 3 seroma in groups 2 and 3. Evaluation of all the
patients in this study would be more convincing.

Conclusion
Prolonged timing of drainage postoperatively in patients
with conventional suture could reduce the incidence of
grades 2 and 3 seroma as lower as that in quilting suture
group at pectoral area within 1 month after mastectomy.
The suitable time point of drainage removal was 13–15
days postoperatively. There was no need for extension of
drainage removal to 20–22 days postoperatively.
Abbreviations
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