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Abstract: The goal of this study was to examine how the
known effects of total knee arthroplasty (TKA) on
clinical outcome parameters translate into improved
quality of life, as measured with validated condition-
specific and generic questionnaires (Knee Society Score,
WOMAC, SF-12, transition questions), addressing
physical, mental and social health. Eleven patients (13
knees) undergoing TKA from 1986 to 1994, with the
diagnosis of severe haemophilic arthropathy of the knee,
were followed-up over a 4-year period on average. TKA
was found to reduce the burden of disease to levels
similar to patients with osteoarthritis undergoing hip
arthroplasty. Clinical and functional improvement after
TKA translated into a substantial and significant increase
in quality of life and patient satisfaction, found in
objective as well as in patient-perceived measures.
However, the physical functional ability did not reach
the same level as in the corresponding population not
affected by haemophilia, due to residual symptoms and
impairment of other joints.
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Introduction

Progressive arthropathy is the consequence of recurrent
haemarthrosis, which occurs in all patients suffering

from severe or moderate haemophilia, particularly
during childhood and adolescence, the knee being the
most frequent site of clinical manifestations [1,2].

The pathogenesis of haemophilic arthropathy is
complex and involves a vicious circle of chemical and
biomechanical factors. Haemarthrosis induces chronic
synovitis and pain; reflex inhibition and physical
inactivity lead to atrophy of the quadriceps muscle,
particularly of the vastus medialis. Recurrent soft-tissue
bleeding is followed by fibrotic reorganisation. Proteo-
lytic inflammation products cause cartilaginous destruc-
tion and intraosseous bleeding leads to subchondral bone
erosion. The increased vascularity of the hyperplastic
synovial membrane favours new bleeding episodes. The
consequences are disabling pain, instability, flexion
contracture and femoro-tibial subluxation [2–4].

The cornerstone of disease management is the
substitution of the missing factor in controlled home
therapy programmes. With prevention and early treat-
ment of bleeding episodes, haemophilic arthropathy
develops later in life and often occurs only in one joint
[1,5].

With the development of factor concentrates in the
early 1960s, surgical therapy of haemophilic arthropathy
has become possible. Initially, static corrections and
soft-tissue interventions were performed to reduce pain
and bleeding incidence [6–12]. However, only with the
introduction of joint replacement surgery [13–15] could
functional limitations be treated effectively [16–18].

The goal of this study was to examine how the known
effects of total knee arthroplasty (TKA) on range of
motion, stability and pain translate into improved quality
of life, as measured with validated condition-specific and
generic questionnaires [19], addressing physical, mental
and social health.
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Materi als and Methods

StudyDesignand PatientSelection

We performeda retrospectivecohortstudyusingclinical
examination,patientquestionnairesandchart review.

Fourteenconsecutivemale patientsundergoingTKA
at our institution from October1986to December1994,
with the diagnosisof severehaemophilicarthropathyof
the knee,wereincludedin this study.At the time of the
follow-up in August1995,threehaddied of causesnot
connectedwith TKA, thus11 patients(13 knees)could
be included.The averageageat time of surgerywas44
years,ranging from 23 to 68 years.The length of the
follow-up was 4 years and 2 months on averageand
rangedfrom 8 monthsto 8 yearsand 10 months.All
participants were patients for many years at the
interdisciplinaryconsultationservicefor haemophiliacs,
which is run by an orthopaedicsurgeon,a rheumatolo-
gist, a haematologistanda physicaltherapist.

Intervention

Preoperativestandardproceduresincluded a physical
examination,standingantero-posteriorandlateralradio-
graphic studies of the involved knee, and a careful
haematologicalevaluation,with special regard to the
exclusionof factorVIII / IX inhibitors.All patientswere
treated by a standardprophylactic antibiotic regimen
with cephalosporinand by replacementtherapy with
factor VIII / IX concentrateto a preoperativelevel of
100 IU/dl [16].

All procedureswere performed under neurolept-
analgesiain a conventionaloperating theatre with a
vertical laminar downflow system.Electro-coagulation
was used,tourniquetbeing applied in most cases.The
medialparapatellarexposurewasemployedin all cases,
the unconstrainedPCA and Duracon total prostheses
were implanted cementlesslyby a single surgeonand
total synovectomywasalwaysperformed[20]. Rehabi-
litation was planned and monitored by the above-
mentionedinterdisciplinaryteam.

Data Collectionand MeasurementInstruments

Pre- and perioperativedataincluding patientcharacter-
istics, intervention specifics and complications were
collectedfrom chart review.

Standardisedpreoperative and follow-up clinical
examinationswere done by the orthopaedicsurgeon
(Knee Society Score [21]) and the physical therapist
(muscle strength). The Knee Society Score includes
sevenitems addressingpain, rangeof motion, stability,
deformity, and, as functional outcome parameters,
maximal walking distance,stair climbing and the need
for walking assistance.Isometricflexion and extension

strengthof thekneewasmeasuredwith a hand-heldpull
gauge [22] with a good inter- and intraobserver
reliability (Pearson’scorrelationcoefficient0.94each).

Patient-perceived health,asassessedby self-adminis-
tered validated questionnaires,was examined at a
follow-up visit in 1995.Genericand condition-specific
questionnaireswerefilled out twice, oncefor thecurrent
status and once by remembering the preoperative
situation.

General health was measured with the 12-item
questionnaireSF-12 [23] providing a physical and
mentalhealthprofile. The scorerangedfrom 14 to 70,
with 70 representingperfecthealth.

Condition-specific health was measuredwith the
Western Ontario and McMaster Questionnaire
(WOMAC) [24,25], consistingof 24 items addressing
the three dimensions: stiffness, pain and physical
function. Itemswerescoredon a 0–10numericalrating
scale,dimensionscoreswerecalculatedas the meanof
non-missingitems, if the missing items were equal or
less than 10% of the total number of items. The
dimensionscoresrangedfrom 0–10,with 10 represent-
ing worst pain, stiffnessandphysicalfunction.

Preoperativeco-morbidity[26,27] wasmeasuredwith
a short self-administeredpatient questionnaire that
included conditions according to their frequency in
generalpractice.Patientswere askedwhetherthey had
one or more of the selectedproblems,if they received
treatment for it, and whether or not they perceived
limitations becauseof the problem.

Patient-perceived changebetweenthe pre- and post-
operative situation was examined using transition
questions addressingsymptoms, physical and social
functioning,activitiesof daily living andquality of life.
The questionsused Likert responsescales with the
categories:much worse, somewhatworse, the same,
somewhatbetter,much better.Overall satisfactionwith
respect to the result of surgery was measuredon a
numerical rating scalewith the anchorsof completely
dissatisfiedandcompletelysatisfied.

Non-parametricandparametricmethodswereusedas
appropriate for descriptive statistics and analysis of
change.

Results

Patientsand Intervention

Tenpatientshadseverehaemophiliaandonepatienthad
moderatehaemophilia.While the majority of patients
hadnoor only mild co-morbidconditions,thetwo oldest
patients(67 and 68 yearsof age) were suffering from
well-controlled hypertension.Two patients underwent
interventions of the lower extremity before TKA
(arthrodesisof the opposite knee; arthrodesisof the
ankleon the samesideasthe TKA).

At the time of operation,four patientshad six joints
affected, involving both the knees,the anklesand the
elbows.A fifth patienthad the above-mentionedjoints
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affectedaswell asa hip joint. Fourpatientshadthreeor
four joints affectedandtwo patientshadonly their knees
involved.

Preoperatively, four knees had a Kellgren and
Lawrencescoreof IV andnine kneesa scoreof III–IV
[28].

Ninepatientshadundergoneunilateralproceduresand
two patientsbilateralprocedures.The type of prosthesis
wasa PCA in sevenanda Duraconin six knees.In one
patientthe arthroplastywascombinedwith a supracon-
dylar osteotomy.

In six out of the 13 interventions,articular bleeding
complicatedthe postoperativecourserequiring arthro-
centesis(four cases),arthroscopicarthrocentesis(one
case) or open haemostasis(one case) because of
recurrentbleeding.Hospitalisationtime rangedfrom 23
to 58 dayswith a meanof 35 days.

Radiographicfollow-up showedno signsof loosening
of the prosthesiscomponents.No implant had to be
revisedor becameinfected.

Clinical Outcomes

Table 1 showsthe clinical healthoutcomes.According
to the Knee Society Score the overall result was
excellentor good in sevenand moderatein six knees.
Threepatientswith only a moderateresponsehadvarus
deformity or persistentflexion contracturesand two
patientshad a relevantextensiondeficit (158 and 258,
respectively).The averagerange of motion increased
from 638 to 1018. Nine kneeswere completelyfree of
pain andfour achedonly slightly or occasionally,while
before intervention two kneeswere quite painful and
eight were constantly severely painful. Specifically,
functional improvementwas rated as good in one and
excellentin 12 knees.No single item of the kneescore
showeda deteriorationin any patient.

Of the five patients available for pre- and post-
operative strength measurements, knee extension
strength increasedsignificantly, while no increasein
kneeflexion strengthwasrecorded(Table1).

PatientPerceivedOutcomes

Overall, the intervention was rated as completely
satisfying for 10 and quite satisfying for two knees.
One patient was indifferent about the result. With the
exception of this patient, there was generally much
improvement perceived in most transition questions.
Two patients reported no improvement in articular
bleeding due to ongoing bleeding episodesin other
joints.

Consistentwith the transition questions(Table 2),
therewasa significantandimportantimprovementof all
WOMAC dimensions (Table 1), apart from the
mentionedexception.

General health at follow-up was around the 50th
percentilewith respectto the mental dimensionof the
SF-12(51; populationrange35–62)but beneaththe25th
percentilewith respectto the physical dimension(42;
28–52).Of thethreepatientsscoringbeneath30 wasone
with a previous arthrodesisof the ankle and the two
oldest patientswith moderateco-morbidity, of which
one perceiveda worse outcomeas measuredwith the
WOMAC.

Discussion

Patients with haemophilic arthropathy experiencean
importantreductionof their healthstatus.Theburdenof
diseaseis comparableto patients with osteoarthritis
(OA) undergoinghip arthroplasty.Painandfunction,as
measuredwith theWOMAC, arecomparableto a cohort
of OA patientsreportedby Laupaciset al. [29] (pain:5.4
comparedwith 5.0 in OA; functional limitation: 5.5
comparedwith 5.7 in OA). However, different from
patientswith OA, patientswith haemophiliaseemto
experiencemoreseverestiffness(7.5 comparedwith 5.9
in OA). This stiffnessmay be due to the severeintra-
articular and soft-tissue fibrosis, typical features of
chronic haemophilic arthropathy. Compared with
patients with OA of the knee requiring non-steroidal

Table 1. Changein patientoutcomes

Preoperative Follow-up Change t-test p-value Effect size Standardised
responsemean

Mean SD Mean SD Mean SD Mean(%)

WOMAC
Pain 5.38 3.08 0.37 0.84 5.01 3.26 93 5.54 <.001 1.63 1.54
Stiffness 7.47 2.87 0.85 1.36 6.62 3.65 89 6.54 <.001 2.31 1.81
Function 5.54 2.09 0.96 1.22 4.58 2.30 83 7.18 <.001 2.19 1.99

The KneeSocietyScore
Knee 17.23 15.40 75.69 11.76 58.46 19.99 339 10.54 <.001 3.80 2.92
Function 49.23 11.90 96.15 6.25 46.92 13.47 95 12.56 <.001 3.94 3.48

Strength(n=5)
Flexion, kp 12.30 3.73 13.30 4.32 1.00 1.27 8 1.76 <0.1 0.27 0.79
Extension,kp 11.60 7.58 21.20 12.74 9.60 9.38 83 2.29 <.025 1.27 1.02
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antirheumatictreatmentwho reportedWOMAC scores
around 4.5 [30], the burden is substantiallyhigher in
haemophiliarequiring joint arthroplasty.

Comparedwith routineTKA for degenerativearthritis
[31], we found a high complicationrate (in particular
bleeding)in our patients.The complicationrate in our
study is comparableto other studieswith haemophiliac
patients[16–18].

TKA also reducesthe burden of diseaseto levels
similar to patientswith OA undergoinghip arthroplasty
(pain: 0.37comparedwith 0.7; stiffness:0.85compared
with 1.0; function 0.96 comparedwith 0.7 in OA,
respectively)[29]. The percentagechangesand respon-
sivenessstatisticsare among the highest reported for
interventionsin medicine[32]. Thesubstantialimprove-
ment in quality of life was found both in objective as
well as in patient-perceivedmeasures.Specifically,
patientsbenefit in terms of social contactsand work
ability, use of public transport, leisure and sport
activities.

Nevertheless,the physical function ability does not
reachthe samelevel asin the correspondingpopulation
not affectedby haemophilia:while at follow-up mental
health, as measuredwith the SF-12, is on the 50th
percentile,physicalhealthis beneaththe25thpercentile.
It is important to note that muscle strength for both
extensionandflexion (bothbeneaththe5th percentile)is
low. The remainingphysicalfunction disability may be
dueto the arthropathicaffliction of other joints.

Our study is limited owing to the small samplesize.
However, because most patients with haemophilic
arthropathyin a catchmentareaof aroundtwo million
are seenat our institution, the resultsare likely to be
representative.A secondlimitation is the retrospective
assessmentof patient-perceivedoutcomes.In a study
with pancreas-kidneytransplantrecipients it has been
foundthatpatientsratetheirpreoperativehealthworsein
a retrospectivethan in a prospectiveassessment[33].
This may be explainedby the fact that patientshave
adjustedwell to their limitations beforethe intervention,
but after the interventionput their prior healthstatusin

perspective of a considerably better health status.
Assumingthat this biasis alsopresentin our population,
the preoperativeburdenof diseaseas assessedin our
study may be higher than in a study measuring
preoperativeburden prospectively.As a consequence,
the prior burden of diseaseand the responseto the
treatmentare likely to be overestimated.However,the
agreementof the various approaches,particularly with
the Knee Society Score, and the strikingly similar
WOMAC profiles when comparedwith OA patients,
supportsthe validity of the results.

While the WOMAC has not been specifically
validated for patients with haemophiliacarthropathy,
the WOMAC is now widely used in patients with
impairmentsof thelowerextremitiesthatnotonly derive
from primary OA. In particular,the WOMAC hasbeen
usedin patientswith, for example,avascularnecrosis,
rheumatoidarthritis andchildhoodhip disease[34].

In conclusionwe found that clinical and functional
improvementafterTKA translatesinto a remarkableand
significant increase in quality of life and patient
satisfaction,despiteconsiderablepersistentimpairment
dueto residualsymptomsandimpairmentof otherjoints.
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