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Recalcitrant Anaphylaxis Associated with Fibrin
Sealant: Treatment with “TISSEEL-ectomy”
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Summary: Here, we present the case of an adolescent male who developed a severe
allergic reaction 10 minutes after application of TISSEEL fibrin sealant to control
bleeding during a gynecomastia revision surgery. Conventional treatments of acute

hypersensitivity were ineffective. After a “tisseel-ectomy,” the patient’s condition
improved and symptoms resolved. Besides oral tranexamic acid, and topical and
local anaesthesia, no other medications besides TISSEEL were administered pre-
ceding the allergic reaction. After TISSEEL was identified as the allergen upon its
removal, his clinical status improved. The patient had been exposed to TISEEL
15 months before the anaphylactic episode. This case can aid in decision-mak-
ing for surgical re-exposure to fibrin sealants in the setting of acute anaphylaxis.
(Plast Reconstr Surg Glob Open 2021;9:¢3382; doi: 10.1097/GOX.0000000000003382;
Published online 22 January 2021.)

CASE PRESENTATION

A healthy 16-year-old boy presented for bilateral gyne-
comastia excision. During the procedure, there was sig-
nificant bleeding on the right side, for which hemostasis
was assisted using tranexamic acid. TISSEEL (Baxter Inc.,
USA) (4ml) was applied bilaterally before closure to fur-
ther aid in hemostasis, with no further complications. The
patient was sent to hematology for a work-up of any bleed-
ing diatheses and none were found; oral tranexamic acid
was suggested for any future surgical procedures.

After 15 months, the patient returned for a bilateral
gynecomastia revision of redundant skin associated with
the nipple-areolar complex. EMLA cream was applied
and tranexamic acid (1500mg PO) was given prophylacti-
cally 1 hour before the procedure. There were no immedi-
ate complications with the procedure. After several hours,
the patient returned with significant bleeding on the left
side, which was controlled with exploration, cauterization,
and 1ml of TISSEEL (Baxter Inc., USA) was placed to aid
in hemostasis. Approximately 10 minutes after receiving
TISSEEL, the patient developed respiratory tightness, pru-
ritis in his throat and scalp, gastrointestinal discomfort,
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facial swelling, and disseminated urticaria (Figs. 1 and 2).
The patient was transferred to the emergency department
(ED) and over 8 hours in the ED was given 2 doses of diphen-
hydramine, 4 doses of 0.5ml 1:1000 of epinephrine IM, 1
dose of dexamethasone (10mg PO), 1 dose of methylpredni-
sone (40mgIV), and 5 doses of Salbutamol 100 mcg via MDI,
with no sustained improvement of the anaphylaxis symp-
toms. The patient remained hemodynamically stable in the
ED with no oxygen desaturation or drop in blood pressure.
He was then transferred to the intensive care unit (ICU),
given no sustained improvement, and a decision was made
to explore the surgical site in the operating room (OR) and
remove the TISSEEL. During the procedure, some mild
airway erythema was noted in the epiglottis during intuba-
tion. A brief episode of hypotension also occurred that was
successfully managed with phenylephrine in the OR. The
patient was observed overnight and discharged directly from
the ICU the following morning with no further symptoms
or signs of anaphylaxis following the fibrin sealant removal.

DISCUSSION

Fibrin sealants are the largest set of biologically derived
sealants, with great utility in a variety of surgical interven-
tions, such as orthopedic, cardiovascular, and plastic surger-
ies."” As hemostatic agents, they are used to aid in leak and
bleeding control, as well as wound closing.” The benefits of
fibrin sealants in orthopedic surgeries include faster recov-
ery, reduced blood loss and infection, shorter hospital stay,
and enhanced range of movement in ruptured tendon and
ligament repair.” In cardiovascular surgeries, fibrin sealants
are used in a variety of interventions, including ventricular
ruptures, aortic dissection repair, and coronary surgery.” In
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Fig. 1. Physical findings upon examination 10 hours post-TISSEEL placement — disseminated urticaria

over the abdomen (A) and both legs (B).

plastic and reconstructive surgeries, the attachment of skin
grafts can be facilitated by fibrin sealants as they not only
act as adhesives to prevent slippage of grafts, but they also
minimize scar formation.? Fibrin sealants have also been
shown to be alternatives to conventional suture repair in
coaptation of peripheral nerves.” Furthermore, the applica-
tion of fibrin sealants under skin flaps control dead space,
reduces seroma formation, facilitates neovascularization,
and initiates hemostasis.”

Some disadvantages of fibrin sealants are their costly
nature, in addition to poor ability to provide adequate
mechanical strength to the tissues, which constitute their
role as an adjunct to sutures or other conventional means
of mechanical tissue stabilization.” Post-marketing experi-
ences with fibrin sealants, such as TISSEEL, have identified
adverse events, including hypotension, thromboembo-
lism, angioedema, erythema, bradycardia, tachycardia,
bronchospasm, and severe hypersensitivity reactions.*

Some of the common components of fibrin sealants are
fibrinogen, thrombin, aprotinin, and calcium chloride.’
Aprotinin, which was originally derived from cattle lungs
and can be produced synthetically, is a serine protease
inhibitor and prevents the normal process of fibrinolysis,
leading to better blood clotting.®” Previous research has

Fig. 2. Urticaria over the surgical site (nipple—areolar complex of the
left chest).
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identified aprotinin as an anaphylaxis-inducing agent, as it
can be recognized as a foreign antigen and result in allergic
reactions mediated by IgG and IgE antibodies, leading to
rare but serious hypersensitivity reactions.***

Certain risk factors have been identified for aprotinin-
associated hypersensitivity reactions, the most notable of
which being prior exposure to aprotinin. A review of 124
aprotinin hypersensitivity reactions reported that 80%
of patients had been previously exposed to aprotinin at
some point in their lives."” Additionally, the time between
aprotinin exposure appears to be a factor, as there is an
accumulation of secondary hypersensitivity reactions dur-
ing the first 3 months post-initial-exposure.'’ In an analy-
sis of immune responses in 49 children to fibrin sealants
containing aprotinin, 6 weeks after the initial exposure,
6% and 39% of the patients had aprotinin-specific IgE
and IgG antibodies respectively.'' In a retrospective analy-
sis by Dietrich et al, the occurrence rate of allergic reac-
tions to aprotinin with <6 months, 6-12 months, and >12
months between the exposures was 4.1%, 1.9%, and 0.4%
respectively.'” Interestingly, our patient’s anaphylaxis was
15 months post-initial exposure.

TISSEEL (Baxter Inc., USA) is one of the best known topi-
cal fibrin sealants."” It is indicated as an adjunct for hemostasis
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Fig. 3. The coagulated TISSEEL masses were removed from the surgi-
cal site at the left chest.
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when conventional surgical practices for bleeding-control are
ineffective.* According to the manufacturer, hypersensitivity
reactions to TISSEEL rarely occur (<1,/10,000)"; however,
the incidence of allergic reactions seems to increase with
repeated applications. Schievink et al reported anaphylactic
reactions in 2 of the 10 patients who received repeated injec-
tions of TISSEEL for the treatment of spontaneous CSF leaks
within 3 months of initial fibrin sealant exposure.'* Although
the presence of aprotinin in fibrin sealants, such as TISSEEL,
has been recognized for its anaphylaxisinducing nature,
aprotinin-ree fibrin sealants, such as EVICEL (Ethicon Inc.,
USA), are available on the market that provide effective hemo-
stasis and acceptable safety profiles.””'® Additionally, lower
post-operative bleeding complications have been reported
in patients receiving EVICEL compared with those receiving
TISSEEL, providing further evidence to the advantages of an
aprotinin{ree fibrin sealant."”

In the presented case, the allergic reaction is thought
to be a secondary immune response because the patient
was most likely sensitized when he was exposed to TISSEEL
15 months before the anaphylactic episode. The patient
had not been administered any medications in the hours
preceding the development of hypersensitivity symptoms
except for local anesthetic, tranexamic acid, and TISSEEL.
Interestingly, the anaphylactic reaction was not able to be
managed with traditional medical treatments, such as adren-
ergic agonists, H1 antihistamines, bronchodilators, and
glucocorticoids, and a formal return to the operating room
and TISSEEL removal were required (Fig. 3), suggesting
a TISSEEL-induced anaphylaxis. Considering the reported
cases of anaphylaxis to aprotinin in TISSEEL, we recom-
mend the use of aprotinin-free fibrin sealants in patients
who might undergo multiple procedures involving fibrin
sealants. Additionally, we identify “TISSEEL-ectomy” as an
effective treatment of anaphylaxis induced by TISSEEL that
does not respond to conventional medical therapy.
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