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Background: A phase-lll trial that included fifty-three patients undergoing unilateral prlmary total knee arthro-plasty with cement was conducted to investigate the hemostatic efficacy of fibrin sealant.Methods: Following cementing of the joint, 10 mL of fibrin sealant was sprayed onto the wound before tourniquerdeflation and wound closure. No placebo was used in the control group. All patients received drains.Results: within twelve-.hours after the surgery, the amount of bloody drainage was 1g4.5 t 2g.g mL (mean andstandard error) in the fibrin-sealant group (information available for twenty-three patients) and 40g.3 + 54.6 mL inthe control group (information available for twenty-three patients) (p = O.OO2, after adjustment for variance in thetime that the drainage was measured). on the hrst postoperaiive day, the hemoglotin level had decreased by20'1+ 2'L g/L in the fibrin-sealant group (information available fortwentytwo patients) and by 27.3 + 2.r {Linthe control group (information available for twenty{our patients). nfter iolustment foi baseline values, the de-crease in the hemoglobin level was 283% less in the fibrin-seaiant group than in the control group (p = o.oo5,95% conf idence l imits =L0.2,43.7).  There were no seroconversi lns in the f ibr in-sealantgroup.conclusion: These results suggest that fibrin sealant.an suret/ieduce bloody drainage following total knee ar-throplasty while maintaining higher hemoglobin levets.

ubstantially decreasing postoperative bloody drainage
following total knee arthroplasty n.ray reduce patient
morbidity, the length of the stay in the hospital, and

costs by eliminating the need for transfusions and, potentially,
fbr 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 replacement5. Thus, it was hypothe_
sized that fibrin sealant could improve hemostasis foilowing
knee arthroplastv.

Materials and Methods

A g_rospective, 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

consent to,a protocol previously approved by institutional re_
view boards and the Food and Drug Administration, patients
with osteoarthritis underwent primary un-ilateral total knee
arthroplasty with cement, under tourniquet control, with he_
mostasis achieved with use of cauterization and diathermv.
(Neither hemodilution nor hypotensive anesthesia *u, u..d.)
Patients with a baseline hemoglobin level of <l l0 g/L and evi_
dence of a- bleeding or metabolic-based hen-rolyiic disorder
were excluded from the study. In the fibrin-sealant group, fol_
lowing cementing of the joint and before tourniquei defiation
and wound closure, l0 mL of an investigational, virally inacti_
vated fibrin sealant (euixil; Omrix Biopharmaceuticals SA,
Brussels, Belgium) was sprayed onto the raw surfaces of the
exposed bone and soft tissue at a distance of approximately l5
cm with use of a dual-syringe spray device-(International
Patent Application Number pCT/Ep96103975). No placebo
was used in the control group. AII patients had placement of
drains according to standard practice, and all received a 30_mg
dose of enoxaparin sodium (Lovenox) subcutaneously everv
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No. of Patients
Tested at Baseline

(Pos./Neg.)

No. of Patients
Tested at 3 Mo.

(Pos./Neg.)

No. of Patients
Tested at 6 Mo.

(Pos./Neg.)
Viral Marker

lgG

Ant i -HlV Ab

Anti'HAV Ab

Ant i  HCV Ab

Ant i -HBc Ab

Ant i -HbsAg

tgM

Ant i 'HlV At)

Anti-HAV Ab

36 (0/36)

46 (7 /39\

43 (o/43)

40 (4/36\

46 (O/46\

7 (o/r)

r (r/o\

42 (O/42\

42 (4/38)

42 (o/42]|

37 (3/341

42 (O/42)

47 (o/4!)

38 (4/34).

4L (O/47],

4r (2/39)

40 (o/40)

0

o

twclvc hotrrs, starting twelve to twenty-firr 'rr hours after the

opcratiou, fbr prophylaxis irgai nst deep-vcin thron-rbosis'

Resul ts
rT- thc l rcr r t r r tc t t t  r t t td  c<tnt ro l  gr( )uP\  (consist ing o i  twenty-

I  f iu"  an. l  twenn' -c ight  p l t icr t ts ,  respect ive ly)  wcrc st r t is t i -

cally homogcnous rvith resPect tcl gender, age, weight, height'

,rbnornralit ics with rcgard to medical history, and prior medi-

cations, witl.r one exception: eight patients in the fibrin-sealant

group were taking acetylsalicylic acid prior to surgery as op-

posccl to four patier.rts in the control group'

Within twelve hours postoperatively, the amount of

drainage was 184.5 + 28.9 mL (unadjusted tnean and standard

error) i.t 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

ih. db.in-... lant group, the mean hemoglobin level on the

first postoperative day was 1 I 4.8 X 2-7 glL ( information avail-

able ior twenty-two patients), a decrease of 14.9o/o (20'l !2' l

g /L)  comparecl  wi th the basel ine (134'9 t  2 '6  g/L) '  In  the

Iontrol giorlp, the mean hemoglobin level on the first post-

operativJ day was 104.9 + 2.6 glL (information available for

twenty-four patients), a decrease of 20-7o/o (27'3 ! 2' l glL)

compared with the baseline (132.2!2.5 glL)'

After adjustment for the time that the drainage was

measured, the drainage within twelve hours postoperatively

in the fibrin-sealant group was 55-6%o less (950lo confidence

Iimits = 27.1 to 7-3.0) than that in the control group (P =

0.002). After adjustment for preoperative hemoglobin lev-

els, the clecrease in hemoglobin on the first postoperative

day in the fibrin-sealant group was 28-9o/o less (957o confi-

dence limits = 10.2 to 43.7) than that in the control group

(p = o.oos).
Differences between the fibrin-sealant group and the

control group with regard to transfusion requirements and

adverse iu.t-tit following surgery did not reach significance

with the numbers available; however, trends in favor of the use

of f ibrin sealant were uoted. Ninc paticnts (16%r) in the l ibrin-

sealant group reccived transfusions (fotrrteen trnits of bloocl

or blood products) cotnpared with firurteer.r patients (50%') in

the control group (twenty-seve n r-rnits of blt lod or blood prod-

trcts) (p = 0.19). A herlratonla developcci in one patient (4olt1

in the hbrin-sealant group a'd i '  tbtrr patie'ts i '  the cor.rtrol

group (14%). No patients had seroctlnversion for any of thc

markers tested (Table I).

Discussion
T n this stud% the fibrin-sealant groLrp had less bloody drain-

I aee i '  the init ial twelve hours and a smaller decrease i '  the

henioglobin level on the day after the surgery than did the con-

trol gioup. It has been argued that the use of such hemostatic

ug.ni, du.ing ioint replacerne+t n-lay be unnecessary because of

tf,e ease with which lost blood can be replirced with autologous

predonated bloodo. While autologous predonated blood is not

associated with the risk of viral disease transmission, the rates of

administrative error and bacterial overgrowth (the nvo factors

most frequently associated with immediate posttransfusion

deaths) aie compnrable with those associated with the use of

homologous blood'. Moreover, authors of recent studies have

argued that ..sing autologous illstead of homologous blood re-

,l.-rlt, in little health benefit at considerable additional costn' 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 t'irus''"'' Thus, there

continueio 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 thromboernbolic events asso-

ciated with this procedure" by allowing prophylaxis against

deep-vein thrombosis to be started earlier. It has been argued

thai earlier, more intensive prophyla-xis against deep-vein

thrombosis is needed'. Unfortunately, the use of anticoagu-
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lants [or routine prophylaxis can lre associated with increased
blood loss' ' .  A r irndornized, control led, cl inical tr ial  was re-
ce nt ly condrrcted in Israel with usc of ir  protocol sint i lar kr the
onc r-rsc<l in thc present stucly, cxccpt t l .rat patients reccived
anticoasulat ion therapy preoperatively as I,vcl l  i rs postopera-
t ively' .  In that stut ly, f ibr in scalant rvas shown to sigrr i f icantly
rcducc  b loo t l  loss  (p  <  0 .00 t ) ,  hcnrog lob in  levc ls  (p  <  0 .001) ,
irrrr l  transfusion rccluiremcnts (p = 0.004) f ir l lowing total kncc
ar th ro i r las ty .

' l ' hus ,  
f lb r in  sea lan t  rcduccs  [ rk ro t l y  r l ra in lgc  t i r l l ow ing

to t r r l  knec  ar th rop las ty  and rn in iu r izcs  c jcc rcascs  i r r  p , r51 . ,U. r -
l t i vc  hcrn< lgk tb in  l cve ls .  F ib r in  sca lan t  n ray  lhc i l i ta tc  n to re
agurcss ivc  an t icoagt r la t ion  to  rc r lucc  t l rc  p r .cva le  ncc  o i  pos t -
opcra t ive  c lccp-vc in  th romt ros is ,  pu ln touarv  enrbo lus ,  anc l
c lca th  f i r l l ow ing  knce ar th rop las ty .  

' t ' h is  
s tuc ly  con l l r rns  thc

v i r r l  sa l ' c ty  anc l  low ra tc  o f  cor t rp l i ca t ions  assoc ia tc t l  w i th  t i -
[ r l in  sca lan t .  :

NoIt:  l l l l )  authors thai fk Ji [ ]  Patr ie for hrs assislaIce wlt l  i l te stdt ist taal  analvsrs.
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