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Weight loss sequelae surgery and breast reduction 
are common plastic surgery procedures. The in-
cidence of obesity has recently increased world-

wide. After bariatric surgery in obese patients, a massive 
weight loss usually leads to cutaneous deformities impair-
ing their quality of life. Therefore, patients often require 
a body-contouring procedure such as abdominoplasty, 
thigh lift, brachioplasty, and body lift.1 The demand for 
weight loss sequelae surgery has markedly increased in 

recent years. Unfortunately, these procedures are usually 
associated with postoperative complications (seroma and 
hematoma), which may occur in 10% to 30% of cases2 
with an increase in infection leading to delayed recovery 
times and impaired wound healing. In the field of breast 
reduction surgery, studies have demonstrated that the use 
of drains increases the incidence of seroma formation.3–5

Different methods may be used to reduce postopera-
tive complications and the need for drains, including us-
ing complete haemostatic, quilting sutures, heterologous 
glue, compressive dressing, and tissue sealants.

Different types of surgical adhesive have emerged as 
alternative fixation methods for tissue adhesion. Among 
these, biological sealants (or fibrin sealants) are produced 
using a pool of known donors combined with bovine 
thrombin, whereas platelet-rich plasma (PRP) glue is an 

Received for publication February 2, 2016; accepted May 19, 
2016.
Copyright © 2016 The Authors. Published by Wolters Kluwer 
Health, Inc. on behalf of The American Society of Plastic Surgeons. 
All rights reserved. This is an open-access article distributed under 
the terms of the Creative Commons Attribution-Non Commercial-No 
Derivatives License 4.0 (CCBY-NC-ND), where it is permissible to 
download and share the work provided it is properly cited. The work 
cannot be changed in any way or used commercially.
DOI: 10.1097/GOX.0000000000000823

From the Department of Plastic and Cosmetic Reconstructive 
 Surgery, Henri Mondor Hospital, Créteil, France.

Background: Seroma and hematoma formations are the most common compli-
cations after plastic surgery. The aim of this study was to assess the efficacy of 
autologous platelet-rich plasma (A-PRP) glue to reduce postoperative wound com-
plications and improve surgical outcomes.
Methods: Fifty-four patients were included in this study. They underwent breast 
reduction surgery, abdominoplasty, or limb lifting with A-PRP glue application on 
the entire surface of the subcutaneous tissue at the time of suture. Retrospective 
data were used for the control group. The primary endpoint was the incidence of 
postoperative seroma or hematoma. The secondary endpoint was the Patient and 
Observer Scar Assessment Scale score.
Results: Demographics and clinical characteristics were not statistically different 
between the A-PRP glue group and the control group regarding age, sex ratio, and 
body mass index. After abdominoplasty, 37.5% of patients (3/8) in the control 
group experienced seroma and hematoma complications versus 12.5% of patients 
(2/16) in the A-PRP glue group (P = 0.55 and P = 0.25, respectively). After limb lift-
ing, 50% of patients experienced postoperative complications in the control group 
versus no patient in the A-PRP glue group (P = 0.03*; * indicates that the P value 
is significant). After breast reduction, no patient experienced complication in the 
A-PRP glue group versus 25% of patients in the control group who experienced 
hematoma (P = 0.04*). The scar quality assessed 12 months after surgery showed 
no statistical differences between the groups.
Conclusions: A-PRP glue seems effective to prevent seroma formation after limb 
lifting and hematoma formation after breast reduction. Wound-healing quality did 
not seem to be improved. (Plast Reconstr Surg Glob Open 2016;4:e871; doi: 10.1097/
GOX.0000000000000823; Published online 15 November 2016.)

Barbara Hersant, MD 
Mounia SidAhmed-Mezi, PhD 

Simone Lapadula, MD 
Jeremy Niddam, MD

Jonathan Bouhassira, MD 
Jean Paul Meningaud, MD, PhD

Efficacy of Autologous Platelet-rich Plasma Glue 
in Weight Loss Sequelae Surgery and Breast 
Reduction: A Prospective Study

Disclosure: Dr. SidAhmed Mezi obtained a grant from 
 RegenLab for performing her research activity. None of the 
other authors has any financial disclosures. The Article Pro-
cessing Charge was paid for by the authors.

Breast
Original article

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


PRS Global Open • 2016

2

autologous preparation from the patient’s own blood, play-
ing the role of growth factor reservoir during treatment.

Studies investigating the use of PRP in plastic surgery 
applications have shown faster restoration of damaged 
tissues and also a decrease in inflammation and pain.6 
Therefore, the significant enrichment in locally acting 
growth factors plays an essential role in cell differentiation 
and tissue regeneration.7

Depending on the clinical indication, PRP may be ei-
ther injected in liquid form or applied as a gel (referred to 
as platelet gel or PRP glue). When injected as a gel, the PRP 
must be mixed with a gelation inducer just before applica-
tion on the site to be treated. Gelation may be achieved 
by different ways such as exogenous thrombin, calcium 
chloride, calcium gluconate, and autologous thrombin. 
Various studies have reported the positive effects of apply-
ing PRP glue in many different clinical fields, especially in 
orthopedic surgery and oral and maxillofacial surgery.8 To 
date, only a few studies on the use of autologous platelet 
gel as an adhesive have been published in the field of plas-
tic surgery. Existing data in various plastic surgery indica-
tions, including rhytidectomy,9–11 abdominoplasty,11–13 and 
breast reduction,10,11 have shown encouraging results with 
a reduction in postoperative complications (ie, seroma and 
hematoma) after the use of autologous PRP (A-PRP) glue.

The aim of this prospective study was to assess the value 
of A-PRP glue in weight loss sequelae surgery and breast 
reduction surgery. The main outcomes were the incidence 
of postoperative collections and wound-healing quality.

MATERIALS	AND	METHODS

Study	Design	and	Patients
This prospective study was conducted in 51 patients 

who underwent breast reduction surgery, abdominoplasty, 
thigh lift (vertical and horizontal), or brachioplasty with 

application of A-PRP glue on the entire surface of the sub-
cutaneous tissue at the time of suture. A control group was 
used, corresponding to patients whose retrospective data 
were already available in our department; they were all op-
erated on by the same surgeons using the same techniques 
without PRP glue application.

Eligible participants were older than 18 years, sched-
uled to undergo a postbariatric surgery (mammoplasty, 
abdominoplasty, thigh lift, and brachioplasty). Potential 
participants were excluded based on the following crite-
ria: age <18 years, patients with history of allergy to one of 
the components of the study product, patients with hema-
tological diseases, anemia (hemoglobin, <10 g/dL), malig-
nant disease, and patients treated with chemotherapy.

The study was approved by a French ethics committee 
(CPP Ile de France Paris IV), and the clinical trial autho-
rization was obtained from the French National Agency 
for Medicines and Health Products Safety (study number: 
2014-A00164-43).

Surgical	Techniques
All the surgical procedures were performed using the 

same technique under general anesthesia as described by 
Le Louarn et al.14,15

Abdominoplasty with Umbilical Transposition
Detachment was performed above the fascia superfi-

cialis, rigorous hemostasis, 2 umbilicus quilting sutures, 
and 3 lateral suture points on either side. Application of A-
PRP glue was performed in the undermined subcutaneous 
space (Fig. 1), followed by placement of blade drains, clo-
sure in 2 layers, and application of a compressive dressing.

Brachioplasty and Thigh Lift
Liposuction was performed in the resection cutaneous 

zone to preserve lymphatic vessels, rigorous hemostasis, 

Fig. 1. autologous platelet-rich plasma with autologous thrombin 
(syringe) before spraying.
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cutaneous resection, and application of A-PRP glue under 
the suture in 2 layers. No drainage was performed.

Breast Reduction
Glandular cutaneous resection was performed accord-

ing to the Wise pattern breast reduction technique. The 
flap with nipple was an internal posterosuperior pedicle. 
The PRP glue was sprayed at the subcutaneous tissue and 
applied under the suture (Fig. 2). The suture was made 
in 2 plans. No drainage was performed. A semimodeling 
dressing was used.

Preparation	of	A-PRP	Glue
The peripheral blood was collected in 3 tubes of Regen-

Kit-Surgery (RegenLab, Le Mont-sur-Lausanne, Switzerland) 
allowing preparation of 10 mL of A-PRP glue. Between 24 and 
48 mL of blood was drawn from each donor depending on 
the indication: 1 RegenKit-Surgery for abdominoplasty and 
mammoplasty, 2 kits for type II thigh lift, and 1 kit for brachio-
plasty. The RegenKit-Surgery consisted of 2 RegenKit-blood 
cell therapy tubes for PRP preparation and 1 Regen autolo-
gous thrombin serum tube to isolate autologous thrombin. 
The PRP was collected after centrifugation at 1,500g for 5 
minutes. From 8 mL of blood, the Regen-blood count therapy 
tube allowed preparation of 4 to 5 mL of A-PRP with a platelet 
recovery greater than 80% and a concentration factor of 1.6 
(the platelet concentration was about 350–400 billion plate-
lets per millimeter, data on file). A second centrifugation at 
1,500g for 5 minutes was performed only for the Regen au-
tologous thrombin serum tube for autologous thrombin se-
rum extraction. The PRP was then mixed and activated with 
autologous thrombin using the Regen spray applicator with a 
9:3 ratio (PRP:thrombin) to form PRP glue (Fig. 1).

Patient	Follow-up
Five follow-up visits were scheduled at days 1, 7, 15, and 

30 and the final visit at 12 months. The primary endpoint 
was the formation of postoperative seroma collection or he-
matoma. The secondary endpoint was the Patient and Ob-
server Scar Assessment Scale (POSAS) score, which was the 
sum of the scores obtained using 2 scales: the Patient Scar 
Assessment Scale and the Observer Scar Assessment Scale. 
Both scales contained 6 items that were scored numerically 
on a 10-point scale. The Patient Scar Assessment Scale items 

were pain, itching, color, stiffness, average thickness of the 
scar edge, and surface irregularities. The Observer Scar As-
sessment Scale items were vascularity, pigmentation, aver-
age thickness of the edge, relief, pliability, and surface area 
of the scar. Moreover, both scales also included an assess-
ment of patient and observer “overall opinion.”16

Statistical	Analysis
Continuous variables following a normal distribution are 

presented as mean ± SD and were compared using a Stu-
dent’s t test. Categorical variables are presented as counts 
and percentages and were compared using the Fisher’s exact 
test. Results are reported as mean ± SEM in detailed analy-
ses. All P values were 2-sided and a value of P value less than 
0.05 was considered significant. Normal distribution of the 
variables was evaluated for continuous variables using the 
Kolmogorov–Smirnov test. All analyses were performed with 
PRISM, version 5 (GraphPad). All the authors had full access 
to and take full responsibility for the integrity of the data.

RESULTS

PRP	Glue	in	Weight	Loss	Sequelae	Surgery
A total of 26 patients underwent weight loss sequel-

ae surgery with application of PRP glue, including ab-
dominoplasty (n = 16) and limb lifting (n = 10). For the 
retrospective control group, the data of patients who un-
derwent abdominoplasty (n = 8) and limb lifting (n = 8) 
were used. The mean age (±SD) of patients was 40.2 ± 7.1 
years in the control group and 38.48 ± 9.69 years in the 
PRP glue group (P = 523). The mean body mass index 
(BMI) was 26.7 ± 3.43 kg/m2 in the PRP glue group and 
25.4 ± 3.86 kg/m2 in the control group (P = 0.262). When 
comparing demographics and clinical characteristics be-
tween the 2 groups of patients, no statistical differences 
were observed regarding age, sex ratio, and BMI (Table 1).

After abdominoplasty, 37.5% of patients (3/8) in the 
control group experienced seroma and hematoma com-
plications versus 12.5% of patients (2/16) in the PRP glue 
group. The Fisher’s exact test was used to measure differ-
ences in the number of seroma and hematoma complica-
tions between both groups, and no statistical difference was 
observed (P = 0.55 and P = 0.25, respectively) (Table 2).

Fig. 2. application of platelet-rich plasma glue using regenKit applicator (a) on the entire surface of the subcutaneous 
tissue before suturing the flap (B).
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To assess scar quality in the 2 groups, the POSAS score 
was used 12 months after abdominoplasty. The analysis of 
the POSAS score showed no statistical difference between 
both groups (P = 0.97) (Table 3).

For patients who underwent limb lifting, the clinical 
examination of postoperative complications showed 4 cas-
es at 1 month corresponding to 50% of total patients (3 
patients with seroma and 1 patient with hematoma) in the 
control group, whereas no patient experienced any com-
plication in the PRP glue group (P = 0.03*) (Table 4). The 
POSAS scores showed no statistical difference between the 
control group and the PRP glue group (P = 0.8) (Table 5).

PRP	Glue	in	Breast	Reduction	Surgery
Clinical and demographic characteristics in the 

control group and PRP glue group after breast reduc-
tion were similar in terms of age and BMI. The mean 
weight of tissue resection was 375 ± 234 g in the control 
group and 403 ± 145 g in the PRP glue group (P = 0.757) 
(Table 6). In the PRP glue group, no complication was 
reported compared with the control group where 2 pa-
tients (25%) reported the occurrence of hematoma (P = 
0.04*) (Table 7). No seroma complication was reported 
in the 2 groups.

The scar quality assessed 12 months after breast reduc-
tion showed no statistical differences between the groups 
(Table 8).

Table 1. Demographics of Patients with Weight Loss Sequelae Surgery

Control	Group	(n	=	16) PRP	Group	(n	=	26) P

Mean age (y) ± SD 40.2 ± 7.1 38.48 ± 9.69 0.523
Sex ratio (male:female) 1/15 1/26 —
Mean BMI, kg/m2 25.4 ± 3.86 26.7 ± 3.43 0.262
Abdominoplasty n = 8 n = 16
    Mean BMI, kg/m2 26.2 ± 4.85 26.3 ± 4.13 0.958
    Smokers 3 5 0.533
    Diabetes mellitus 2 1 0.245
    Hypertension 0 1 0.666
Limb lifting n = 8 n = 10
    Mean BMI, kg/m2 25.6 ± 3.1 27.2 ± 2.7 0.259
    Smokers 3 2 0.382
    Diabetes mellitus 0 1 0.555
    Hypertension 0 0 —
P, Student’s t test and Fisher’s exact test.

Table 2. Patient’s Postoperative Complications after 
Abdominoplasty at 1 Month

Control	Group PRP	Group P*

Seroma 1/8 1/16 0.55 (NS)
Hematoma 2/8 1/16 0.25 (NS)
P*, Fisher’s exact test, P < 0.05; NS, not significant.

Table 3. Abdominoplasty Scar POSAS Scores at 12 Months

Control		
Group

PRP		
Group P*

POSAS objective total score  
(maximum 70)

17.4 ± 13.1 17.22 ± 9.2 0.97 (NS)

Values are presented as mean (SD).
* Student’s t test.
NS, not significant.

Table 4. Patient’s Postoperative Complications after Limb 
Lifting at 1 Month

Control	Group PRP	Group P*

Seroma 3/8 0/10 0.03*
Hematoma 1/8 0/10 0.44 (NS)
P*, Fisher’s exact test, P < 0.05; NS, not significant..

Table 5. Limb Lifting Scar POSAS Scores at 12 Months

Control		
Group

PRP		
Group P*

POSAS objective total score  
(maximum 70)

18.6 ± 12.3 17.7 ± 11.9 0.8 (NS)

Values are mean (SD).
* Student’s t test.
NS, not significant.

Table 6. Demographics of Patients with Breast Reduction 
Surgery

Control	Group		
(n	=	8)

PRP	Group		
(n	=	25) P

Mean age (y) ± SD 47.5 ± 10.9 40.28 ± 12.2 0.146
Mean BMI, kg/m2 25.3 ± 3.2 26.7 ± 4.9 0.456
Weight breast resection (g) 375 ± 234 403 ± 145 0.757
Smokers 2 6 0.603
Diabetes mellitus 1 1 —
Hypertension 0 1 0.757
P, Student’s t test and Fisher’s exact test, NS: not significant.

Table 7. Patient’s Postoperative Complications after Breast 
Reduction at 1 Month

Control	Group		
(n	=	8)

PRP	Group		
(n	=	25) P*

Seroma 0/8 0/10 1
Hematoma 2/8 0/10 0.04*
P*, Fisher’s exact test, P < 0.05.

Table 8. Breast Reduction Scar POSAS Scores at 12 Months

Control		
Group

PRP		
Group P*

POSAS objective total score  
(maximum 70)

20.4 ± 12.5 17.9 ± 10.2 0.573 (NS)

Values are mean (SD).
* Student’s t test.
NS, not significant.
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DISCUSSION
Seroma and hematoma formations are the most com-

mon complications occurring during plastic surgery, espe-
cially in breast reduction and postbariatric surgery. These 
complications may delay wound healing and require mul-
tiple aspirations and, in some cases, reoperation. In our 
study, using PRP glue decreased the incidence of seroma 
formation after limb lifting and prevented the occurrence 
of hematoma after breast reduction surgery.

Recently, different methods have been developed for 
the prevention of postoperative complications, including 
the use of fibrin sealant sprayed into the surgical areas to 
seal the subcutaneous space. These biological adhesives 
have the advantage of reproducing wound-healing mecha-
nisms by mimicking the final stage of the coagulation cas-
cade. However, biological glues are associated with some 
disadvantages, including their high cost, the possibility 
of allergic reaction due to the bovine origin of throm-
bin, and viral contamination and transmission (hepatitis, 
HIV). To overcome these disadvantages, the use of A-PRP 
activated with isolated autologous thrombin may offer a 
new surgical alternative with adhesive and hemostatic pro-
prieties at low cost.

Previous studies on the efficacy of PRP glue as a tissue 
sealant in plastic surgery indications have shown contro-
versial results. Various studies have reported positive ef-
fects of the use of autologous platelet-rich fibrin glue in 
plastic surgery applications. In a study, 12 patients under-
going abdominoplasty with A-PRP glue showed a reduced 
time of suction drain and a decreased incidence of seroma 
formation.12 In addition, Powell et al9 have shown a benefit 
from using platelet gels applied unilaterally to the under-
surface of the superficial muscular aponeurotic system in 
patients who underwent rhytidectomy, with a decrease in 
ecchymosis and edema in the treated side of the face com-
pared with the untreated side. Man et al10 have also dem-
onstrated that the use of autologous fibrin glue, followed 
by the application of platelet gel in cosmetic procedures 
with flap creation, such as face lifts, reduction mammo-
plasty, and abdominoplasty resulted in many advantages, 
including shorter operating times, suppression of the 
need for drains, reduction in the need for compressive 
dressings, reduction in pain and postoperative swelling, 
and improved wound healing with an associated shorter 
recovery time. However, the blinded, randomized, and 
controlled trial by Anzarut et al17 has shown that the use 
of A-PRP gel did not improve outcomes after reduction 
mammoplasty.

In our study, using autologous platelet gel did not im-
prove outcomes after abdominoplasty. The A-PRP glue 
sprayed on the entire surface of the subcutaneous tissue 
did not reduce hematoma or seroma formation or im-
prove scar quality as assessed with the POSAS. We can 
make several assumptions to explain this finding. Multiple 
risk factors increasing the incidence of postoperative com-
plications have been proposed, including smoking18 and 
obesity.19 Our demographic characteristics showed no sta-
tistical differences between both groups regarding these 
risk factors. Furthermore, Grieco et al20 have recently re-

ported that in 25 patients who underwent abdominoplasty, 
36% experienced seroma formation and 12% hematoma. 
These patients had a mean BMI of 31 kg/m2, which could 
explain the increased incidence of complications.

The main postoperative complication after limb lifting 
is seroma formation. In a prospective study by Gusenoff 
et al21, the seroma complication predominated, experi-
enced by 70% of patients in a cohort of 101 subjects who 
underwent brachioplasty. In our study, the incidence of 
postoperative seroma after limb lifting (arm lift and thigh 
lift) was statistically different between the PRP glue group 
and the control group, showing the interest of the use of 
PRP glue in this indication. Moreover, after liposuction, 
the incidence of seroma complication was increased, con-
firming that the use of PRP glue in this indication is rec-
ommended to reduce and optimize outcomes.

In breast reduction indications, the PRP glue de-
creased significantly the incidence of hematoma forma-
tion compared with the control group. Hematoma is due 
to a sustained capillary bed bleeding from a large raw 
surface under the skin flap. This complication is usually 
associated with a risk of skin necrosis and wound infec-
tion. Various studies support the use of PRP as an adjunct 
to hemostasis.22 The interest of PRP glue application is to 
accelerate the healing cascade via the action of growth fac-
tors released in the application site and thus to reduce the 
risk of hematoma.23,24

Regarding the outcome of seroma, no statistical differ-
ences were observed between both groups. This finding is 
in accordance with the results of Anzarut et al17 showing 
no statistical differences in terms of drainage and seroma 
formation between breasts treated with PRP gel and con-
tralateral breasts not treated with PRP gel.

This study has some limitations. First, the scar quality 
was assessed 12 months after surgical procedures, whereas 
wound healing was still ongoing. We assumed that spray-
ing the PRP glue in the wound closure could improve scar 
quality. Moreover, the scar has been assessed using a sub-
jective tool, the POSAS scale. There are more efficient yet 
expensive and time consuming tools for wound healing 
available, such as Vivascope (MAVIG GmbH, Munich), 
which allows in vivo noninvasive visualization and quanti-
tative assessment of the various skin components (epider-
mis and dermis). Second, we used a retrospective control 
group to assess the efficacy of the adjunct of PRP glue as a 
sealant tissue. Thus, to compare our data, we used a pro-
spective series without randomization so that our statisti-
cal analysis on weight loss sequelae and breast reduction 
showed no statistical differences between the PRP glue 
group and the control group in scar quality assessed. An-
other limitation of this study is the small number of pa-
tients included. A controlled randomized study in a larger 
series of patients with a longer follow-up would be needed 
to better demonstrate the effect of A-PRP glue.

The cost of autologous and heterologous glues warrants 
discussion of this study. Indeed, the cost of the A-PRP glue 
obtained with the RegenKit-Surgery is significantly lower 
than that of industrial glue: €200 for 10 mL of A-PRP glue 
(or €20/1 mL of glue) compared with €300 for 2 mL of 
industrial glue (such as Tissucol glue, SAS Laboratoire 
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Baxter, Vienna, Austria). Moreover, the autologous glue 
cost is less than the total cost of the treatment of postop-
erative complications, including a second surgery to drain 
a hematoma or seroma with an additional hospitalization 
night (€200 per additional night in a public hospital) or 
multiple consultations for managing such complications. 
In addition, the cost of a postbariatric weight loss sequelae 
surgery is €1,900 for abdominoplasty, thigh lift, and bra-
chioplasty and €2,500 for reduction mammoplasty.

Thus, the potential benefit of A-PRP glue may war-
rant its cost in reducing postoperative complications in 
patients who undergo postbariatric weight loss sequelae 
surgery.

CONCLUSIONS
By improving hemostasis and tissue adherence, the 

PRP glue seems to prevent seroma formation after limb 
lifting and hematoma after breast reduction. The quality 
of wound healing did not seem to be improved. To con-
firm these findings obtained in a series of 26 patients who 
had undergone weight loss sequelae surgery and 25 pa-
tients who had undergone breast reduction, it would be 
interesting to use in future research a valid control group 
in the context of a randomized controlled trial.
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