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روح عزیزشان شاد

یادشان همواره گرامی



•Sixty-five boys younger than 30 months of age were randomly assigned to 
prophylaxis (32 boys) or enhanced episodic therapy (33 boys). 

•When the boys reached 6 years of age, 93% of those in the prophylaxis 
group and 55% of those in the episodic-therapy group were considered to 
have normal index-joint structure on MRI (P=0.006).         



•Surprisingly, the number of clinically 
evident hemarthroses correlated weakly 
with the outcome as determined by MRI. 



•It is possible that the joint score we used was insufficiently sensitive for the 
detection of early arthropathy, even though our physical-examination scoring 
system is more sensitive for the detection of mild abnormalities of gait, joint 
swelling, muscle strength, and atrophy than is that of the World Federation of 
Hemophilia. 

•Thus, the absence of overt hemarthroses and abnormalities of joints on 

physical examination can lead to the erroneous assumption. 



MSK Sonography in Haemophilia
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•Thirty-one subjects with hemophilia A/B 
(factor VIII/IX activity of <5 u dL)1) and 
other inherited bleeding disorders with a 
severe bleeding between the ages 6–60 
years, with >2 lifetime hemorrhages into 
knees, ankles, and elbow joints. 

•Subjects sustaining a median of 17 joint 
bleeds (range 4 to >20) 



Correlation of clinical bleeding and synovial pathology by imaging

•There was a significant correlation between synovial thickness [pre-DCE-MRI (P < 0.0001), USG (P = 

0.001)] 

•and vascularity [PDS flow (P = 0.013)] 

•in bleeders as compared with non-bleeders (Table 2). 



•There was a strong correlation for synovial thickness (r = 

0.77, P < 0.0001) and vascularity (r = 0.84, P < 0.0001) in 

knee joints; 

•Strong correlation in ankles for synovial thickness (r = 0.68, 

P = 0.01) but a (No) weak correlation for vascularity 

parameters(r = 0.25, P = 0.39). 

•For elbows (just 6 joints) there was no correlation between 

synovial thickness or vascularity using the two techniques. 



•Early signs of haemophilic arthropathy (HA) are known to be encountered in 

asymptomatic joints in which just one or a few bleeds have previously occurred.

• Diagnostic imaging has the potential to disclose subclinical disease and 

influence the specific treatment strategy to limit disease progression. 

•Regardless of the technique, however, imaging at initial stages of 

arthropathy is often missed or underused in routine practice because of the 

lack of justification for submitting patients to imaging departments to scan 

multiple joints that appear nearly asymptomatic. 

•Among the available modalities, ultrasonography (US) is intrinsically more flexible 

and time- and cost-effective than magnetic resonance imaging (MRI) as a 

screening tool. 



•The main issue is how best to harness and quantify the information 

generated at US in a simplified and quick method for evaluating and 

scoring disease activity and damage in HA. 

•Accordingly, the aim of this paper was to develop a simple US scanning 

procedure and scoring method for HA, able to shorten the examination 

and interpretation time with good intra- and inter-reader reliability. 

•This method, named Haemophilia Early Arthropathy Detection with 

UltraSound [HEAD-US], was developed with the final aim to 

integrate US in the routine practice of haemophilia centres

as a close complement of physical examination. 



Haemophilia Early Arthropathy Detection with Ultrasound
(HEAD-US)

a simplified scanning procedure and scoring method
Martolini et al., 2013 







•Point-of-care (POC) musculoskeletal ultrasound (MSKUS) is 

increasingly used by hemophilia providers to guide management, 

however, pathologic tissue differentiation with US is uncertain. 

•We sought to determine the extent to which POC MSKUS can 

identify and discriminate pathologic soft tissue changes in 

hemophilic arthropathy.









•(D) Longitudinal US image shows mixed, predominantly hyperechoic, non-
compressible tissue directly at the level of the joint line (arrowhead). (E) Sagittal 
T1-weighted MR image shows hypointense hemosiderin-laden synovium 
(arrowhead). (F) Sagittal T1-weighted fatsuppressed post-intravenous contrast MR 
image shows areas of avid enhancement (thin arrow) adjacent to hypointense 
areas (arrowhead), consistent with synoviu containing various amounts of 

hemosiderin.







•Ultrasound is an operator-dependent imaging 
modality

•Training is crucial for development of image 
acquisition and interpretation skills. 

•Ultrasound performed by adequately trained specialists can 
be used to distinguish: 

•Simple effusion (serous synovial fluid) from 

•Complex effusion (joint bleeding) or 

•Synovial hypertrophy. 

•In the first hours from the start of a bleeding event, complex 
joint effusion appears as joint capsule distension due to 
isoechoic or hypoechoic compressible joint effusion with 
speckles (Figure) floating inside the joint during dynamic 
maneuvers with a characteristic pattern resembling a 
shaken snow globe (“snow globe sign”). 



•Results of an International Prophylaxis Study Group Global Survey” 

•Physiotherapist were identified as the clinical providers that perform  

POC-MSKUS the most  in the surveyed HTC’s constituting over 

50% of the list of imaging providers, 

•closely followed by Hematologists at 41.5%. 

•Nurses and advanced care providers performed the least number of 

exams (5.7%) 









•The median age at the time of assessment was 24 years (IQR, 13-42 years). 

•Most patients had hemophilia (94%). 

•A total of 25 of 26 people with severe hemophilia, 3 of 12 people with 
moderate hemophilia , and 3 of 25 people with mild hemophilia received 
prophylactic treatment..

•Approximately half of the musculoskeletal episodes (55%) were traumatic. 

•Most episodes involved joints (79%), 

•Followed by muscles (14%). 

•The majority of joint episodes (42/61, 69%) occurred in joints without 
signs of hemophilic arthropathy (HJHS, 0; HEAD-US cartilage and bone 
sum score, 0; Pettersson score , 0). 





•.We evaluated 77 episodes in 67 patients 

•Before ultrasound, 37 joint bleeds, 13 muscle bleeds, and 27 other diagnoses were diagnosed. 

•After ultrasound, 33 joint bleeds, 11 muscle bleeds, and 33 other diagnoses were confirmed. 

•Nine 9 joint bleeds and 2 muscle bleeds were missed by clinical assessment. 

•The ultrasound findings changed treatment strategy in 30 of 77 episodes 

(39%; 95% CI, 28%-51%).

• dose and/or duration of the factor replacement therapy was adjusted in 27 of 

77 episodes (35%; 95% CI, 25%-47%). 

•The net effect was a reduction (total -96,879 IU) of the total 

international units of factor prescribed in the study population.



•This study assessed the impact of incorporating musculoskeletal ultrasound (MSKUS) into 
shared decision-making processes on prophylaxis regimens for patients with hemophilia over a 
3-year period between March 2018 and March 2022. 

-174 Participants underwent 6 monthly MSKUS evaluations, generating 3582 images from 682 
joints; the findings guided adjustments of prophylaxis. 

•Individuals aged ≥6 years, who had congenital moderate-to-severe hemophilia A or B (factor 
[F]VIII ≤ 2% or FIX ≤ 2%) and had undergone prophylaxis (regardless of factor product or 
regimen), were included. 

•At the time of study enrollment, their home infusion records for at least 6 months 
before enrollment and for >50 exposure days (EDs) to coagulation factors for 
children aged <12 years, or >150 EDs for adolescents aged ≥12 years and 
adults, were required for enrollment. 



•Two readers reviewed the imaging studies using standardized 

scoring systems. The inter-reader agreement was assessed with 

weighted kappa statistics. 

•Diagnostic test performance of POCUS and comprehensive US was 

benchmarked against MRI findings using sensitivity, specificity, 

predictive values and accuracy. 







•The HEAD-US scores for elbows, knees, and ankles significantly improved 
(all P < .0001). 

•The spontaneous annual joint bleeding rate and Hemophilia Joint Health 
Scores also significantly improved (P = .001 and P = .004, respectively). 

•Synovitis detection decreased from 12.9% to 1.6%, with the majority of 
identified synovitis being subclinical (11.7%) and not associated with 
bleeding events in the 6 months preceding detection.

•Conclusion: Integrating MSKUS into hemophilia care as a shared decision-
making tool significantly facilitates the early detection of joint damage and 
supports personalized prophylaxis adjustments, markedly improvinn g patient 
outcomes. 





•Aim: To evaluate whether systematic joint examination with HJHS and/or HEAD-US had an impact on 
treatment management decisions in France, using final data from the A-MOVE study. 

•Methods: A-MOVE (NCT04133883) was a 12-month prospective, multicentre study, which enrolled 
persons with haemophilia A (all severities, aged 6–40 years) treated prophylactically or on demand with 
standard/extended half-life FVIII replacement. 

•At baseline, 6 and 12 months, HJHS/HEAD-US and changes in patients’ management were assessed..







•To evaluate the diagnostic accuracy of point-of-care (POC) 
ultrasound (US) in detecting joint changes in haemophilic arthropathy
compared to comprehensive US, physical examination and MRI. 

•Single-centre, prospective study examining 22 ankles, eight knees and nine 
elbows of 28 subjects (median/range, 16/6– 27 years) with inherited 
bleeding disorders. Same-day physical and imaging joint assessment was 
performed using Haemophilia Joint Health Score (HJHS) 2.1, POC-US, 
comprehensive US and MRI.





In 2010, we started a home-delivered ultrasound protocol

to monitor the HT of haemarthrosis of elbows, knees and

ankles applied to all patients with severe haemophilia A

(SHA) undergoing secondary prophylaxis. The primary

objective of this study was to minimize the incidence of

JRB maintaining the length of the HT until the

reabsorption of the intraarticular blood and the reduction

in the synovial swelling as it was previous to the

haemarthrosis.







38 patients with SHA 

Aged between 21 and 

49 years (median 36 

years) and 

undergoing home 

secondary 

prophylaxis. 

These 38 patients had 

an average follow-up 

of 17.97 (range 7.17–

28.17) months.

These patients 

received at home 

a total of 113 

physical 

examinations and 

113 ultrasound 

examinations.

Of the 37 calls made 

to the hospital, in six 

cases (16.2%) the 

ultrasound image did 

not suggest the 

presence of intra-

articular blood so the 

episode treatment 

was discontinued. 

In the remaining 31 

calls, the presence of 

haemarthrosis was 

confirmed.

In 13 of these 
cases 
(41.9%), no 
pain was 
alleged 
despite 
observing 
intra-articular 
blood.

Methods

Numner of MSK Examination 

Results

Important
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•A recent international survey of 121 Hemophilia Treatment Centers in 23 

countries reported that the majority of hemophilia providers found that 

the most important use of MSKUS was to rule out acute joint 

bleeds.

•These findings highlight the potential of MSKUS to guide the 

administration of clotting factor products, enabling their administration 

for confirmed bleeding episodes only. 

•Not all patients have quick access to a specialized center where 

MSKUS can be performed in a timely manner. 



•Tele-ultrasonography using tele-guidance opens the door for ultrasound 
being performed by operators with limited experience, which may 
include patient self-imaging for remote monitoring and disease 
management. 

•Health care delivery may be advanced even more by outfitting patients with 
handheld ultrasound equipment to capture their own images with real-time 
feedback and interpretation of findings. 

•Depends on the system’s capabilities—but many advanced portable tele-
ultrasound platforms do support full voice and video interaction, 
making the experience much closer to an in-person exam.





•Aims—Determine the feasibility of patient self-imaging with/without 
teleguidance.

•The educational session was offered as a “free education” on joint health, 
joint bleeds, arthritis, and an introduction to MSKUS. 

•Patients interested in attending the educational session were given the 
option to participate in the self-imaging study if they met the following 
inclusion criteria. 



•Educational Session

•The educational session lasted 4–5 hours and was taught in 

PowerPoint format by the Physical Therapist (PA) and Athletic 

Trainer (AT). 

•It included general aspects of joint health and MSKUS, explaining 

the basics of ultrasound physics, probe orientation, vocabulary, 

sono-anatomy, and hands-on practice. 

•The hands-on practice included obtaining 11 standard images 

from the Joint Tissue Activity and Damage Exam (JADE) protocol. 



•These views are most pertinent for the detection of bleeds and soft tissue 

alterations in the ankle (anterior talocrural joint in short and long axis, 

•Achilles tendon in long axis, 

•subtalar joint in long axis), 

•knee (suprapatellar bursa in long axis, infrapatellar fat pad in long axis, 

medial and lateral patellofemoral recess in short axis), 

•elbow (anterior radio-humeral joint in short and long axis, posterior 

olecranon recess in long axis). 

•Participants were given a handout that included photographs of the 11 

standard JADE views, the title of the image (TOI), and photos of proper 

probe orientation (Figure S1) 



•he experts graded using semi-quantitative scoring on a 0–4 scale in 
comparison to the expert acquired view. They used the following 
definitions (Table S3):

•0 = Incorrect area of the joint or incorrect joint.

•1 = Not similar to standard image.

•2 = Somewhat similar to standard image.

•3 = Similar to standard image.

•4 = Very similar to standard (expert) image 







•The patients acquired five randomly selected views with the Butterfly/IQ 
probe without assistance at 2, 6– 8 weeks, and 3–4 months later, 
followed by teleguidance. 

•There were three follow-up assessments after the initial Educational 
Session. 

•The first and second followup assessments were conducted in-person 
1–2 and 6– 8 weeks after the educational session, respectively. 

•The final assessment was remote and took place at least 3–4 months 

after the educational session.



•Third (Final) Assessment With and Without Teleguidance

•Images were acquired twice during the final assessment at least 3–4 
months after the educational training session. 

•The first session was performed without teleguidance (real-time 
feedback) by the expert instructor (PA) to assess unsupervised recall 
of imaging skills 3–4 months after the initial training analogous to the 
first two assessments (1–2 weeks and 6– 8 weeks post-training). 

•The second session included real-time expert feedback during 
teleguidance to study feasibility and image improvements afforded by 
teleguidance.

•Similar to the first two assessments, patients were assigned five randomly 

selected TOIs and were free to choose between their left or right joints.



•Results—Of 132 PWH, 10 (median age 52 years) opted for study inclusion. 

•Most had severe Hemophilia A, were white/non-Hispanic, with at least a 
high school degree and, overall, similar to the other 122 PWH.

•At 2 and 6 weeks after training, 80% images were acquired correctly 
compared with 53% at 12 weeks. 

•Accuracy of landmark recognition was 55%. 

•With teleguidance, all images were acquired correctly, with near-perfect 
image quality (P ≤ .01 compared with the 3–4 month time point). 





60



•HEAD-US Validates Prophylaxis in Hemophilia

• Study Overview

•• Design: Prospective, multicenter, observational

•• Participants: 147 hemophilia patients study (6-70 Yr) included male patients aged ≥6 years with the 
diagnosis of moderate or severe hemophilia A or B from 8 centers across Turkey between January 2017 
and March 2019. Patients were followed for 1 year with 5 visits (baseline and 3rd, 6th, 9th, and 12th month 
visits). 

•• Objective: Assess whether HEAD-US scoring reflects the protective effect of 
prophylaxis vs on-demand therapy

•📊 Key Results

••        Lower HEAD-US scores in patients on prophylaxis → less joint damage

•• HEAD-US detected early structural changes, even in asymptomatic 
joints

••        Knees and ankles showed strongest contrast between prophylaxis vs. on-demand treatment

•🎓 Conclusion: HEAD-US is a sensitive tool for evaluating joint health and treatment impact
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•📌 Recommendations

•• 📍 Integrate HEAD-US into standard joint assessment protocols

•• 📍 Use HEAD-US for long-term tracking of joint integrity

•• 📍 Prioritize early prophylaxis to prevent irreversible damage

•🌟 Bottom Line: HEAD-US strengthens clinical decision-making and 

improves patient outcomes



•• Study Type: National, multi-center, prospective, cross-sectional

•• Population: A comprehensive national, multicenter, prospective, cross-sectional, non-
interventional observational study  was conducted across 19 medical centers in Türkiye, involving 

192 hemophilia A patients over a two-year duration• 

• Objective: Evaluate joint-by-joint correlation between:

•• HEAD-US (ultrasound-based structural scoring)

•• HJHS (Hemophilia Joint Health Score – clinical functional scoring)

•Key Findings:

•• Strong correlation between HEAD-US and HJHS scores, especially in ankles and knees

•• Elbows showed weaker correlation, possibly due to early structural changes not reflected in 
function

•• HEAD-US detected subclinical joint damage not captured by HJHS
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•Recommendations:

•• Integrate HEAD-US into standard joint assessment 

protocols

•• Use both tools for comprehensive joint evaluation

•• Prioritize ankle and knee imaging for early intervention





•Their median age was 9 years, with a range of 3–19 years old (Mean ± SD 
9.80 ± 4.66 years). 

•Their median age of diagnosis was 4 months, with IQR 6–12 months (Mean ±
SD 4.12 ± 1.32 months). 

•The included patients were on different treatment regimens based on the 
severity of their symptoms, and the availability of the products. 

•Unfortunately, in our limited resources country, prophylaxis for all haemophilic
patients is not feasible. 

•Thus, 21 patients (42%) were on-demand treatment,

•29 patients (58%) were on prophylaxis treatment by either plasma-derived 
factor-8 or recombinant factor-8, and emicizumab prophylaxis was given to 
haemophilic patients who developed inhibitors or patients with difficult venous 
access. 

•There was no switch between different treatment regimens during the study 
period 













Thank You
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Many Patients 

reported inadequate 

pain relief or no 

response to prolonged 

factor replacement

Perception of pain 

etiology is unreliable
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