
PROSTHETIC SURGERY WITHOUOT PROSTHETIC SURGERY WITHOUOT 
BLEEDINGBLEEDING

Francesco.S. Santori   Francesco.S. Santori   
S.PietroS.Pietro FBF Hospital RomaFBF Hospital Roma
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Frequently after THR  there is bleeding in Frequently after THR  there is bleeding in 
the first 24the first 24--hours post ophours post op

..
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after 24hafter 24hpost oppost op

N.RosencherN.Rosencher EFORT 2011EFORT 2011

ItIt takestakes aboutabout 8 8 hourshours forfor anan initialinitial plateletplatelet plugplug
toto solidifysolidify intointo a a stablestable clothcloth thatthat willwill remainremain intactintact
after after administrationadministration of of additionaladditional anticoagulantsanticoagulants
medicationsmedications
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HOW TO AVOIDHOW TO AVOID

BLEEDING DVT
ANEMIA
HEMATOMA
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Cause of death following THR during the first 60 
days after surgery(n 45.767 cases)

Mortality/1000 THR
•DVT 0,28
•Thromboembolic complications 3,69

•Ischemic hearth disease and infarction 4,09
•Bleeding 1,11

SteinStein L.A.L.A. ActaActa OrthopOrthop. . ScandScand.2002 73 392.2002 73 392--9999
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AnemiaAnemia in hip and knee primary and in hip and knee primary and 
revision surgery revision surgery 

• anemia preop 24% +/- 9% 
• anemia postop 51% +/- 10%
• trasfusional need 45% +/- 25%

Anesthesiology. 2010 Aug;113(2):482‐95.
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AT  THE LAST MINUTE NO BLOOD!!!!!!!!!!!AT  THE LAST MINUTE NO BLOOD!!!!!!!!!!!

RegionalRegional TrasfusionalTrasfusional CentreCentre notnot selfself--sufficientsufficient
Production 190.000 units/year need 230.000 units/year Debt

region Lazio till 14.04.2011: Euro 5.800.000  purchase ( 35.000 
units)
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Poss R, Thornhill TS, Ewald FC, Thomas WH, Batte NJ, 
Sledge CB. Factors influencing the incidence and outcome of 

infection following total joint arthroplasty. Clin Orthop Relat
Res. 1984;182:117–126

Patients receiving allogenic transfusion 
were 2.1 times
more likely to have PJI develop 

compared with patients
receiving no transfusion

Risk Risk ofComplicationsofComplications From Homologous Blood From Homologous Blood 
TransfusionsTransfusions
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• Perioperative anemia was associated 
with increase of postoperative 
infections, poorer physical functioning 
and recovery, and increased length of 
hospital stay and mortality.

Anemia and patient blood management in hip and knee surgery:
a systematic review of the literature.

Spahn DR Anesthesiology. 2010 Aug;113(2):482-95.

AnemiaAnemia
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EarlyEarly complicationscomplications after THRafter THR

• (8.8%) readmitted for complications in the 
first 28 days of discharge following THR

• The principal reasons for re-admission  were 
atraumatic dislocation, 

• thrombo-embolic disorders
• superficial infection, superficial dehiscence 

and haematoma. 1.2% of re-admissions

Cullen C, Johnson DS, Cook G.
Ann R Coll Surg Engl. 2006 Sep;88(5):475-8
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Wound dehiscence
Marginal necrosis
Compartment sindrome
Infected hematoma
Luxation
Nerve injury(15% of spe )

HEMATOMA COMPLICATIONS

Campbell  Operative orthopaedics vol1 312 2008
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On the basis of data collected In hospitals in the 
Netherlands in 2004, 30,000 inpatient admissions 
included a preventable adverse event.
it estimated that the annual costs of preventable 
adverse events in Dutch hospitals was 161 million 
euros

The cost of complicationsThe cost of complications

Direct medical costs of adverseevents in Dutch hospitals. 
Hoonhout LH, et al 

BMC Health Services Research. 2009;9:27.

The mean length of stay after the initial operationThe mean length of stay after the initial operation
was 14 days (range, 7was 14 days (range, 7––89 days)89 days)
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100.000 THR =8000 inpatient admissions included 
a preventable adverse event.
it estimated that the annual costs of preventable 
adverse events  forTHRin Italian Hospitals could 
be 43 million euros

Estimated Estimated costcost of of complicationscomplications in in ItalyItaly
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the most important surgical factor  in preventing
anaemia is a careful intraoperatory hemostasis

hematomahematoma COMPLICATIONS          COMPLICATIONS          anemiaanemia

SurgeonSurgeon Pharmaceutical

Pharmaceutical

Phisical
Phisical
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ProceduralProcedural alternativesalternatives toto the the useuse of of 
homologoushomologous bloodblood

•• PostoperativePostoperative administrationadministration ofof HEPOHEPO
•• PreoperativePreoperative autologousautologous bloodblood donationdonation
•• HemodiluitionHemodiluition
•• Use of local haemostaticsUse of local haemostaticsPatient Blood Management 

   in
 der Orthopädie 

 

9. Juni 2011  

Uniklinik Balgrist



Local  Local  hemostaticshemostatics

PlasmaPlasma--derivedderived
Commercial FGCommercial FG

TissucollTissucoll ®®

FlosealFloseal ®®

BeriplastBeriplast ®®

Quixil Quixil ®®

Homemade FGHomemade FG

Homologous          Homologous          AutologousAutologous
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Manufactured Manufactured hemostaticshemostatics

quixilquixil

Fibrinogen

Fibronectin Comp. 1

Tranexamic Acid 

Human thrombin

Calcium Cloride
Comp. 2
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UseUse of of hemostaticshemostatics in in surgerysurgery

Patient Blood Management 

   in
 der Orthopädie 

 

9. Juni 2011  

Uniklinik Balgrist



UseUse of of hemostaticshemostatics in in orthopaedicorthopaedic surgerysurgery
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The Use of Fibrin Tissue Adhesive to Reduce Blood Loss and the The Use of Fibrin Tissue Adhesive to Reduce Blood Loss and the 
Need Need forBloodforBlood Transfusion After Total Knee Transfusion After Total Knee ArthroplastyArthroplasty
A PROSPECTIVE, RANDOMIZED, MULTICENTER STUDY*A PROSPECTIVE, RANDOMIZED, MULTICENTER STUDY*
O  Levy, Uri O  Levy, Uri MartinowitzMartinowitz, Ariel Oran, , Ariel Oran, ChananChanan TauberTauber And Henri And Henri 

HoroszowskiHoroszowski
J Bone Joint J Bone Joint SurgSurg Am. 1999;81:1580Am. 1999;81:1580--88

The mean apparent postoperative blood loss 
(and standard deviation) in the fibrin-tissue-
adhesive group was 360 milliliters compared 
with 878 milliliters in the control group, with a 
mean difference of 518 milliliters (p < 0.001). 
preoperative thromboprophylaxis with 
low-molecular-weight heparin
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Fibrin Sealant Reduces Perioperative Blood Loss in Total Hip 
Replacement 
Journal of Long-Term Effects of Medical Implants, 13(5)399–411 
(2003) 
Gwo-Jaw Wang,  Charles A. Goldthwaite, Jr., Sandra Burks, 
Ross Crawford, William D. Spotnitz, 

Patients undergoing total hip replacement 
(THR) In this randomized, multicenter study, (n 
= 81) were treated with the investigational fibrin 
sealant  and experienced a statistically signifi
cant reduction in overall perioperative blood 
loss compared with the control group
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Three patients had severe adverse events in 
the fibrin sealant group (8%) compared with nine in 
the control group (21%). most common adverse event was pain, 
fever,Anemia
The application of fibrin sealant by a trained surgeon, may 
shorten the duration of the surgical procedure when compared 
with other hemostatic methods.Thus, the cost of the sealant 
may be offset by the economic benefits associated with reduced 
intra- and postoperative bleeding. 

Fibrin Sealant Reduces Fibrin Sealant Reduces PerioperativePerioperative Blood Loss in Total Hip Blood Loss in Total Hip 
Replacement Journal of LongReplacement Journal of Long--Term Effects of Medical Implants, Term Effects of Medical Implants, 
13(5)39913(5)399––411 (2003) 411 (2003) 
GwoGwo--Jaw Wang,  Charles A. Goldthwaite, Jaw Wang,  Charles A. Goldthwaite, JrJr., Sandra Burks, ., Sandra Burks, 
Ross Crawford, William D. Ross Crawford, William D. SpotnitzSpotnitz, , 
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PurposePurpose of the of the studystudy

ToTo assessassess ifif locallocal applicationapplication of of QuixilQuixil
reducesreduces perioperativeperioperative bloodblood loss and the loss and the 

needneed forfor postoperativepostoperative transfusionstransfusions in in 
patientspatients undergoingundergoing primaryprimary total total hiphip

arthroplastyarthroplasty (THA)(THA)
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180 180 ptspts

MaterialsMaterials and and methodsmethods

Treatment Treatment groupgroup (A): (A): 
QUIXILQUIXIL
(n=90)(n=90)

Control Control groupgroup (B): (B): 
conventionalconventional haemostasishaemostasis
(n=90)(n=90)
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EvaluationsEvaluations

Postoperative haemoglobin (Postoperative haemoglobin (HbHb) levels ) levels 
were measured at 12, 24 and 48 hours were measured at 12, 24 and 48 hours 
until 5 days after. until 5 days after. 
Postoperative transfusions of Postoperative transfusions of 
autologousautologous and/or and/or heterologousheterologous blood blood 
were required when were required when HbHb was lower than was lower than 
8.2 g/dl8.2 g/dl
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The decrease of The decrease of HbHb levels measured at 12, levels measured at 12, 
24 and 48 hours after the operation was 24 and 48 hours after the operation was 
higher in group B (9.9, 8.7, and 7.9 higher in group B (9.9, 8.7, and 7.9 g/dLg/dL
respectively) than in group A (10.6, 10.0, respectively) than in group A (10.6, 10.0, 
and 9.3 and 9.3 g/dLg/dL))

Group A - Quixil
(n=90)

Group B - conventional haemostasis
(n=90)

ResultsResults
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Group A - Quixil
(n=90)

Group B - conventional haemostasis
(n=90)

Blood units No patients Blood units No patients

autologous 1 12 autologous 1 21

homologous 1 4 autologous 2 9

autologous + 
homologous

1+1 1 homologous+
autolgous

1 8

homologous 2 9

Group A transfusion rate = 17/90 (18,8%)
Group B transfusion rate = 47/90 (52,3%)

ResultsResults
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BloodBlood transfusionstransfusions

Group A - Quixil
(n=90)

Group B - conventional haemostasis
(n=90)TRANSFUSION UNITS IN THR

No transfusion

1

1

2

2

> 2

No transfusion

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Quixil Control group
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Group A - Quixil x2 
(n=15)

Group B - conventional haemostasis
(n=15)

Blood units No patients Blood units No patients

autologous 1 6 autologous 1 0

autologous 2 3 autologous 2 3

homologous
1

2

4

1

homologous 2 6

homologous >2 1 homologous >2 6

hiphip revisionrevision surgerysurgery resultsresults
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IncresedIncresed postpost--op op patientspatients satisfactionsatisfaction

Group A Group A -- QuixilQuixil
(n=90)(n=90)

meanmean 33°° day day HbHb levellevel 9,39,3

Group B Group B -- conventionalconventional
haemostasis(n=90) haemostasis(n=90) 

meanmean 33°° day day HbHb levellevel 7,97,9
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QuixilQuixil economiceconomic analysisanalysis

• direct costs
• indirect costs due to complications

linked to anemia

• costs and intangible benefits linked to
well-being of the patient

11°°

22°°
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Indirect costs due to complications linked
to anemia

••More More transfusionstransfusions
••More More infectioninfection & & antibioticantibiotic therapytherapy
•• IncreasedIncreased hospitalizationhospitalization timetime
•• PossiblePossible new new surgicalsurgical proceduresprocedures
•• PossiblePossible intensive careintensive care
•• IncreasedIncreased phisiotherapyphisiotherapy
•• PossiblePossible legallegal problemsproblems
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IntangibleIntangible costscosts linkedlinked toto wellwell--beingbeing
of the of the patientpatient

••Need of assistance to anemic patientNeed of assistance to anemic patient
••AssistanceAssistance toto donor donor forfor autotransfusionautotransfusion
••More assistance post dischargeMore assistance post discharge
••Longer time for rehabilitationLonger time for rehabilitation
••Psycological and fisical damage for reoperationPsycological and fisical damage for reoperation
••Psycological and fisical damage for  delayed Psycological and fisical damage for  delayed 
operation(lack of blood)operation(lack of blood)
••SufferingsSufferings of of patientpatient and and relativesrelatives
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QuixilQuixil final final evaluationevaluation

Cost of relatives for lost
time to take care to the 
patient

Cost of collateral effects
due to lack of 
administration of quixil

Indirect

Patients lost time costs for
a prolonged hospitalization
time

Cost of sealing (Quixil)Direct

INTANGIBLEINTANGIBLETANGIBLECOSTCOST

Better feeling of patient
relatives

Avoided utilization of 
intensive care  and 
operating theatre for
revision surgery

Indirect

Improvement of quality of 
life 

Transfusions and antibiotic
therapies avoided

Direct

INTANGIBLETANGIBLETANGIBLEBENEFITS
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A statistically significant reduction of blood A statistically significant reduction of blood 
loss was observed following the use of loss was observed following the use of 
fibrin sealant, as well as a decreased fibrin sealant, as well as a decreased 
requirement of auto/hetero transfusionsrequirement of auto/hetero transfusions

conclusionsconclusions
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• Total Hip -Knee arthroplasty
• Pelvic, politrauma,femoral fractures
• tumors
• pelvic osteotomy

MandatoryMandatory
•Preop anemia
••Patients with coagulation risk factors Patients with coagulation risk factors 
••GeovaGeova testimonials(2testimonials(2--3 3 QuixilQuixil Units)Units)
••Patients with general risk factorsPatients with general risk factors

••ConclusionsConclusions
QUIXIL INDICATIONSQUIXIL INDICATIONS
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Lower incidence of complicationsLower incidence of complications
Less pain  Less pain  

Faster rehabilitationFaster rehabilitation

IncresedIncresed postpost--op op patientspatients satisfactionsatisfaction

ConclusionsConclusions
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Based on these results, the possibility to Based on these results, the possibility to 
perform THA without the requirement of perform THA without the requirement of 
autologousautologous or or heterologousheterologous transfusions can be transfusions can be 
predicted in patients with normal preoperative predicted in patients with normal preoperative 
HbHb levels and no concomitant pathologieslevels and no concomitant pathologies

SurgeonSurgeon Quixil
QuixilPhisical

Phisical

ConclusionsConclusions
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GRAZIEGRAZIE
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QuixilQuixil final final evaluationevaluation

Cost of relatives for lost time to
take cate to the patient

Cost of collateral effects due to
lack of administration of quixilIndirect

Patients lost time costs for
a prolonged hospitalization
time

Cost of sealing (Quixil)Direct

INTANGIBLEINTANGIBLETANGIBLECOSTCOST

Better feeling of patient
relatives

Avoided utilization of 
intensive care  and 
operating theatre for
revision surgery

Indirect

Improvement of quality of 
life 

Transfusions and antibiotic
therapies avoided

Direct

INTANGIBLETANGIBLETANGIBLEBENEFITS
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A mean international normalized ratio of greater than 1.5 was 
found to be more prevalent in patients who developed 
postoperative wound complications and subsequent 

periprosthetic infection.

. Does . Does ““excessiveexcessive”” anticoagulation predispose to anticoagulation predispose to periprostheticperiprosthetic
infection?infection?

ParviziParvizi J, et alJ, et al
ArthroplastyArthroplasty. 2007;22(suppl 2):24. 2007;22(suppl 2):24––

EarlyEarly complicationscomplications after THRafter THR
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Of the infections, 29%   arose in the first 
three months following surgery 

The incidence of deep prosthetic infections in a 
specialist orthopaedic hospital: a 15-year prospective survey.
J Bone Joint Surg Br. 2006;88:943–948

EarlyEarly complicationscomplications after THRafter THR
A mean international normalized ratio of greater than 1.5 

was found to be more prevalent in patients who 
developed postoperative wound complications and 

subsequent periprosthetic infection.
Parvizi J, Ghanem E, Joshi A, Sharkey PF, Hozack WJ, 

Rothman RH. Does “excessive” anticoagulation 
predispose to periprosthetic infection? J Arthroplasty. 

2007;22(suppl 2):24–Patient Blood Management 
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GRAZIEGRAZIE
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All patients were operated by the same surgeon All patients were operated by the same surgeon 
and received the same implantand received the same implant

Subjects with operative or Subjects with operative or transfusionaltransfusional risk increased by risk increased by 
concomitant cardiovascular, autoimmune and/or metabolic concomitant cardiovascular, autoimmune and/or metabolic 
pathologies were excluded from the studypathologies were excluded from the study
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AnaemiaAnaemiaAnaemiaAnaemia

Risk Factors
antiplatelet,aintiinflammatory,anticoagulant drugs

blood dyscrasias and coagulopathies
familiar history of excessive bleeding

previous surgical procedures
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after 24hafter 24hpost oppost op

N.RosencherN.Rosencher EFORT 2011EFORT 2011

HaemostasisHaemostasis occursoccurs aboutabout 8 8 hourshours
after after woundwound closureclosure
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ItIt takestakes aboutabout 8 8 hourshours forfor anan initialinitial plateletplatelet plugplug
toto solidifysolidify intointo a a stablestable clothcloth thatthat willwill remainremain intactintact
after after administrationadministration of of additionaladditional anticoagulantsanticoagulants
medicationsmedications
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.
AIDS     about 1 in 2,000,000.
Hepatitis B  approximately 1 in 550 units

,Hepatitis C  1 in 100. 
Allergic reaction (hives)    1 in 500
Hemolytic Transfusion Reaction is 1 in 10,000  
Fatal Hemolytic Transfusion Reaction is 1 in 

100,000

Risk Risk ofComplicationsofComplications From Blood TransfusionsFrom Blood Transfusions

Blood transfusion for total joint replacement
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1.1. the the reductionreduction ofof the the risk of transfusionrisk of transfusion--related related 
infectious diseases andinfectious diseases and immunologicalimmunological reactionsreactions

2.2. the the optimizationoptimization of the of the limitedlimited availableavailable trasfusionaltrasfusional
sourcessources

3.3. the search the search proceduralprocedural alternativesalternatives toto the the useuse of the of the 
homologoushomologous bloodblood

BackgroundBackground
Blood loss in THA can frequently require one Blood loss in THA can frequently require one 
or more postoperative blood transfusions. or more postoperative blood transfusions. 
The rationale of the use of The rationale of the use of alternativesalternatives toto the the 
useuse of of homologoushomologous bloodblood in THA is therefore:in THA is therefore:
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