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Will a Fibrin Sealant be Effective as a Seroma Reductant 
and a Hemostatic Agent in Breast Reconstruction Using 
a Latissimus Dorsi Flap?

INTRODUCTION
Breast cancer is the second most common cancer in Korean wom-
en, representing 14.8% of all newly diagnosed cancers, and this 
proportion is gradually increasing [1]. Many flap methods are be-

ing introduced for the reconstruction of breast parenchymal de-
fects after breast cancer surgery. Among them, myocutaneous flaps 
using the latissimus dorsi (LD) muscle are widely used because of 
their high vascularity and flexibility that facilitate shape control in 
breast reconstructive surgery. A drawback of the LD flap is the risk 
of donor-site morbidity on the back. The most common complica-
tion is seroma formation, and the incidence of seroma as a compli-
cation has been reported to vary, ranging from 1% to 56% [2,3]. 
Despite such a high incidence, only limited research on donor-site 
seroma formation has been conducted [4,5].
  Several mechanisms of seroma formation have been reported. 
The donor site of an LD myocutaneous flap may have hidden bleed-
ing, and prolonged lymphatic leakage may cause fluid collection. 
Further, the shearing force generated by the constant movement of 
a patient can cause a disruption between the skin and the underly-
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Background The latissimus dorsi (LD) flap is widely used in breast cancer reconstruc-
tion, but donor-site morbidity is one of the major limitations of this surgery. Donor-site 
seroma is the most common complication. To prevent seroma formation, we consider 
the use of a fibrin sealant (FS) because of its hemostatic and sealing effects. In this 
study, we investigate the effect of a FS on seroma prevention and as a hemostatic 
agent at the LD donor site.
Methods A retrospective study was conducted from 2011 to 2015. Herein, we analyzed 
the preoperative status, changes in the hemoglobin (Hb) level according to the post-
operative day, postoperative drain amount, and the drain removal time.
Results The decline in the Hb level was not statistically significantly less in the FS group 
than in the control group. Further, the difference in the drain amount between the 2 
groups was not statistically significant either. The seroma rate and the drain removal 
time between the 2 groups also did not show any statistically significant difference.
Conclusions The FS does not have hemostatic effect and the drain amount reduction 
in the early phase of recovery and does not prevent seroma. Therefore, an empirical 
use of the FS alone is no longer recommended to prevent seroma. In contrast, the 
quilting suture has been reported to be effective in seroma prevention. Therefore, it is 
necessary to study the effects of a combination of quilting sutures and the FS on sero-
ma and the other risk factors of this surgical complication. 
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ing musculature [6]. Wound dehiscence due to seroma formation 
not only makes a patient’s movement uncomfortable but also in-
creases the infection rate [7].
  Fibrin sealant (FS; Baxter Healthcare Corp, Westlake Village, 
CA, USA) is a material consisting of fibrinogen and thrombin, and 
is frequently used in efforts to achieve hemostasis and wound ad-
hesion as well as in many medical settings. Since FS has a direct ef-
fect on hemostasis, it is effective for bleeding control in internal or-
gans such as the spleen and in the treatment of tissue fluid leakage, 
such as cerebrospinal fluid leakage, acting as an aseptic adhesive 
[8,9]. FS has been considered to have a clinically meaningful effect 
on seroma reduction and has received considerable attention from 
many surgeons.
  Several studies reporting that the use of FS in knee surgery was 
effective in reducing vascular bleeding and routine blood transfu-
sions have been published [10,11]. However, thus far, no study on 
the hemostatic effect of FS on the donor-site morbidity of LD flaps 
has been reported. In contrast, a number of reports have been pub-
lished on the use of FS for donor-site seroma prevention in cases of 
LD flap surgery. Previous reports have stated that a single applica-
tion of FS was not effective in the reduction of seroma and is thus 
not recommended [12-14]. One study has also reported that FS 
was effective in the reduction of seroma [15]. However, no satisfac-
tory conclusion on this issue has been reached as yet. Therefore, in 
this study, we aimed to investigate the effect of FS on seroma pre-
vention and as a hemostatic agent for the donor site; the study sam-
ple consisted of more than 200 patients who underwent treatment 
at a single clinical institute.

METHODS

Study design
This retrospective study based on chart review was conducted among 
patients who received treatment from January 2011 to August 2015.  
This study complies with the Declaration of Helsinki and was per-
formed according to ethics committee approval. All the patients re-
ceived immediate breast reconstruction utilizing an LD myocuta-
neous island flap. All the patients were provided information about 
this research prior to surgery. Before the scheduled operation, a 
blood sample was collected to measure the preoperative hemoglo-
bin (Hb) level. The patients were unaware of the drugs adminis-
tered in the preoperative period. During the operation, the total 
weight of the extirpated breast tissue was measured with a consis-
tently used scale. Sentinel lymph node dissection was performed in 
all the patients. Two 200-mL Jackson-Pratt (J-P) drains (Barovac; 
Sewoon Medical, Seoul, Korea) were placed in the LD muscle do-
nor site and the donor site with the axilla dissection on the back 
(Fig. 1). We always used 2 drains in the back. The drains were re-
moved when the drainage amount was less than 15 mL for 2 con-
secutive days. The postoperative Hb level, drain amount, drain re-

moval time, and the seroma incidence rate were investigated by 
our team. The drain amount was calculated only from the 2 J-P 
tubes in the back area. Seroma was defined as a visual or ultraso-
nographic observation of fluid collection or fluctuation after drain 
removal. The exclusion criteria were as follows: a history of preop-
erative steroid or anticoagulant use; a history of systemic disease, 
infection, being pregnant or breastfeeding, coagulopathy, or hyper-
sensitivity such as an allergic reaction to bovine protein; and incor-
rect patient data. 
  The FS was prepackaged with 2 separate syringes for fibrinogen 
and thrombin. We sprayed 4 mL of the aerosolized fibrin on the 
flap donor site on the back. The same amount of both the compo-
nents was sprayed at the same speed at the same time. These 2 com-
ponents mixed to produce a viscous glue that promptly caused co-
agulation; further, the presence of thrombin facilitated the conver-
sion of fibrinogen into fibrin. It should be noted that the donor site 
was compressed manually for 5 minutes to help the absorption of FS.
  The results of a comparison of the effects of FS were divided into 
2 phases: the early phase was defined as within 1 week of the oper-
ation, and the late phase was defined as 1 week after surgery.

Statistical analysis
We first analyzed the normal distribution of the collected data and 
compared the mean values between the 2 groups. Mean differences 
between the groups were analyzed by the independent t-test. In the 
case of a nominal scale, such as seroma incidence, we performed 
the chi-square test to make comparisons between the groups. SPSS 
version 22 (IBM Corp., Armonk, NY, USA) was used for the data 
analysis. All P-values of less than 0.05 were considered to indicate 
statistical significance.

RESULTS
Data from 250 women were collected for this trial. Three patients 

Fig. 1. Insertion of two 200-mL Jackson-Pratt drains in the latissi-
mus dorsi (LD) muscle donor site and the donor site with axillary dis-
section on the back. Fibrin sealant was sprayed after drain insertion.

Tisseel® spraying

Drain towards the axilla

LD muscle (remaining 
part after dissection)

<Superior> <Inferior>
Superficial fat layer

Skin

Drain 1: Back

Drain 2: Back+axilla



59

aaps Archives of
Aesthetic Plastic SurgeryLee DW et al.   Donor-Site Morbidity of LD Flaps

were administered a 2 mL dose of FS, and 13 patients whose drain 
removal time was not accurate were excluded from this study. The 
patient demographic data are summarized in Table 1. The sample 
for the final analysis consisted of 234 patients. The mean patient 
age was 46.78 years, and the mean value of the body mass index 
was 23.53 kg/m2. Of the sample, 164 patients were sprayed with aero-
solized FS, and 70 patients underwent surgery without FS (control 
group). We also compared the drain removal time, seroma rate, 
postoperative Hb level change, and the drain amount between the 
2 groups. 
  Hb levels in patients after surgery were measured on postopera-
tive day (POD) 0, POD 1, POD 3, POD 5, and POD 7. Upon ana-
lyzing the changes in the Hb level, we found that both the FS group 
and the control group showed the same pattern of a gradual decre
ase up to POD 5, followed by recovery. The Hb level was not statis-
tically significantly different between the 2 groups from POD 0 to 
POD 7. However, on POD 0 and POD 1, the FS group showed a 
greater decrease in the Hb level (Fig. 2).
  The mean drain removal time was 18.55 days. Upon comparing 
the daily drain amount between the 2 groups from POD 0 to POD 

8, we found that the mean value of the drain amount was not lower 
in the FS group (Fig. 3). The drain amount was not statistically sig-
nificantly different between the 2 groups, but was higher in the FS 
group on POD 0 (Fig. 3). The mean drain removal time was 20.06 
days in the FS group and 17.51 days in the control group, but this 
difference was not statistically significant (P=0.11). The overall se-
roma incidence rate was 29.49%. The seroma incidence rate was 
higher in the FS group than in the control group, but not to a sta-
tistically significant extent (P=0.70).

DISCUSSION
Thus far, various methods for seroma prevention have been intro-
duced, such as intraoperative electrocautery, endoscopic harvest, 
compression garment, repetitive aspiration, sclerotherapy, steroid 
injections, and prolonged hemovac drainage; however, none of these 
methods have shown a marked effect [16]. Therefore, many sur-
geons are interested in methods for seroma reduction at the LD 
donor site for breast reconstructive surgery.
  Upon comparing the decrease in the patients’ Hb levels on dif-
ferent PODs between the 2 groups, we found no statistically signif-
icant difference between the FS group and the control group. This 
result indicates that FS was not effective in reducing postoperative 
bleeding. As Hb is known to start to decrease 24 to 48 hours after 
bleeding, its level does not represent immediate postoperative bleed-
ing [17]. Further, changes in the Hb level 24 to 48 hours after bleed-
ing have been widely used as universal indicators of actual bleed-
ing, because the loss of the extracellular fluid caused by dehydra-
tion or volume replacement and the changes in the plasma amount 
[10]. Although not all the factors that can cause an acute change in 
the Hb level have been investigated, the fasting period of the pa-
tients and the types and amounts of injection fluid administered to 

Table 1. Patient demographics

Mean (n=234)

Age (year) 46.78

Body mass index (kg/m2) 23.53

Extirpated breast weight (g) 182.25

Hemovac removal day (day) 18.55

Operation time (minute) 327.77

Seroma (%) 29.49

Fig. 2. Changes in the hemoglobin (Hb) level at different postopera-
tive days (PODs). The level decreased gradually up to POD 5, and 
then recovered. a)As a value indicating the difference of Hb, defined 
as the value obtained by subtracting Hb of POD 0 day from Hb of pre-
operative state. b)As in the case of a), it is obtained by subtracting the 
backward value from the previous value. OP, operation.
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Fig. 3. Changes in the drain amount on different postoperative days 
(PODs). Except for POD 0, a higher drain amount was observed in the 
control group.
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the patients were almost the same; thus, these factors were thought 
to not have an impact on the results. Therefore, we used changes in 
Hb levels after 24 to 48 hours as a tool to determine the effect of 
hemostasis.
  Several studies have reported that the use of FS in orthopedic 
knee surgery was effective in reducing vascular bleeding and the 
need for routine blood transfusion [10,11]. FS reduced the compli-
cations related to blood transfusions and decreased the costs relat-
ed to the transfusions and acute postoperative bleeding control. How-
ever, certain differences between orthopedic knee surgery and breast 
reconstruction surgery make FS ineffective at the LD donor site. In 
the case of orthopedic knee surgery, massive bleeding due to the 
tearing of a large blood vessel is possible in small operative fields. 
LD flap harvest involves several perforators and a relatively large 
operative field. These perforators do not cause massive bleeding. 
Therefore, muscle bleeding takes place instead of massive bleeding 
such as diffuse oozing, and it is therefore difficult for fibrin to suc-
cessfully cause or accelerate hemostasis. Moreover, the shearing 
force caused by the constant movement of the patients interferes 
with the action of the fibrin. Therefore, we conclude that the he-
mostatic effect of fibrin does not prevent LD donor-site morbidity. 
  A comparison of the drain amount revealed no statistically sig-
nificant difference between the 2 groups. This indicates that FS can-
not decrease secretions from a microvessel or lymphatic vessel in 
the early phase. The drain removal time can reflect the amount of 
drainage in the late phase. In the present study, we did not observe 
a statistically significant difference in the drain removal time, so we 
inferred that FS did not reduce the drainage amount, as the adhe-
sive sealant blocked the lymphatic channel in both the early and 
the late phase. This might be attributed to the re-opening of the 
lymphatic system after surgery, irrespective of the use of FS [12,18]. 
  Quilting sutures can be a procedure that facilitates seroma pre-
vention in LD donor sites. Many researchers, through systemic re-
views and meta-analyses, have shown the effectiveness of a combi-
nation of quilting sutures and FS [19-23]. In these studies, a combi-
nation of quilting sutures and FS significantly reduced the seroma 
rate, total drainage amount, drain removal time, and frequency of 
seroma aspiration. The fixation effects of a quilting suture with the 
underlying musculature may maximize the fibrin adhesion. Fur-
ther, a quilting suture can successfully obliterate any dead space 
with tissue fixation and minimize the shearing force of the skin 
flap and the underlying structures [19-21]. Tissue adhesion with a 
quilting suture and the immobilization of the patient’s shoulder can 
considerably minimize any dead space and the shearing force [20-
22]. Quilting sutures can also reduce the spontaneous movement 
between the skin flaps and the underlying muscle, thus decreasing 
inflammation. The redistributed tension of the back donor site de-
creases the tension on the incision site and may prevent the spread 
of the resultant scar [20].
  In the present study, the ineffectiveness of FS with respect to se-

roma prevention could be attributed to several reasons. First, we 
think that the area of the back donor site is too large to be covered 
with only 4 mL of FS; further, it is difficult to predict which part 
will have reactive fluids or bleeding when applying FS. Second, since 
reactive fluid formation occurs frequently in the back area and leads 
to a drainage amount of tens of milliliters a day, it is difficult for FS 
to have a distinct adhesive effect [18]. Third, as the constant move-
ment of the patient’s shoulder and flank area generates a shearing 
effect between the skin and the underlying musculature, it is diffi-
cult to have the same effect as that of an FS application to a small 
area such as an internal organ or a vessel that has minimal move-
ment. Fourth, we used 4 mL of FS empirically; the recommended 
dose of FS for the back area has not been established as yet. There-
fore, the use of FS alone had no effect on seroma prevention, and 
an additional procedure may need to be performed to complement 
the effect of FS.
  Considerable research has been conducted to determine wheth-
er FS affects seroma prevention. However, there is significant meth-
odological and clinical diversity in these reports [7,14,15,24]. In 
some reports, both immediate and delayed breast reconstructions 
were included [15], and in certain reports, if the drains were retained 
even after 10 days of surgery, the patient was considered to have 
developed seroma [14]. Further, on the basis of a review of 19 large 
randomized controlled trials involving seroma, Sajid et al. [24] claimed 
that fibrin glue does not affect postoperative seroma. They pointed 
out that the trials were conducted in an uncontrolled environment, 
and thus, there may be significant bias. Therefore, in the future, a 
controlled trial is needed to minimize such bias.
  Our study has several advantages compared with the previous 
studies on LD donor-site seroma. First, we considered immediate 
breast reconstructions performed by a single surgeon using the 
same surgical method. The surgery was performed in the same op-
eration room and with similar timing. The same medical team also 
performed wound care and nursing care consistently. During data 
collection, multiple researchers collected the data to prevent selec-
tion bias. We were thereby able to minimize the technical and meth-
odological errors discussed in previous reports [24]. Second, in this 
study, we considered a large patient pool of more than 200 patients 
who underwent LD reconstruction. In particular, of the studies on 
the effects of FS on postoperative complications after breast recon-
struction with an LD flap, this study had the largest patient pool. 
Therefore, the results of this study can be considered more reliable. 
Third, this is the first study to investigate the hemostatic effect of 
FS on LD donor sites. Since FS has no hemostatic effect, meticu-
lous bleeding control is important in the intraoperative field and 
the empirical use of FS should be avoided. However, this study has 
several limitations. First, this study is a retrospective one; the cau-
sality of spraying FS should be investigated in a prospective, ran-
domized, double-blinded study. Second, the number of patients in 
the FS group was more than twice the number in the control group. 
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Third, a relatively small dose of FS (4 mL) was used in this study. 
This dosage reflected empirical use of FS, and a larger dose of FS 
may be required in the large back area; therefore, studies on the ap-
propriate dosage of FS need to be conducted in the future.

CONCLUSION
FS does not have seroma prevention, postoperative hemostatic, or 
adhesive sealing effects. It works as a part of a foreign body reac-
tion for fluid formation several weeks after surgery. We conclude 
that the empirical use of FS alone did not result in seroma reduc-
tion and hemostasis. We believe that this result will help to reduce 
the futile empirical use of FS in the future. Several researchers have 
reported that shoulder immobilization and quilting sutures had a 
positive effect on seroma prevention. In the future, the effects of a 
combination of quilting sutures and FS should be studied. Future 
research should employ a prospective, randomized, double-blind-
ed study design, in order to address some limitations of this study.

PATIENT CONSENT
Patients provided written consent for the use of their images.
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