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Most bleeding episodes in persons with haemophilia (PwH) occur

in the large synovial joints (elbows, knees, and ankles). Recurrent

joint bleeding eventually leads to irreversible haemophilic arthropa-

thy, which causes pain, reduced functionality, and thus reduced

quality of life. Prophylactic treatment prevents most bleeding

episodes.1 Even in the absence of clinically overt joint bleeding,

long-term progression to arthropathy is observed. Subclinical bleed-

ing and inflammation are therefore thought to contribute to the

development of arthropathy.2–4 Detection of these subclinical pro-

cesses is becoming increasingly important in the prevention of

arthropathy in PwH as overt spontaneous joint bleeding is almost

completely avoided by prophylaxis with new (non-factor) replacement

therapies.5

Magnetic resonance imaging (MRI) is considered the gold standard

for evaluation of early blood-induced joint changes in PwH. In 2005,

the International Prophylaxis Study Group (IPSG) published compati-

ble scales for progressive and additive MRI assessment based on the

Denver MRI score and the European MRI score.6 These scores were

combined in a comprehensive scoring scheme in 2012.7 Based on an

appraisal of the original IPSG MRI scale,8 the score is now updated

to the IPSG MRI Scale version 2.0 by Lundin and colleagues.9 To pro-

vide more insight on the clinical relevance of MRI findings, we provide

an overview of research on the clinical relevance of MRI findings

evaluated by IPSGMRI Scale version 2.0.
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1 MRI DETECTS PREVIOUS (SUBCLINICAL)
BLEEDING

Since the 1980s, there have been suspicions that chronic microbleed-

ing or subclinical bleeding into the joints can cause arthropathy.10,11

Manco-Johnson et al. found further evidence for this hypothesis after

observing haemosiderin deposits and other joint changes on MRI in

joints without any history of prior bleeding in a prospective clinical

trial.2 Potentially, prophylaxismay reduce subclinical bleedingand joint

deterioration. Worth noting, haemosiderin deposits in joints without

a history of bleeds were observed in 26% of Canadian children with

severe haemophilia treated with tailored primary prophylaxis,12 in

14% of Dutch adults with non-severe haemophilia (94% treated on

demand),13 and in 16% of Dutch adolescents and adults with severe

haemophilia on prophylaxis.14 These observations implicate that sub-

clinical bleeding occurs in non-severe haemophilia and is not fully

prevented by prophylaxis in severe haemophilia.

The (longer-term) clinical consequences of the observed signs of

previous subclinical bleeding are a topic of interest. Haemosiderin

accumulates in the synovial membrane and a previous study observed

that haemosiderin deposits were accompanied by synovial hypertro-

phy in 88% of joints.15 In addition, synovial hypertrophy was a strong

and independent predictor for 5-year joint bleeding (OR = 10.1).15

Another study showed that the presence of synovial hypertrophy or
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haemosiderin on interval MRIs was associated with new osteochon-

dralMRI changes at follow-up (OR= 4.7 and 5.3 respectively).16 These

results emphasize the importance of monitoring joint status in PwH

using imaging whichmay be used to guide treatment.

2 MRI EVALUATION OF JOINT EFFUSIONS

The IPSG MRI Scale version 2.0 includes the evaluation of joint

effusion/hemarthrosis.9 Evaluation of joint effusion may be relevant

forPwHduring anacute episode toevaluate thepresenceof apotential

bleed and may be incorporated in MRI interpretation for clinical care.

However, joint effusion is not haemophilia specific and is not associated

with 5-year joint bleeding or progression of arthropathy on radio-

graphs according to previous studies using the IPSG MRI criteria.15,17

As a result, the incorporation of joint effusion dilutes the disease speci-

ficity for long-term outcome assessment of haemophilic arthropathy.

Future outcome studies using the IPSG MRI Scale version 2.0 may take

this into account by performing additional analyses without incorpora-

tionof effusion in the soft tissue subscore, or the sumscore (summation

of soft tissue and osteochondral subscores).

The accuracy of conventional MRI protocols in differentiating

between physiological joint fluid andminor bleeding has not been con-

clusively determined.18,19 Recently, it was shown that MRI T1 and

T2 relaxometry could quantitatively distinguish synovial fluid from

haemorrhagic joint effusion in vitro. The lowest detectable blood con-

centrationswere5%usingT2mapping at 3TeslaMRI and10%usingT1

mapping at 1.5 Tesla MRI.20 In vivo evaluation of the T2-relaxometry

method at 3 Tesla MRI showed good feasibility and reproducibility.21

The T2-relaxometry method needs to be validated in patients with

(suspected) joint bleeding to evaluate the performance in a clinical set-

ting. After validation, these methods could be incorporated into MRI

protocols to evaluate joint effusions non-invasively for evaluation of

difficult clinical cases or research purposes.

3 MRI EVALUATION OF OSTEOCHONDRAL
ABNORMALITIES

The IPSG MRI Scale version 2.0 evaluates the following osteochondral

changes separately; bone erosions and/or subchondral endplate irreg-

ularities, subchondral cysts, and cartilage degradation.9 The updated

definitions aimed to overcome the methodological challenges in the

evaluation of osteochondral changes. Whether the adjustments in

the IPSG MRI Scale version 2.0 would alter previous MRI scores using

the original IPSG MRI scale remains to be evaluated. Nonetheless, it

is important to specifically mention which version of the MRI score

was used for the manuscript in preparation to allow for a reliable

comparison of studies.

Osteochondral changes may also result from normal wear and tear

and are may be unrelated to joint bleeding in PwH. In a system-

atic review and meta-analysis, 5397 asymptomatic uninjured knees of

4751 adults were evaluated. The pooled prevalence of asymptomatic

cartilage defects was 11% for subjects< 40 years and 43% for subjects

≥40 years.22 In PwH, self-reported joint bleeds were associated with

new osteochondral changes on MRI during follow-up.16 These may

later on progress into more severe arthropathy as observed in another

study that showed that osteochondral MRI abnormalities were

strongly associated with the development of abnormalities on x-rays 5

years later.15 These x-ray abnormalities are negatively associated with

physical functioning.23 Therefore, evaluation of early osteochondral

changes using MRI is important in the outcome assessment of current

factor replacement therapies and new non-replacement therapies.

4 MRI FOR RESEARCH AND CLINICAL CARE

As discussed above,MRI provides a complete overview of the joint sta-

tus in PwH. Evaluated items of the new IPSG MRI Scale version 2.0may

be clinically relevant as well. In clinical practise, MRI is especially use-

ful for problem solving in cases where x-rays and ultrasound could not

provide sufficient detail or understanding of the clinical complaints.

Although formal scoring of MRIs may be unnecessary for clinical prac-

tice, reporting on items of the IPSG MRI Scale is recommended. A

simplified version the new IPSGMRI Scale version 2.0 for clinical usage is

under development by the IPSG’s Imaging ExpertWorking Subgroup.9

In summary, accumulating evidence from the past decade shows

the relevance and potential of MRI for the evaluation of haemophilic

arthropathy. The new IPSG MRI Scale version 2.0 facilitates standard-

izedMRI scoring of haemophilic arthropathy in future outcome studies

in PwH.
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