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Fibrin sealant imitates the final phase of the blood
coagulation process. Fibrinogen is converted into fibrin
on a tissue surface by the action of thrombin, which is then
cross-linked by factor XIIIa, creating a mechanically stable
fibrin network. This fibrin network is thought to reduce
the amount of postoperative bleeding by sealing capillary
vessels and allowing raw operative surfaces to adhere.

The authors conducted a prospective, double-blind,
randomized, controlled trial on the use of fibrin sealant
in 20 consecutive patients undergoing bilateral face lifts by
the same surgeon. Each patient was randomized for the
use of fibrin sealant on either the right or the left side with
the contralateral side acting as the control. Total drainage
was recorded on each side for 24 hours before drains were
removed. The age range of the patients in the trial (all of
whom were women) was 44 to 70 years (mean, 55). The
side treated with fibrin glue had a median drainage of 10
ml and the control side 30 ml. The Wilcoxon signed rank
test shows a significant difference in drainage between
sides (p � 0.002). The reduction in postoperative drain-
age could also reduce pain and bruising, increasing pa-
tient satisfaction with this procedure. The need for drains
may also be obviated. (Plast. Reconstr. Surg. 108: 2101,
2001.)

Fibrin sealant has been used for many years
and has a wide range of clinical applications
for suture support, tissue adhesion, and hemo-
stasis. The physiologic mechanism that creates
fibrin sealant was first described by Morawitz in
1905. Since this time, attempts have been made
to reproduce this mechanism for clinical use
with varying success. In the 1940s a combina-
tion of thrombin (artificially added) and fibrin-
ogen from the wound plasma was used for
cataract operations.1 Fibrin sealant was first
marketed in 1983. It has been used more
widely in Europe than in the United States, and
studies have shown fibrin sealant systems to be

efficacious in controlling slow bleeding foci,
diffuse oozing, and lymphatic leaks.2

Fibrinogen is a soluble blood component
that constitutes 0.2 percent by volume of whole
blood.3 On the tissue surface, fibrinogen is
converted to monomeric fibrin by the actions
of factor XIII, creating a mechanically stable
fibrin clot with good adhesive properties. Apro-
tinin is added to prevent the proteolytic deg-
radation of fibrin. This is the physiologic basis
of fibrin sealants.

Beriplast P (Centeon House Market Place,
Haywards Heath, West Sussex, United King-
dom) is a tissue sealant and hemostatic agent
aseptically prepared by mixing together two
reconstituted lyophilizates in two sterile vials
that do not require incubation. The reconsti-
tuted preparation mimics the final steps of
physiologic coagulation. Fibrinogen is con-
verted to fibrin on the wound surface in the
presence of calcium ions by the actions of
thrombin and factor XIII, all derived from hu-
man plasma. A stable cross-linked fibrin clot is
formed. Aprotinin is an antifibrinolytic agent
that reduces the rate of clot lysis by endoge-
nous plasmin.

For use, the constituents are mixed from two
solutions, each of which is loaded into a sy-
ringe, one containing fibrinogen, factor XIIIa,
and aprotinin, and the other containing
thrombin and calcium chloride. The two solu-
tions are mixed when they are sprayed onto the
wound to form fibrin.

Fibrin sealant has been used in face lift sur-
gery in the past with good results. Studies have
shown that both dressings and drains can be
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avoided,4,5 although these were not prospective
randomized trials. Face lift surgery is well
suited to the use of fibrin glue. A raw surface is
created during face lift surgery with the risk of
bleeding and hematoma formation. As with all
surgery, the patients would like short hospital
stays and low associated morbidity such as pain,
bruising, and bleeding. These need to be min-
imized in what is generally a cosmetic proce-
dure, although similar techniques may also be
used in facial reconstruction.

PATIENTS AND METHODS

This trial was designed as a prospective, dou-
ble-blind, randomized, controlled trial with
ethical committee approval. Twenty-two con-
secutive patients were asked to participate in
the study, 20 of whom gave informed consent
and were recruited into the study. Informed
consent involved a discussion with the operat-
ing surgeon and an information sheet. Of
these 20 patients, all were women and were
undergoing bilateral face lifts. All the proce-
dures were carried out in the same hospital by
the same surgeon. The surgery was identical in
all patients and involved a superficial muscu-
loaponeurotic system (SMAS) plicating face lift
without extensive undermining of the SMAS
but with undermining of the facial skin.

The fibrin sealant solution was reconstituted
in theater from four sterile vials, which are
manufactured as two preloaded combination
sets (Fig. 1), the first consisting of one vial
containing fibrinogen and factor XIII and the
other vial containing aprotinin solution. The
second combination set contained one vial of
thrombin and a second of calcium chloride
solution. They are stored in a refrigerator, but
when removed remain stable for up to 36
hours. When mixed together, they remain sta-
ble for up to 8 hours. Both solutions are drawn
up into a syringe and are loaded into the ap-
plicator (Fig. 2); as the plungers are pushed
simultaneously, the solutions are mixed by the
applicator and sprayed onto the wound. The
applicator sprays the fibrin sealant onto the
wound as a thin layer and therefore allows a
relatively small volume (1 ml) of sealant to be
used, reducing cost.

During the face lift procedure, after hemo-
stasis was achieved on one side, a sealed enve-
lope was opened to show whether the patient
was randomized to the right or left side. Then,
1 ml of Beriplast P was sprayed into the se-
lected wound on either the right or the left

before closure of that side. The other side of
the face lift was then performed in an identical
manner. Both sides were closed in the same
way over a small suction drain. Wet and dry
dressing gauze was placed over the wound and
the dressings secured with two crepe bandages.
In each patient, either the right or the left side

FIG. 1. The fibrin sealant solution reconstituted in theater
from four sterile vials, manufactured as two preloaded com-
bination sets.

FIG. 2. Delivery system showing the applicator syringe.
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received fibrin sealant, with the contralateral
side acting as the control.

In the postoperative period, all patients
spent the night in the hospital, and the drain-
age from each side was recorded over the next
24 hours by the nursing staff who were blinded
as to the side that contained the glue. The
patients were asked for any comments after
their surgery, but we did not formally assess
their pain scores. Statistical analysis was by the
Hospital Center for Applied Medical Statistics
using SPSS software.6

RESULTS

The patients ranged in age from 44 to 70
years (mean, 55 years) and all were women.
The statistical analysis used was the Wilcoxon
signed rank test for nonparametric (distribu-
tion-free) testing, as the data were not nor-
mally distributed. The fibrin sealant side had a
median drainage of 10 ml (lower quartile, 5 ml;
upper quartile, 20 ml) in 24 hours compared
with the control side, which had a median of 30
ml (lower quartile, 20 ml; upper quartile, 47.5
ml). There was a significant difference between
the fibrin sealant and the control side (p �
0.002) despite the return to theater of one of
the patients.

The paired data are displayed in Figure 3,
with data arranged by increasing drainage
from sealant side. One patient (patient 20)
returned to theater from the recovery room
with a postoperative hematoma on the sealant
side. A single bleeding arterial vessel was iden-
tified and ligated. Two patients had equal
drainage on both sides, and the remaining
patients all had higher drainage from the con-
trol side. No other patients required aspiration
or reexploration of hematomas. In addition, 6

of the 20 patients (30 percent) voluntarily re-
ported less pain on the sealant side.

DISCUSSION

Fibrin sealant can reduce bleeding and is
used by many surgical specialties. The versatil-
ity is such that fibrin glue was used in up to 5
percent of all surgical procedures in a U.S.
hospital in 1995.7 For example, fibrin sealants
have been used in liver resection to aid hemo-
stasis,8 to seal bronchial and alveolar leakage
after pulmonary resections,9 and for the endo-
scopic treatment of bleeding gastroduodenal
ulcers.10 Fibrin sealants have also been used
extensively in craniofacial surgery, in particu-
lar, to seal dural tears and also for tissue adhe-
sion in endoscopic brow lifts.11

Because the exact composition and delivery
system differ between products, it may be dif-
ficult to draw parallels between different prod-
ucts12; however, we do not believe that the
fibrin sealant in our study differs significantly
from any other fibrin sealant. All vary in the
specific methods of manufacture but rely on
the same physiologic process to form fibrin on
the wound surface.

As was the case with one of our patients,
fibrin sealant is not a replacement for meticu-
lous hemostasis. Although we believe that fi-
brin sealant reduces capillary bleeding and se-
rous exudate from the operative surfaces, it
does not prevent bleeding from small arterial
vessels, which can be a cause for postoperative
hematomas.

The use of fibrin sealant in an elective cos-
metic procedure does raise the ethical consid-
eration as to the use of a material derived from
blood products. Fibrinogen, thrombin, and
factor XIII are isolated from human plasma.
Therefore, there is a theoretical risk of trans-
mission of hepatitis B and C virus, human im-
munodeficiency virus, and human T-cell leuke-
mia/lymphoma virus type I or II from blood
products. A recent study into the risk of trans-
mission of these infective agents found no
cases in over 20,000 blood transfusions.13

There have also been adverse reactions re-
ported from dural use of fibrin sealants when
applied during neurosurgical procedures. Two
fatal reactions have been associated with the
use of another product because of a severe
neurotoxic reaction of unknown cause.14 This
product is therefore only advised for use in
liver surgery, for which it is licensed. It is likely
that the tranexamic acid in this product was

FIG. 3. Graph showing 24-hour drainage: fibrin sealant
and controls.
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the agent responsible, which is not present in
Beriplast P. This contraindication is unlikely to
be of clinical relevance for plastic and recon-
structive surgeons, as it does not appear to
involve peripheral nervous tissue.

Aprotinin is a protein isolated from cattle
lungs and acts as an antifibrinolytic agent.
There have been safety concerns raised about
the safety of products from a bovine source
because of infective agents, hence the South
American origin of the bovine product, where
there have been no reported cases of bovine
spongiform encephalopathy. Because the apro-
tinin is of non–central nervous system origin
this should also minimize any theoretical risk.
There have been adverse reactions to the re-
peated use of aprotinin, with five cases of skin
reaction reported following 1 million expo-
sures to fibrin sealant. This is thought to be
attributable to aprotinin-specific immuno-
globulins that can cause skin reaction on reex-
posure within a few weeks to aprotinin in fibrin
sealants.15 There are, however, a number of
agents that may be used in the future to re-
place aprotinin.16

The safety measures used in the production
of Beriplast P and other fibrin sealants include
screening of plasma donors and donated
plasma, inactivation during the manufacturing
process, and pasteurization. Since first intro-
duced in 1983, over 1 million patients have
received Beriplast P, with no recorded trans-
mission of any pathogens. However, there will
always be concern about any blood-derived
product, and stringent safety procedures are
therefore mandatory.

It is possible to extract fibrinogen from the
patient’s blood in the perioperative period.
One commercially available system uses 120 ml
of the patient’s blood to produce 4 ml of fibrin
sealant,17 although concentrations of fibrino-
gen are lower than that produced from pre-
pared nonautologous products. The use of au-
tologous platelet-rich plasma (platelet gel) and
autologous platelet-poor plasma has also been
advocated.17 Some of these methods also rely
on exogenous thrombin that may be of human
or bovine origin. Thrombin and calcium chlo-
ride are combined with the autologous plate-
let-poor plasma to form fibrin glue. If larger
volumes of this plasma are required, it should
be possible to return the red blood cells to the
patient using autologous blood salvage tech-
niques. If in particular platelets are included,
these preparations have some properties of fi-

brin sealants but also contain growth factors
that may aid wound healing such as platelet-
derived growth factor and transforming growth
factor. It has also been suggested that a thin-
ner, less dense layer of fibrin may provide a
more physiologic basis for wound healing.
However, it appears that these techniques do
not include an antifibrinolytic agent such as
aprotinin to prevent enzymatic degradation of
the sealant.

In the future, techniques may become avail-
able that are cost-effective in preparing fibrin
sealants by autologous plasma donation that
could be carried out in the weeks before sur-
gery to yield large volumes of concentrated
fibrin sealants. Similarly, techniques using re-
combinant DNA technology to produce the
components of fibrin sealant would avoid all
risks associated with blood-derived products.

There are many potential applications for
fibrin sealants in surgery, particularly in aes-
thetic surgery, where it is especially useful to
minimize wound drainage. In our study, we
used the total drainage as a marker of postop-
erative bleeding and serous exudate from the
surgical field. Aside from the patient who re-
turned to theater, no other hematomas were
noted, suggesting that occult bleeding away
from the drains did not influence our results to
any measurable extent. In fact, as previously
shown, the use of fibrin sealant may obviate the
need for surgical drains in face lift surgery.4
Beriplast P does not require incubation, mak-
ing it easy to use, and can be stored out of the
refrigerator for 24 hours. It is quick to assem-
ble perioperatively and easy to use with the
spray delivery system. Because the fibrin
formed by the sealant is identical to naturally
occurring fibrin, it is degraded in the same way
by fibrinolysis and phagocytosis. As such, Beri-
plast P mimics natural wound healing.

Although we did not pain score our patients,
which in retrospect would have been helpful,
fibrin sealant may also be effective in reducing
postoperative pain. We feel that the use of
fibrin glue is a useful adjunct to face lift surgery
to reduce surgical drainage and may obviate
the need for drains.18

B. George H. Lamberty, M.A., M.B., B.Chir.,
F.R.C.S.(Plast.)

Department of Plastic and Reconstructive Surgery
Addenbrooke’s Hospital
Hills Road
Cambridge CB2 2QQ, England

2104 PLASTIC AND RECONSTRUCTIVE SURGERY, December 2001



ACKNOWLEDGMENT

We would like to thank Aventis Behring (previously Cen-
tion UK) for providing Beriplast P and for financial support.

REFERENCES

1. Gareis-Helferich, E., de Decker, W., Gross, G., Dokter, P.,
and Geering, H. Bindehautwundverschluss durch fi-
brinöse Verklebung. Klin. Monatsbl. Augenheilkd. 153:
74, 1968.

2. Silver, F. H., Wang, M. C., and Pins, G. D. Preparation
and use of fibrin glue in surgery. Biomaterials 16: 891,
1995.

3. Gibble, J. W., and Ness, P. M. Fibrin glue: The perfect
operative sealant? Transfusion 30: 741, 1990.

4. Marchac, D., Pugash, E., and Gault, D. The use of
sprayed fibrin glue in facelifts. Eur. J. Plast. Surg. 10:
139, 1987.

5. Marchac, D., and Sandor, G. Face lifts and sprayed fi-
brin glue: An outcome analysis of 200 patients. Br. J.
Plast. Surg. 47: 306, 1994.

6. SPSS, Inc. Statistical Package for the Social Scientist, Ver-
sion 6.1. Chicago: SPSS, Inc., 1996.

7. Spotnitz, W. D. Fibrin sealant in the United States: Clin-
ical use at the University of Virginia. Thromb. Haemost.
74: 482, 1995.

8. Rousou, J., Levitsky, S., Gonzalez-Lavin, L., et al. Ran-
domized clinical trial of fibrin sealant in patients un-
dergoing resternotomy or reoperation after cardiac
operations. J. Thorac. Cardiovasc. Surg. 97: 194, 1989.

9. Mouritzen, C., Dromer, M., and Keinecke, H. O. The
effect of fibrin glueing to seal bronchial and alveolar
leakages after pulmonary resections and decortica-
tions. Eur. J. Cardiothorac. Surg. 7: 75, 1993.

10. Rauws, E. M., Rutgeerts, P., Wara, P., et al. Fibrin sealant
(Beriplast R) vs polidocanol 1% in the endoscopic
treatment of bleeding gastroduodenal ulcers. Endos-
copy 28: S19, 1996.

11. Marchac, D., and Renier, D. Fibrin glue in craniofacial
surgery. J. Craniofac. Surg. 1: 32, 1990.

12. Martinowitz, U., and Spotnitz, W. D. Fibrin tissue ad-
hesives. Thromb. Haemost. 78: 661, 1997.

13. Regan, F. A. M., Hewitt, P., Barbara, J. A. J., and Con-
treras, M. Prospective investigation of transfusion
transmitted infection in recipients of over 20 000 units
of blood. BMJ 320: 403, 2000.

14. Message from Professor A. Breckenridge, Chairman of
Committee on Safety of Medicines (UK). Quixil Hu-
man Surgical Sealant: Reports of Fatal Neurotoxic Reactions
in Association with its Use. CEM/CMO/99/12.

15. Beierlein, W., Scheule, A. M., Antoniadis, G., Braun, C.,
and Schosser, R. An immediate, allergic skin reac-
tion to aprotinin after reexposure to fibrin sealant.
Transfusion 40: 302, 2000.

16. Munoz, J. J., Birkmeyer, N. J., Birkmeyer, J. D., O’Connor,
G. T., and Dacey, L. J. Is epsilon-aminocaproic acid
as effective as aprotinin in reducing bleeding with
cardiac surgery?: A meta-analysis. Circulation 99: 81,
1999.

17. Kjaergard, H. K., and Trumbull, H. R. Vivostat system
autologous fibrin sealant: Preliminary study in elective
coronary bypass grafting. Ann. Thorac. Surg. 66:
482,1998.

18. Man, D., Plosker, H., and Winland-Brown, J. E. The use
of autologous platelet-rich plasma (platelet gel) and
autologous platelet-poor plasma (fibrin glue) in cos-
metic surgery. Plast. Reconstr. Surg. 107: 229, 2001.

Vol. 108, No. 7 / FIBRIN SEALANT FOR FACE LIFTS 2105


