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Does Fibrin Sealant Reduce Seroma after Immediate
Breast Reconstruction Utilizing a Latissimus Dorsi
Myocutaneous Flap?
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latissimus dorsi myocutaneous island flap. Of those, 23 patients underwent the procedure
without fibrin sealant and the other 23 were administered the fibrin sealant. All flaps were
elevated with manual dissection by the same surgeon and were analyzed to evaluate the
potential benefits of the fibrin sealant. The correlation analysis and Mann-Whitney U test
were used for analyzing the drainage volume according to age, weight of the breast specimen,
and body mass index.

Although not statistically significant, the cumulative drainage fluid volume was higher
in the control group until postoperative day 2 (530.1 mL compared to 502.3 mL), but the
fibrin sealant group showed more drainage beginning on postoperative day 3. The donor site
comparisons showed the fibrin sealant group had more drainage beginning on postoperative
day 3 and the drain was removed 1 day earlier in the control group.
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dorsi supplies the requisite well-vascularized autogenous tissue.

The most common complication of this surgery is the forma-

The latissimus dorsi myocutaneous flap remains an excellent tion of seroma in the back because of the mobility of the sub-
choice for breast reconstruction despite the current popularity scapular area with the constant movement of the shoulder girdle.
of the transverse rectus abdominis myocutaneous (TRAM) flap. This shearing effect of the overlying skin against the underlying
In cases where a myocutaneous flap is necessary, the latissimus musculature prevents the adherence of the elevated skin flaps

Copyright © 2012 The Korean Society of Plastic and Reconstructive Surgeons
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/
licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. | WWW.e-aps.org

504



Vol. 39 [ No. 5 / September 2012

to the scapula and paraspinal musculature [1]. The incidence
varies from 1% [2] to 56% [3] with most authors quoting an
incidence between 3% and 10% [1]. A classically accepted sur-
gical practice for the prevention of seroma consists of inserting
one or more drains during surgery [2]. However, drains create
discomfort and limit mobility. Drains also may increase the pos-
sibility of infection. Therefore, a technique that allows earlier
drain removal might decrease the morbidity, secondary infec-
tion, and cost, and may enhance the patient’s rehabilitation and
satisfaction.

Fibrin sealant has been shown to reduce seroma formation in
animal models [4,5]. Surgeons have also evaluated the clinical
effects of fibrin sealants by combining cryoprecipitated fibrino-
gen obtained from single-donor or autologous units and com-
mercial bovine thrombin for a variety of indications, including
seroma prevention [6].

Our unit aimed to demonstrate that the use of fibrin sealant
would reduce postoperative drainage and seroma formation at
the donor site in patients undergoing immediate breast recon-
struction utilizing a latissimus dorsi myocutaneous flap after
skin-sparing partial mastectomy. The aim was to investigate the
statistically significant differences in postoperative drainage and
seroma formation when utilizing the fibrin sealant on the site of
the latissimus dorsi myocutaneous flap harvested for immediate
breast reconstruction.

METHODS

This study was conducted at a single center with a specialized
breast unit. All of the operations were performed by a single sur-
geon from August 2003 to February 2009. A total of 46 patients
underwent immediate breast reconstruction utilizing a latis-
simus dorsi myocutaneous island flap. All flaps were elevated
with manual dissection and electrocautery by the same surgeon
and were analyzed to evaluate the potential benefits of the fibrin

Fig. 1. The insertion of three drains

A 200 mL Jackson-Pratt drain was
placed in the (A) flap coverage site,
(B) axillary dissection site, and (C) and
latissimus dorsi muscle donor site.
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sealant. The patients’ age, weight of the mastectomy specimen,
dimensions of the latissimus dorsi flap, and body mass index
(BMI) were analyzed.

All patients were female, were > 30 years old, were scheduled
to undergo an elective breast procedure (skinsparing partial
mastectomy with axillary node dissection),were scheduled to
undergo immediate breast reconstruction utilizing a latissimus
dorsi myocutaneous island flap (unilateral), did not meet any of
the exclusion criteria, and had platelet counts >100,000/mL.
The exclusion criteria were: age <30 years old, a history of pre-
operative steroid or systemic anticoagulant use a history of radia-
tion therapy, an ongoing systemic infection at the time of surgery,
being pregnant or lactating, a platelet count <100,000/mL, or
hypersensitivity to bovine protein.

Patients were divided into two groups: 23 patients who under-
went surgery without fibrin sealant (control group) and 23 who
were administered the aerosolized fibrin sealant (fibrin sealant
group).

The same surgical technique, which involved partial mastec-
tomy, axillary dissection, and a latissimus dorsi myocutaneous
island flap procedure, was used in both groups. Three 200 mL
Jackson-Pratt (J-P) (Barovac, Sewoon Medical, Seoul, Korea)
drains were placed in the donor site, axillary dissection site, and
flap coverage site (the reconstructed breast side) before closure
(Fig. 1). The fibrin sealant (Tisseel, Baxter, Westlake Village, CA,
US) was applied according to the manufacturer’s specifications:
4 mL of the aerosolized fibrin sealant was sprayed (i.e., aerosol-
ized fibrin sealant), using the manufacturer’s spray set, over the
donor site and the two skin flaps (Fig. 2), and then the flaps were
brought together and held down with sustained pressure for a
period of S minutes. Only three J-P drains were inserted before
closure in the control group. Other procedures, such as quilting
suture, which could influence the drainage volume were not per-

formed in the two groups. A compressive dressing using elastic

bandages was applied to the operation site every day. The J-P
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drains were removed when the drainage was less than 10 mL over

a24 hour period.

Fibrin sealant and application

The fibrin sealant was prepackaged with four vials in each kit:
a sealer protein concentrate (human), a fibrinolysis inhibitor
solution (bovine), thrombin (human), and a calcium chloride
solution. Thrombin is a protease that converts fibrinogen into
fibrin, and a fibrinolysis inhibitor is an enzyme that prevents
fibrin from degrading prematurely.

Two components, a protein sealant and thrombin solution,
were then placed in separate syringes in the dual injection sys-
tem, which allowed equal amounts of the two components to be
sprayed on the tissue. Mixing these two components produces
viscous glue that promptly sets into a coagulum. The spray set
(Duploject Preparation and Application System, Baxter) aero-
solized the sealant.

Statistical analysis
The basic results are presented as mean * standard deviation.

The normality of the data distribution was assessed using the

Fibrin sealant was sprayed on the latissimus dorsi myocutaneous
flap donor site and under the two skin flaps.

Characteristic Fibrin sealant group Control group

No. 23 23

Age 47.5(£8.2) 445 (£8.8)
Body mass index 23.8(+£3.1) 228 (£2.6)
Weight of removed 307 (£115) 314 (£103)

breast tissue (g)
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Kolmogorov-Smirnov test. The correlation analysis and Mann-
Whitney U test were used to analyze the effects of the interven-
tions. All data were statistically analyzed using SPSS ver. 14.0
(SPSS Inc., Chicago, IL, USA), and a value of P <0.05 was con-
sidered statistically significant.

Forty-six patients were enrolled in the study. All patients com-
pleted the study and were followed to the study endpoint. The
patients of the two groups had similar demographics: the aver-
age age of the patients in the control group was 44.5 years (range,
33 to 65 years), and the average age in the fibrin sealant group
was 47.5 years (range, 35 to 68 years) (Table 1). There were
no statistically significant differences between the two groups
in regard to age, body mass index, or the mass of the removed
breast tissue. In this population set, the mean age of occurrence
of breast cancer was 46 years, which corresponds to the data in
the literature.

Although not statistically significant, the cumulative drainage
fluid volume was higher in the control group until postoperative

The drained fluid volume was higher in the control group until post-
operative day 2, but the fibrin sealant group showed more drainage
beginning on postoperative day 3 (P=0.678).
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1,429.4 (£626.9)  1,361.3 (£421.0)

Cumulative drainage fluid volume
in three drains (mL)

Day of drain removal (day) 12.8 (£3.1) 11.8 (£3.0)

Rate of seroma formation (%) 0 0

Values are presented as number or mean = standard deviation.
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Beginning on postoperative day 3, the drained volume was lower in the
control group, and the drain was removed (when the drainage was less
than 10 mL over a 24 hour period) 1 day earlier than the fibrin sealant
group (P=0.339).
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day 2 (530.1 mL compared to 502.3 mL), but the fibrin sealant
group showed slightly more drainage from postoperative day
3 (Fig. 3). The cumulative drainage fluid volume at the time
of drain removal was 1,429 mL in the fibrin sealant group and
1,361 mL in the control group (Table 2). Comparing the donor
site, where most of the fibrin sealant was applied, there was less
drainage only for two days. From postoperative day 3, the drain
volume was lower in the control group, and the drain was re-
moved an average of 1 day (11.8 compared to 12.8) earlier than
in the fibrin sealant group (Fig. 4). In all cases, no delayed onset
of seroma formation occurred.

Additionally, there was a correlation between the patient’s
BMI and drainage volume with a correlation coeflicient of 0.36
(P<0.05), and between the weight of the removed breast tissue
and the drainage volume with a correlation coefficient of 0.40
(P<0.05).

Although not life threatening, treating seroma is a significant
medical expense to the patient and can result in morbidity such
as pain, frequent aspiration, decreased mobility, wound dehis-
cence, infection, prolonged hospitalization, delayed wound heal-
ing, arm swelling, skin flap necrosis, and reoperation. The mech-
anism of seroma formation has been explained as a shearing
effect of the cutaneous surfaces on the underlying musculature.
The oozing of small vessels and the creation of a cavity caused by
the removal of tissue also influences seroma formation. Seroma

has been reported to be the most common complication follow-
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ing a latissimus dorsi flap transfer. The reported incidence varies
from less than 1% [2] to up to 56% [3], and most authors quote
between 3% and 10% [1].

The use of a suction drain at the latissimus dorsi donor site
is routine, but drains are associated with their own complica-
tions. Not only do drains restrict activity and delay the return to
normal function; they are also associated with infection, nerve
injury, and flap necrosis. Seroma also frequently occurs after
drain removal. Many previous studies have demonstrated that
the drain fails to prevent seroma formation; the incidence of
seroma requiring aspiration ranges from 15% to 83% following
drain removal. Some surgeons believe these fluid collections can
be treated using “benign neglect” [ 7], but most surgeons tend to
aspirate significant seromas. Slavin [8] demonstrated that fluid
collections greater than 75 to 100 mL may lead to wound de-
hiscence, implant exposure, discomfort, and infection and thus
suggested draining such seromas. Intervention for seromas usu-
ally consists of needle aspiration or drainage, but this technique
always carries the risk of iatrogenic complications such as pneu-
mothorax or hemothorax.

Variousapproaches have been taken in an attempt to reduce
seroma formation including external compression, arm immobi-
lization, flap-tacking sutures, avoidance of electrocautery, use of
fibrin sealant, talc poudrage [9], and the quilting technique [10].
Recently, minimal access harvesting of the latissimus dorsi flap
has been attempted to minimize donor site seroma [11]. None
of these techniques have been proven in a clinical situation or
have gained popularity. The talc poudrage tended to cause com-
plications associated with the chronic inflammatory response.
Recently, a quilting technique is commonly utilized to reduce
seroma formation, and studies have shown this method to be
effective in a clinical setting [10]. However, this technique con-
tributes to lengthening the operative time by approximately 20
minutes. The quilting sutures need to be placed very accurately,
especially when large skin paddles are harvested; otherwise,
donor-site closure cannot be achieved.

Fibrin sealant, a two-component tissue adhesive composed of
fibrinogen and thrombin, has been used in a number of surgi-
cal settings primarily to achieve hemostasis and to seal tissues.
The process by which fibrinogen and thrombin combine in the
presence of factor XIII and calcium chloride to form fibrin seal-
ant has been described extensively in the literature [12]. The
mode of action of the fibrin sealant is two-pronged: it reduces
the dead space between two planes by means of tissue adhesion,
which coapts the elevated skin flap to the underlying tissues,
and it reduces hematoma and serous oozing from the involved
surfaces by enhancing hemostasis and blocking the lymph chan-
nels responsible for drainage into the operative site. The fibrin
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forms a strong bond that interlocks with the molecular structure
of surgically damaged tissue and seals open tissue channels. The
sealant effect is dependent on the fibrinogen concentration and
clotting time on the thrombin concentration.

Several human clinical studies have been performed with com-
mercial fibrin sealants in patients undergoing breast surgery (not
breast reconstruction, but other procedures such as mastectomy
or axillary dissectionwith conflicting results. Some studies have
reported that fibrin sealant was found to be effective in reducing
either wound drainage or length of hospital stay [13,14]. In con-
trast, fibrin sealant was not found to be effective in other studies
[15].

Few studies have been performed in a clinical setting to dem-
onstrate the efficacy of fibrin sealant in reducing complications
of large surgically created dead spaces similar tothe latissimus
dorsi donor site. We designed this study with the fibrin sealant
as the only variable, excluding any other procedure that may in-
fluence the result. The study was limited to patients 30 years or
older, in whom the risk of breast cancer is higher, and is also the
recommended age for a routine screening test. As mentioned
above, we excluded all the systemic factors and other procedures
that might influence the volume of drainage. Consequently, it
is meaningful that our study represents the largest population
among the studies related to the latissimus dorsi donor site and
the fibrin sealant as a single variable. A possible reason for the re-
sult that fibrin sealant had no effect in reducing seroma is that the
fibrin sealant itself may elicit a tissue reaction, similar to a foreign
body reaction, causing more fluid secretion. Another possible
explanation is that the glue started to dissolve and was evacuated
by the suctions during the surgery or by the drains. Different do-
nor site surface areas and delayed wound closure might also have
contributed to the result.

The fact that the patients’ BMI and weight of the removed
tissue had a correlation with the drain output volume demon-
strates that the large surface area of the latissimus dorsi donor
site should be taken into consideration in deciding on the dose
of fibrin sealant. The optimal dose per unit area should be calcu-
lated along with the exact donor site surface area.

Seroma is a frustrating complication of many surgical proce-
dures. We have shown that in immediate breast reconstruction
with the latissimus dorsi myocutaneous flap, the fibrin sealant
did not significantly decrease the drain output or hospitalization
stay. In conclusion, because the benefits from the fibrin sealant
are not clear, the use of fibrin sealant must be fully discussed

with the patients before its use, as part of informed consent.
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