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Background: Seroma is a common complication after mastectomy. The aim of this review is to elucidate
whether closed suction drainage can safely be omitted in patients undergoing mastectomy when
assessing seroma formation and its complications. The second aim is to assess the influence of flap
fixation on seroma related complications, as there is existing evidence showing that combining mas-
tectomy with flap fixation may make the use of drainage systems obsolete.
Search & selection: A review of the literature was performed and articles that compared mastectomy
with drainage and mastectomy without drainage were selected. Due to the small number of eligible
studies, no selection based on whether flap fixation was performed was possible. If outcome was
described in terms of seroma formation or seroma related complications, papers were eligible for in-
clusion. Studies older than 20 years, animal studies, studies not written in English and studies with male
patients were excluded.
Results: A total of eight articles were eligible for inclusion. Four prospective studies and four retro-
spective studies were included. In four studies, flap fixation was performed. Frequency of seroma for-
mation as well as seroma that required intervention was reported. The included studies demonstrated
that omitting closed suction drainage does not lead to a higher incidence of seroma formation in patients
undergoing mastectomy.
Conclusion: Despite substantial heterogeneity, there is evidence that drainage can safely be omitted
without exacerbating seroma formation and its complications. A well-powered, randomized controlled
trial evaluating the effect of drainage omission on seroma formation, with or without flap fixation, is
needed.
© 2020 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.
Introduction

Seroma is a collection of serous fluid containing blood plasma
and/or lymph fluid and is a common complication in breast cancer
surgery [1e4]. With an incidence of up to 85%, it is often considered
to be an almost inevitable consequence of mastectomy [5e7]. The
extent of seroma varies substantially; in some cases intervention is
so.2020.10.019.
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required while in other it can be treated conservatively.
Seroma can lead to wound complications, patient discomfort

and repeated visits to the outpatient clinic. Many studies have
therefore focussed on the pathophysiology and the prevention of
seroma formation and its sequelae. For many years, closed suction
drainage has been considered to be the gold standard for reducing
seroma formation after breast cancer surgery. There is ample con-
flicting evidence with regards to drain use after mastectomy. This
raises questions why drains are so routinely implemented. Evi-
dence of the effect of omitting closed suction drainage is conflicting
with regards to incidence of seroma formation and volumes of
seroma in the post-operative period [8e14]. Some studies conclude
ropean Society of Surgical Oncology. All rights reserved.
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that the use of closed suction drainage in mastectomy patients
leads to a longer postoperative hospital stay and that the length of
closed suction drainage is related to a higher incidence of seroma
formation [15e17].

One of the key elements to reduce seroma formation is the
obliteration of dead space [1e4]. Mastectomy with flap fixation has
evolved over the past few years and use of flap fixation is slowly
increasing [17]. Flap fixation or quilting is a procedure where the
mastectomy skin flaps are secured to the underlying pectoral
muscle using sutures or tissue glues. Studies on flap fixation show
promising results with regards to the reduction of seroma forma-
tion and seroma aspiration after mastectomy [18e26]. Mastectomy
combined with flap fixation, is still often combined with closed-
suction drainage [18e26]. A number of case series suggest that
with flap fixation the omission of drainage systems does not lead to
an increase in complications [23,27,28]. Given the potential of flap
fixation in reducing seroma formation, closed suction drainagemay
no longer be necessary in clinical practice. In order to evaluate if
closed suction drainage could safely be omitted following mastec-
tomy, this systematic review was performed. Moreover, if there is
compelling evidence in existing literature that postmastectomy
drainage is unnecessary, this could be used to formulate guidelines.
The role that flap fixation plays in enabling the omission of post-
mastectomy drainage should also be analyzed.

Methods

This systematic review was performed according to the rec-
ommendations of the systematic reviews and meta-analyses
(PRISMA) guideline [29]. A review of the literature was per-
formed to identify studies on breast cancer patients undergoing
mastectomy in whom drainage was omitted. Medline, Embase,
CINAHL and Cochrane Library were searched for the following
MESH terms: ‘mastectomy’, ‘breast’, ‘surgical procedures, operative’
and ‘drainage’. The full electronic search strategy for Medline
comprised the following: ((“Mastectomy, Modified Radical"[Mesh])
OR (“Mastectomy"[Mesh]) OR (Mastectom*[tiab] OR mrm[tiab] OR
mammectom*[tiab] OR “breast amputation"[tiab] OR “breast
resection"[tiab] OR “ampution of the breast"[tiab])) AND ((“Drain-
age"[Mesh]) OR (drain*[tiab])). This resulted in papers published
between 1954 and July 2019 for all databases. The primary search
was conducted in July 2019 and since then a monthly update pro-
vided by Medline of new publications was screened for eligible
articles. Adding additional search terms such as ‘seroma’ and ‘ad-
hesives’ decreased the sensitivity of the search and were therefore
omitted. The main outcome measure of this review was symp-
tomatic seroma. Symptomatic seroma was defined as seroma
requiring any form of surgical intervention. Seroma related com-
plications are secondary outcomes.

Selection criteria

Inclusion criteria

Prospective and retrospective studies reporting on breast cancer
patients undergoing mastectomy with or without axillary lymph
node dissection were included in this review. Studies that
compared mastectomy with drainage to mastectomy without
drainage were selected. Papers were eligible for inclusion if
outcome was described in terms of seroma formation and/or
seroma related complications.

Exclusion criteria

Studies that were 20 years or older were excluded, as were
758
papers not written in English and papers regarding animal studies.
Studies involving patients undergoing direct breast reconstruction
were also excluded.

Studies that evaluated differences between patients undergoing
mastectomy and wide local excision were not excluded from the
outset. However, only the relevant results of the patients under-
going mastectomy and/or modified radical mastectomy of these
studies are discussed in this review.

Data collection and analysis

Two authors (LdR, JWAMB) independently performed the search
and selection of papers. The first selection was based on screening
of title and abstract. Final selection of eligible papers was made
after full reading. The final decision was made by a third author
(JvB) in case of disagreement in selection between the reviewing
authors. Eligible reports were assessed on clinical and methodo-
logical quality. Assessment of the generation of random sequence,
concealment of allocation and blinding of allocation was under-
taken in case of a randomized controlled trial. The risk of bias in the
included randomized controlled trials was assessed with the
modified Cochrane Collaboration Risk of Bias Tool (Table 1) [30]. In
case of a non-randomized study the risk of bias was assessed with
the Risk of Bias In Non-randomized Studies e of Interventions
(ROBINS-I) assessment tool (Table 2) [31]. Cross-referencing of the
bibliography of selected articles was performed.

The following data were extracted from included studies:
author, year, in- and exclusion criteria for patients, procedure of
mastectomy, formation of symptomatic seroma and surgical site
infection (SSI) rate, whether flap fixation was performed; symp-
tomatic seroma was defined as seroma that required intervention.

Between-study heterogeneity was expressed as I-squared,
which estimates the variation between studies due to actual het-
erogeneity rather than chance [32]. In case of substantial hetero-
geneity (i.e., I-squared > 50%), we used a random effects model
meta-analysis to pool results from multiple studies into a single
inference. Measures of association were expressed as odds ratio
(OR) and 95% confidence interval (CI). The meta-analysis was per-
formed using Review Manager (RevMan) [Computer program]
(Version 5.3. Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration, 2014).

Results

The search resulted in 1628 papers. Based on title and abstract,
1599 articles were excluded, resulting in 29 articles for further
evaluation. Of these articles, 11 articles focused on drain-free
mastectomy versus mastectomy with drain. Eighteen articles
were excluded as these focused on non-published data (13), did not
meet the research question (2), were not written in English (1), or
concerned correspondence (1) or a methodological mini-review
(1). Additionally, 3 studies were excluded. Two studies were
excluded based on their non-comparative nature [33,34] and the
third study was excluded since it did not report on the primary
outcome of the current review [35]. Of the 8 studies that were
selected for the review, 4 were prospective in nature and 4 were
retrospective (Fig. 1). The selected articles were cross-referenced
but this did not lead to additional eligible articles. In Table 3, an
overview is given of the selected articles in chronological order
with the incidence of seroma and clinically significant seroma per
study. With the latter defined as any seroma that required inter-
vention. As SSI was the seroma related complication that was most
uniformly defined and was reported in seven of the eight reports,
this parameter was chosen as the secondary outcome.

Baker et al. performed a retrospective study on 63 patients who



Table 1
The risk of bias in the randomized controlled trialsa.

Study D1 D2 D3 D4 D5 D6 D7

Jain 2004 Low Low Insufficient information Low Low Low Low
Purushotham 2002 Low Low Insufficient information Low Insufficient information Low Low

D1: Random sequence generation.
D2: Allocation concealment.
D3: Selective reporting.
D4: Blinding (participants and personnel).
D5: Blinding (outcome assessment).
D6: Incomplete outcome data.
D7: Other sources of bia.

a Measured with the Cochrane Risk of Bias Tool.

Table 2
The risk of bias in the non-randomized studiesa.

Study D1 D2 D3 D4 D5 D6 D7 Overall

Baker 2017 Serious Low Serious Low Low Low Low Serious
Jackson 2019 Moderate Low Serious Low No information Low Low Serious
Ouldamer 2015 Low Moderate Low Low No information Low Low Moderate
Taylor 2013 Critical Low Serious Low No information Low Low Critical
Ten Wolde 2019 Moderate Low Serious Low Low Low Low Serious
Troost 2015 Low Low Low Low Low Low Low Low

D1: Bias due to confounding.
D2: Bias due to selection of participants.
D3: Bias in classification of interventions.
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.
D6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.

a Measured with The Risk of Bias In Non-randomized Studies e of interventions (ROBINS-I) assessment tool.

Fig. 1. Flowchart of the selection of eligible articles.
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underwent mastectomy ± sentinel lymph node biopsy (SLNB) or
axillary sampling [9]. Of these patients, 39 patients received a drain
during surgery and 24 did not. No flap fixation was performed.
Demographics did not differ between the two groups. Criteria for
assessing seroma formation were not defined. There was no sig-
nificant difference in seroma formation between the drain group
759
(62%) and the no-drain group (83%) and there was a non-significant
difference in seroma aspiration (drain: 46% vs. no drain: 67%,
p ¼ 0.113). There was a significant difference in the average volume
of drained seroma: 360 mL with drainage versus 725 mL without
drainage (p ¼ 0.0096). There was no difference in wound infection
(8% vs. 8%). The authors state that drain-freemastectomy appears to



Table 3
An overview of the drain free mastectomy studies with seroma incidence as outcome.

Author Study design No. of
patients

Procedure Flap fixation and drains Seroma
formation
Drain vs. no
drain

Symptomatic
seromaa

Drain vs. no
drain

p-value

Baker (2017) Retrospective 63 Mastectomy ± SLNB Conventional closure with and without drain 62% vs. 83% 46% vs. 67% NS
Jackson (2019) Prospective 130 Mastectomy ± SLNB Conventional closure with and without drain 45% vs. 50% 13% vs. 16% NS
Jain (2004) RCT 67 MRM Conventional closure with drain (n ¼ 36)

Tissue glue without drain (n ¼ 19)
Conventional closure without drain (n ¼ 12)

- 25% vs. 58% 0.006

Ouldamer
(2015)

Retrospective 119 Mastectomy ± SLNB or
ALND

Conventional closure with drain and sutures without
drain

52% vs 17% 22% vs. 7% < 0.001

Purushotham
(2002)

RCT 190 MRM Conventional closure with 2 drains and sutures with 1
drain

55% vs. 61% - NS

Taylor (2013) Prospective 431 Mastectomy ± SLNB or
MRM

Conventional closure with 1 drain and conventional
closure without drain

- 57% vs 51% NS

Ten Wolde
(2019)

Retrospective 251 Mastectomy ± ALND Sutures with drain and sutures without drain - 22% vs. 8% 0.004

Troost (2015) Retrospective 96 Mastectomy ± SLNB or
ALND, ALND

Conventional closure with drain and without drain 91% vs. 85% - NS

a Symptomatic seroma defined as seroma that required intervention.
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be safe but may require more frequent postoperative seroma
aspirations.

Jackson et al. collected prospective data on 119 patients under-
going mastectomy with or without sentinel lymph node biopsy
over sixteen months, resulting in 130 procedures [36]. Conven-
tional wound closure without flap fixation was applied. Seroma
formation did not differ between the drain (45%) and no-drain
group (50%). Definition of seroma formation was not specified.
Aspiration of seroma was performed in 12.5% of the patients with
drain and 16% of the patients without drain (p ¼ 0.803). The rate of
wound infection was not different between groups (3% vs. 4%). The
authors conclude that routine use of drains in patients undergoing
simple mastectomy ± SLNB may be unnecessary and costly.

Jain et al. performed a randomized clinical trial using drains and
flap fixation using fibrin sealant following mastectomy with axil-
lary lymph node dissection (ALND) [12]. Sixty-seven patients un-
derwent mastectomy with ALND, with 36 patients randomized in
the drain group (group I), and 31 patients in the no drain group. Of
the latter, further randomization resulted in 19 patients receiving
fibrin sealant (group II) and 12 patients without intervention
(group III). Following mastectomy without a drain, the use of fibrin
sealant compared to no flap fixation (group II vs. group III) was
associated with a significant reduction in the incidence of seroma
(42% vs. 83%; p ¼ 0.048) as well as the total volume of seroma
(190 ml vs. 395 ml; p ¼ 0.012). No significant difference in the
incidence of seroma or total volume of aspirated seromawas found
between patients in group I and II. Significantly more seroma was
seen in the groups without drains when compared to the group
with drains (25% vs. 58% respectively), irrespective of flap fixation.

Ouldamer et al. conducted a retrospective observational study of
119 patients who underwent mastectomy with or without SLNB or
ALND [27]. Patients received either conventional closure with
drainage (n ¼ 60) or flap fixation using quilting sutures for wound
closure without drainage (n¼ 59). However, if ALND was indicated,
all patients received a drain in the axillary area after closure of this
area with Vicryl sutures, regardless of how the mastectomy wound
was managed. The primary outcome was symptomatic seroma
which required medical intervention (type 2 or 3 seroma according
to the common terminology criteria for adverse events classifica-
tion (CTCAE) 4.0 [37]). Seroma, including asymptomatic seroma,
was seen in 51.7% in the groupwith drainage and 17.0% in the group
without drainage. Symptomatic seroma was observed in 21.7% (13/
60) in the group with drainage and 6.8% (4/59) in the quilting
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suture group without drain in the pectoral area [odds ratio (OR)
with quilting suture 0.26; confidence interval (CI), 0.08e0.86;
p ¼ 0.03]. There was no significant difference in surgical site
infection rate (drain 8.3% vs no drain 3.4%, OR 0.39 (0.07e2.07),
p ¼ 0.27).

Purushotham et al. (2002) conducted a randomized clinical trial
where 190 patients who underwent mastectomy (with level 2
axillary clearance) were allocated to either a control group with
conventional wound closure and drainage (n ¼ 96) or a group with
flap fixation applying suturing of flaps and no drainage (n ¼ 94)
[28]. All patients had a drain in the axilla and only the control group
with conventional wound drainage had a second drain under the
mastectomy flaps. The superior and inferior flaps were sutured to
the underlying pectoral muscle with parallel rows of 3/0 vicryl
sutures and in the axilla to the serratus anterior muscle. The pro-
portion of patients developing seroma (drain: 55% vs. no drain:
61%) and wound infection (drain: 10% vs. no drain: 11%) were
similar in both groups. The criteria for seroma were however not
well defined. The authors conclude that wound drainage following
surgery for breast cancer surgery can be avoided.

Taylor et al. collected prospective data on 431 patients who
underwent mastectomy with and without drainage [13]. Conven-
tional wound closure without flap fixation was applied in both
groups. Of the 247 patients who underwent mastectomy and ALND,
98 patients had no drain (39.7%). Of the patients who underwent
mastectomy with or without SLNB, this percentage was 66.3% (122/
184). The symptomatic seroma rates were equivalent with no sta-
tistically significant difference in both patient groups (mastectomy
with ALND: drain 65.7% vs. no drain 64.3%, mastectomy ± SLNB:
drain 35.5% vs. no drain 40.1%). Symptomatic seromawas defined as
a palpable fluid accumulation causing discomfort and requiring at
least one aspiration. For both patient groups, the volume of seroma
aspirated was significantly larger in the cohort without drainage
(mastectomy with ALND: drain: 787 ml vs. no drain: 1040 ml,
p ¼ 0.013, mastectomy ± SLNB: drain 420 ml vs. no drain 640 ml,
p ¼ 0.030). SSI rates were not significantly different (8% vs. 7%). The
authors state that these results suggest that mastectomy with or
without SLNB or ALND can be performedwithout the use of suction
drains without increasing seroma formation and other complica-
tion rates.

Ten Wolde et al. retrospectively compared two groups of pa-
tients (n ¼ 251) who underwent mastectomy, ALND or both [23].
The first group underwent flap fixation with quilting sutures and
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closed suction drainage (n ¼ 85), and the second group underwent
flap fixation with quilting sutures without drainage (n ¼ 166). The
skin flaps were sutured to the underlying pectoral muscle with
multifilament, size 0 sutures, applied in parallel evenly spaced
rows. The quilting sutures were placed from cranial to caudal. Su-
turing of the latissimus dorsi muscle, the anterior serratus muscle,
the subcutaneous tissue, and the lateral margin of the major pec-
toral muscle was performed. The patients without a postoperative
drain had a lower incidence of symptomatic seroma when
compared to the group with a postoperative drain (8.4% vs. 21.2%,
p ¼ 0.004). Surgical site infection rate was similar in both groups
(drain 9% vs. no drain 8%, p ¼ 0.735).

Troost et al. performed a retrospective cohort study (n¼ 96) and
included patients who underwent mastectomy with or without
SLNB or ALND, or ALND alone [14]. In the cohort, 44 patients were
treated with a postoperative drain and 52 patients without post-
operative drainage. Conventional wound closure without flap fix-
ation was applied. No difference was found between both groups
regarding frequency of seroma (drain 90.9% vs. no drain 84.6%,
p ¼ 0.290) or SSI (drain 31.8% vs. no drain 21.2%, p ¼ 0.235). No
criteria for assessing seroma formation were described.

Fig. 2 shows the forest plot of the meta-analysis of the effect of
omitting drainage on the incidence of clinically significant seroma,
defined as seroma requiring intervention. The studies of Troost
et al. and Purushotham et al. were excluded for the forest plot as no
datawas available regarding seroma that required intervention.We
observed substantial heterogeneity between studies (I-
squared¼ 84%). With an OR of 0.90 [0.42e1.94], it can be concluded
that there is no statistically significant difference in symptomatic
seromaswhen comparingmastectomywith or without drainage. In
four of the studies flap fixation was performed. In two of these
studies, the results favored drain-free mastectomy [23,27], one
study was indifferent [28] and one study favored mastectomy with
drainage [12].
Discussion

A limited number of studies have been published evaluating
drain omission and the effect on seroma formation following
mastectomy or modified radical mastectomy. We concluded that 8
articles were eligible for inclusion. Despite substantial study het-
erogeneity, the evidence that drainage can safely be omitted
without increasing seroma formation seems convincing. Seroma
formation incidence in this systemic review lies between 17% and
85% for patients without drain and between 45% and 91% for pa-
tients with drainage. Clinically significant seroma is seen in 7e67%
of the patients without drainage and in 13%e57% of the patients
with drainage. Furthermore, omitting drainage does not seem to
increase the SSI rate.

Two randomized controlled trials have been conducted on the
Fig. 2. Forest plot representing the effect of omitt
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matter of facilitating drain-free mastectomy [12,28]. Only one of
these trials is well powered [28]. Although the results of Puru-
shotham (2002) et al. are convincing, the main drawbacks of this
study are the subjective reporting of seroma and two interventional
differences between groups (drainage and flap fixation) [28]. One
might consider this to be an unjust comparison, since in these
studies two variables were changed, possibly causing bias. The
remaining studies in this review support the findings of this ran-
domized controlled trial, but are at risk for bias. Furthermore, the
results of the forest plot in Fig. 2 should be carefully interpreted due
to the substantial heterogeneity (I2 ¼ 84%). The evidence seems
convincing that drainage can safely be omitted without increasing
seroma formation, however, there are certain issues that need to be
addressed.

As stated earlier, one of the difficulties in studies regarding
seroma is the subjective method of reporting seroma formation. If
no objective criteria are set for reporting seroma, a great variation
in the incidence of seroma formation may result. With the sub-
jective reporting of seroma, it becomes unclear if the observed ef-
fect of the intervention is a consequence of the intervention or due
to observer bias. Moreover, small amounts of seroma have different
implications when compared to large seromas requiring aspiration
that are compromising wound healing. This subjective reporting of
seroma was seen in 4 of the selected studies (Baker, Jackson,
Purushotham and Troost), which might explain the relatively high
incidence of seroma in these studies [9,14,27,36]. Of these studies,
Baker et al. and Jackson et al. also reported on seroma aspiration
[9,36]. Seroma aspiration seems to be a more objective outcome,
however the indication for seroma aspiration must be well defined.
This is generally not the case in retrospective studies. The
remaining four studies (Jain, Ouldamer, Taylor and Ten Wolde) re-
ported seromas that were regarded as clinically significant with
predefined criteria [12,13,23,27]; these were all seromas requiring
intervention. The method of reporting seroma is important to take
into consideration when interpreting the results.

In all included studies, the incidence of SSI was not significantly
different between the groups with and without closed suction
drainage. All studies, except one, showed an incidence below 12%
for SSI. Troost et al. found an incidence of SSI’s between 21.2% and
31.8%. This might be explained by the criteria used to report SSI’s. In
this study, antibiotic use or surgical interventions were not used as
a criterium for defining SSI’s. Clinical signs of infection (pain,
swelling, erythema, fever, exudate, delayed wound healing or
breakdown), purulent discharge or a positive microbiological cul-
ture were sufficient for being reported as SSI. These criteria were
also used by Purushotham et al. (2002), but the incidence rate of SSI
in their study was comparable to the other selected studies.

This review included all mastectomy patients, regardless of
whether axillary lymph node dissection was performed. Axillary
clearance has shown to be a predictor for seroma formation and
ing drainage on clinically significant seroma*.
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seroma aspiration, with the highest incidence of seroma in patients
undergoing modified radical mastectomy [39,40]. The distribution
of the patients with or without axillary clearance in the studies
might influence the results. Taylor et al. and Ten Wolde et al. per-
formed a subgroup analysis based on procedure and found fewer
symptomatic seromas in the patients without axillary clearance
[13,23]. No subgroup analysis based onprocedurewas performed in
the other two studies in which both patient groups were included
[14,27]. Two studies decided to include patients undergoing axil-
lary clearance alone [14,23]. One might argue that axillary clear-
ance alone, is a procedure that differs from simple mastectomy or
modified radical mastectomy and should be excluded in this re-
view. Considering the fact that axillary clearance is a predictor of
seroma formation, the surgical management of the axillary area in
the studies including patients that underwent axillary clearance is
of great importance. Careful reading brings to light that Purusho-
tham et al. only omitted drainage of the pectoral area [28]. Thus, all
patients in that study received a drain in the axillary area. The same
procedure was performed in the patients undergoing axillary
clearance in the study conducted by Ouldamer et al. [27]. Different
methods of management of the axillary area might influence the
results.

In recent years, mastectomy with flap fixation is upcoming and
is slowly gaining popularity amongst breast cancer surgeons.
Several studies on flap fixation techniques have shown promising
results in reducing the incidence and aspirations of seroma after
breast cancer surgery [20e26]. Mastectomy with flap fixation is
currently more often than not combined with closed suction
drainage. Of the selected studies, 4 studies performed flap fixation
combined after mastectomy (Jain, Ouldamer, Purushotham and Ten
Wolde) [12,23,27,28], of which only Ten Wolde et al. applied flap
fixation (sutures) in all patients [23]. In the other three studies, flap
fixation was only performed in the group without closed suction
drainage. A recent randomized controlled trial performed by our
research group has revealed that closure of the dead space reduces
seroma formation, albeit in the presence of closed suction drainage
[38].

Conclusion

Despite substantial heterogeneity in the included studies, it may
be concluded that there is some evidence that drainage after
mastectomy with or without SLNB/ALND can safely be omitted
without increasing seroma formation and seroma associated
complications. The relative importance of flap fixation and drainage
in the prevention of seroma and seroma related complications has
not yet been well studied. Further research is required to establish
the management of the post-mastectomy space with the highest
chance to avoid seroma and its complications/sequelae. Our
research group has started a randomized controlled trial (the SARA
trial) to evaluate the effect of omitting closed suction drainage on
seroma formation in patients undergoing mastectomy with flap
fixation. The SARA Trial is registered at ClinicalTrials.gov, Identifier:
NCT04035590.
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