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USE OF FIBRIN SEALANT TO
REDUCE BLOODY DRAINAGE AND
HEMOGLOBIN LOSS AFTER
ToTrAL KNEE ARTHROPLASTY

A BRIEF NOTE ON A RANDOMIZED PROSPECTIVE TRIAL

By G.J. WANG, MD, D.S. HUNGERFORD, MD, C.G. SAVORY, MD, A.G. ROSENBERG, MD,
M.A. MONT, MD, S.G. BURKS, BSN, S.L. MAYERS, PHD, AND W.D. SPOTNITZ, MD

Investigation performed ar University of Virginia Health System, Charlottesville, Virginia; Good Samaritan Hospital, Baltimore,
! Maryland; Hughston Sports Medicine Clinic, Columbus, Georgia; and Midwest Orthopaedics, Chicago, [llinois

’ plasty with cement was conducted to investigate the hemostatic efficacy of fibrin sealant.

deflation and wound closure. No placebo was used in the control group. All patients received drains.

95% confidence limits = 10.2, 43.7). There were no seroconversions in the fibrin-sealant group.

Background: A phase-lll trial that included fifty-three patients undergoing unilateral primary total knee arthro-
Methods: Following cementing of the joint, 10 mL of fibrin sealant was sprayed onto the wound before tourniquet

Results: Within twelve hours after the surgery, the amount of bloody drainage was 184.5 + 28.9 mL (mean and
standard error) in the fibrin-sealant group (information available for twenty-three patients) and 408.3 + 54.6 mL in
the control group (information available for twenty-three patients) (p = 0.002, after adjustment for variance in the
time that the drainage was measured). On the first postoperative day, the hemoglobin level had decreased by
20.1 £ 2.1 g/L in the fibrin-sealant group (information available for twenty-two patients) and by 27.3 + 2.1 g/Lin
the control group (information available for twenty-four patients). After adjustment for baseline values, the de-
crease in the hemoglobin level was 28.9% less in the fibrin-sealant group than in the control group (p = 0.005,

Conclusion: These results suggest that fibrin sealant can safely reduce bloody drainage following total knee ar-

throplasty while maintaining higher hemoglobin levels.

following total knee arthroplasty may reduce patient

morbidity, the length of the stay in the hospital, and
costs by eliminating the need for transfusions and, potentially,
for drains. Furthermore, the use of effective intraoperative he-
mostatic agents may facilitate the earlier administration of an-
ticoagulants as prophylaxis against deep-vein thrombosis, a
measure recommended in a recent large-scale study'. Since
1972, fibrin sealants have been increasingly used as hemostatic
and sealing agents in a variety of surgical specialties™, includ-
ing, recently, total knee replacement’. Thus, it was hypothe-
sized that fibrin sealant could improve hemostasis following
knee arthroplasty.

Substantially decreasing postoperative bloody drainage

Materials and Methods

Aprospective, multicenter, randomized, controlled phase-
III (expanded clinical) trial was performed, with the in-

vestigators blinded until the application of fibrin sealant just

prior to wound closure. After giving their informed written

h—————.—_—_‘

consent to a protocol previously approved by institutional re-
view boards and the Food and Drug Administration, patients
with osteoarthritis underwent primary unilateral total knee
arthroplasty with cement, under tourniquet control, with he-
mostasis achieved with use of cauterization and diathermy.
(Neither hemodilution nor hypotensive anesthesia was used.)
Patients with a baseline hemoglobin level of <110 g/L and evi-
dence of a bleeding or metabolic-based hemolytic disorder
were excluded from the study. In the fibrin-sealant group, fol-
lowing cementing of the joint and before tourniquet deflation
and wound closure, 10 mL of an investigational, virally inacti-
vated fibrin sealant (Quixil; Omrix Biopharmaceuticals SA,
Brussels, Belgium) was sprayed onto the raw surfaces of the
exposed bone and soft tissue at a distance of approximately 15
cm with use of a dual-syringe spray device (International
Patent Application Number PCT/Ep96/03975). No placebo
was used in the control group. All patients had placement of
drains according to standard practice, and all received a 30-mg
dose of enoxaparin sodium (Lovenox) subcutaneously every
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TABLE | Resuits of Viral Testing

No. of Patients
Tested at Baseline
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No. of Patients
Tested at 6 Mo.

No. of Patients
Tested at 3 Mo.

Viral Marker (Pos./Neg.) (Pos./Neg.) (Pos./Neg.)
1gG
Anti-HIV Ab 36 (0/36) 42 (0/42) 41 (0/41)
Anti-HAV Ab 46 (7/39) 42 (4/38) 38 (4/34)
Anti-HCV Ab 43 (0/43) 42 (0/42) 41 (0/41)
Anti-HBc Ab 40 (4/36) 37 (3/34) 41 (2/39)
Anti-HbsAg 46 (0/46) 42 (0/42) 40 (0/40)
Y
Anti-HIV Ab 1(0/1)
Anti-HAV Ab 1(1/0) 0 0

twelve hours, starting twelve to twenty-four hours after the
operation, for prophylaxis against deep-vein thrombosis.

Results

he treatment and control groups (consisting of twenty-

five and twenty-cight patients, respectively) were statisti-
cally homogenous with respect to gender, age, weight, height,
abnormalitics with regard to medical history, and prior medi-
cations, with one exception: eight patients in the fibrin-sealant
group were taking acetylsalicylic acid prior to surgery as op-
posed to four patients in the control group.

Within twelve hours postoperatively, the amount of
drainage was 184.5 + 28.9 mL (unadjusted mean and standard
error) in the fibrin-sealant group (information available for
twenty-three patients) and 408.3 + 54.6 mL in the control
group (information available for twenty-three patients). In
the fibrin-sealant group, the mean hemoglobin level on the
first postoperative day was 114.8 £2.7 ¢/L (information avail-
able for twenty-two patients), a decrease of 14.9% (20.1+2.1
g/L) compared with the baseline (134.9 £ 2.6 g/L). In the
control group, the mean hemoglobin level on the first post-
operative day was 104.9 + 2.6 g/L (information available for
twenty-four patients), a decrease of 20.7% (27.3 = 2.1 g/L)
compared with the baseline (132.2+2.5 g/L).

After adjustment for the time that the drainage was
measured, the drainage within twelve hours postoperatively
in the fibrin-sealant group was 55.6% less (95% confidence
limits = 27.1 to 73.0) than that in the control group (p =
0.002). After adjustment for preoperative hemoglobin lev-
els, the decrease in hemoglobin on the first postoperative
day in the fibrin-sealant group was 28.9% less (95% confi-
dence limits = 10.2 to 43.7) than that in the control group
(p = 0.005).

Differences between the fibrin-sealant group and the
control group with regard to transfusion requirements and
adverse events following surgery did not reach significance
with the numbers available; however, trends in favor of the use

of fibrin sealant were noted. Nine patients (36%) in the fibrin-
sealant group received transfusions (fourteen units of blood
or blood products) compared with fourteen patients (50%) in
the control group (twenty-seven units of blood or blood prod-
ucts) {p = 0.19). A hematoma developed in one patient (4%)
in the fibrin-sealant group and in four patients in the control
group (14%). No patients had seroconversion for any of the
markers tested (Table 1).

Discussion
I n this study, the fibrin-sealant group had less bloody drain-
age in the initial twelve hours and a smaller decrease in the
hemoglobin level on the day after the surgery than did the con-
trol group. It has been argued that the use of such hemostatic
agents during joint replacement may be unnecessary because of
the ease with which lost blood can be replaced with autologous
predonated blood’. While autologous predonated blood is not
associated with the risk of viral disease transmission, the rates of
administrative error and bacterial overgrowth (the two factors
most frequently associated with immediate posttransfusion
deaths) are comparable with those associated with the use of
homologous blood’. Moreover, authors of recent studies have
argued that using autologous instead of homologous blood re-
sults in little health benefit at considerable additional cost’. On
the other hand, even with current safety guidelines and the im-
plementation of nucleic acid testing, there remains a risk of ho-
mologous transfusion-transmitted human immunodeficiency
virus, hepatitis-B virus, and hepatitis-C virus™. Thus, there
continue to be strong health and economic benefits to minimiz-
ing postoperative transfusion rates of any type.

Another potential advantage of improved hemostatic
techniques is that they may help to reduce the prevalence of
the serious and sometimes fatal thromboembolic events asso-
ciated with this procedure by allowing prophylaxis against
deep-vein thrombosis to be started earlier. It has been argued
that earlier, more intensive prophylaxis against deep-vein
thrombosis is needed'. Unfortunately, the use of anticoagu-
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lants for routine prophylaxis can be associated with increased
blood loss™. A randomized, controlled, clinical trial was re-
cently conducted in Israel with use of a protocol similar to the
one used in the present study, except that patients received
anticoagulation therapy preoperatively as well as postopera-
tively. In that study, fibrin sealant was shown to significantly
reduce blood loss (p < 0.001), hemoglobin levels (p < 0.001),
and transfusion requirements (p = 0.004) following total knee
arthroplasty.

Thus, fibrin sealant reduces bloody drainage following
total knee arthroplasty and minimizes decreases in postoper-
ative hemoglobin levels. Fibrin scalant may facilitate more
aggressive anticoagulation to reduce the prevalence of post-
operative deep-vein thrombosis, pulmonary embolus, and
death following knee arthroplasty. This study confirms the
viral safety and low rate of complications associated with fi-
brin scalant. m

NoTe: The authors thank Jjim Patrie for his assistance with the statistical analysis.
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