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ABSTRACT 
Haemophilia A, defined by a deficiency of clotting factor VIII, can cause bleeding in various locations, espe-
cially on muscles and joints. For these patients, ultrasonography plays a very important role in the monitoring 
and shaping of the replacement treatment with factor VIII, by confirming the time when full clinical-imaging 
complete remission is obtained. 
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CASE STUDIES

INTRODUCTION

Congenital haemophilia A is a clotting disorder, 
with X-linked transmission, characterized through 
a deficiency of factor VIII. The gene that controls 
the synthesis of the clotting factors is located on the 
X chromosome, therefore it only appears in male 
patients and it is represented by bleedings with var-
ious localizations: cutaneous/subcutaneous, mu-
cous, muscular, cell spaces, visceral, joints 
(haemarthrosis) (1).

The normal level of the FVIII concentration var-
ies between 50 and 150%. Therefore, the severity 
degrees of haemophilia are defined in relation to 
the deficiency of F VIII: 

– Severe (F VIII < 1%);
– Moderate (F VIII: 1-5%);
– Mild (F VIII: 5-40%).
Haemarthroses are the most frequent type of 

bleeding (70-80% of the cases) and are character-
ized by the following: predominantly affect the 
large joints (knees, elbows, ankles, fists, hips), can 
be caused by a minor traumatism (for instance, a 
longer walk) and they have a tendency to relapse 
(1). In the absence of replacement treatment, they 
evolve from a pure haemarthrosis to a haemophilic 

arthropathy and, later, to joint ankylosis. The syno-
vial and the bone cartilage can be altered, with var-
ious degrees of joint mobility reductions (2).

Substitution treatment consists of the intrave-
nous administration of F VIII concentrates obtained 
from human plasma (plasma derived concentrates) 
or genetically produced products (recombinant 
concentrates).

The primary objective of hemostatic hemophilia 
treatment is to prevent hemorrhages (prophylactic 
treatment continuously individualized) or to treat 
them as early and effective as possible with dosag-
es, rate of administration and duration adapted to 
each case (“on-demand” therapy).

The onset of this haematological condition is 
early in severe forms of illness (F VIII <1%), in 
most patients even in the first year of life, when the 
baby begins to walk. Thus, for children with severe 
phenotype, long-term prophylactic substitution is 
recommended in order to permanently maintain a F 
VIII concentration above 1% (minimum value to 
prevent spontaneous bleeding) (3,4).

Primary prophylaxis should be initiated as soon 
as possible after diagnosis, before or immediately 
after the first haemarthrosis episode, and should be 
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continued for at least the entire period of childhood 
and adolescence. Establishing the regimen (dose 
and frequency) will depend on the age of the pa-
tient, the phenotype of bleeding, the intensity of 
physical activity, the patient’s compliance with the 
treatment and the patient’s legal owners (parents). 
Even in the case of closely monitored prophylaxis, 
minor, asymptomatic, recurrent intra-articular 
haemorrhages may occur which will lead to chron-
ic arthropathy changes over time (3,5). 

When a haemarthrosis occurs, haemostatic ther-
apy is associated with other general measures such 
as articular rest, local ice packs, certain physiother-
apy procedures, in very rare cases of massive blood 
accumulations – intra-articular aspiration and sub-
sequent medical recovery (2).

On-demand substitution treatment should be op-
timally administered within 2 hours of the onset of 
clinically apparent bleeding, and will be individu-
alized depending on its location, plasma F VIII re-
quiring haemostasis and the risk of severe compli-
cations.

In the absence of effective and rapid haemosta-
sis, repeated bleeding episodes will evolve from 
acute hemarthrosis to subacute hemarthrosis and 
finally to chronic arthropathy, associating signifi-
cant loss of muscle function and irreversible tendon 
retractions due to a vicious antalgic position (3).

Therefore, a periodic musculoskeletal assess-
ment is very important or when a bleeding occurs, 
the clinical examination being complemented by an 
imaging technique (radiography, ultrasonography, 
nuclear magnetic resonance – with punctual indica-
tion for each case) (3,4).

Ultrasonography is an effective, quick and ac-
cessible method of confirming and shaping the 
treatment of musculoskeletal bleedings in haemo-
philia (6-8). Also, numerous studies have shown 
the fact that ultrasonography is very useful in the 
diagnosis of asymptomatic articular bleeds (5,6). 
As our study shows, the early diagnostic and moni-
toring of the acute bleeding episodes, both clini-
cally and through ultrasonography, influences the 
replacement therapy, minimalizing the pathological 
modifications with severe chronic progression po-
tential of muscles and joints (pseudo tumors and 
articular ankylosis) (2,6,8,11).

In this paper, we present the results of our pro-
spective study, carried out over a period of two 
years (January 1, 2012 – December 31, 2013), the 
purpose of which was to specify the role of ultra-
sonography in the diagnosis and treatment of mus-

culoskeletal disorders in patients diagnosed with 
severe and moderate haemophilia A, in the Paediat-
ric Department of the Fundeni Clinical Institute.

OBJECTIVES

The objectives of this study were: 
1. The imagistic confirmation of the clinically 

observed musculoskeletal disorder; 
2. The monitoring of the treatment efficiency 

and of its shaping; 
3. The correlation between the clinical remis-

sion and the imagistic one.

METHOD

The method involved 23 subjects with severe 
and moderate haemophilia A to serial ultrasonogra-
phy in order to determine: the presence of intra-ar-
ticular or muscular bleedings, their size, the evolu-
tion under treatment, the time when the complete 
clinical-imagistic remission is obtained. 

The criteria for inclusion in the study:
–  Boys between 1 and 18 years old, diagnosed 

with severe (factor VIII < 1%) and moderate 
(factor VIII 1-5%) haemophilia A

–  The start of the bleeding – at maximum 48 
hours before admission in the hospital

–  Joint or muscular location of bleeds
–  Compliance with the treatment assured by 

full hospital admission
The data has been processed from the patient 

medical charts. 

RESULTS

The results of the ultrasonograms have de-
scribed the following: muscular haematomas – 3 
patients (12.9%), haemarthroses with synovial 
thickening – 12 patients (52.6%), haemarthroses 
with synovial proliferation – 8 patients (35.5%). 
The ultrasonograms at admission have confirmed 
the suspected clinical diagnosis of haemarthrosis or 
muscular haematoma for 23 patients (100%) in the 
studied group. 20 patients (86.9%) required the 
continuation of the replacement treatment on aver-
age for 2 days after the clinical resolution, until the 
imagistic resolution was obtained. Complete simul-
taneous clinical-imagistic remission was achieved 
in a single patient (4.3%). For 2 patients (8.6%), 
both the diagnostic and the monitoring until resolu-
tion have been confirmed only by ultrasonography.
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DISCUSSIONS

The joints represent the main localization (> 80-
90% of people with haemophilia) of bleeding in 
severe or moderate haemophilia, with or without 
inhibitors, regardless of the age of the patient, 
which is also confirmed in the present study (20 
patients with haemarthrosis = 86.9% of the patients 
in the study group) (12,13).

In the absence of an adequate haemostatic treat-
ment, the evolution is progressive from acute he-
marthrosis to chronic arthropathy, leading to anky-
losis and painful joint deformities that cause 
disability and reduced quality of life of these pa-
tients (patients can not take care of themselves). 
There are affected in chronological order the syn-
ovium, the cartilage and the bone, the joint exhibit-
ing a degenerative aspect.

The prophylactic or on-demand substitution 
treatment with clotting factor concentrates aims to 
prevent the progressive irreversible process of joint 
damage (the most common target joints are the 
knees, the elbows and the ankles).

The iron released from hemoglobin and stored 
as hemosiderin as a result of repeated, asymptomat-
ic or clinically evident intraarticular haemorrhages 
leads to a chronic inflammatory and degenerative 
reaction as well as to neo-angiogenesis, resulting in 
chronic synovial proliferation (present at 35.5% of 
the patients under study) and subsequent destruc-
tion of the cartilage and bone (not the case in any of 
the patients in the study) (12-16).

These processes are mediated by proinflamma-
tory cytokines (IL-1β, IL-1α, IL-6) and tumor ne-
crosis factor TNFα, whose expression is activated 
by the presence of intraarticular iron (13,17).

Muscle bleeding is the second incidence (10-
23%), a fact confirmed by this study (12.9% = 3 
patients diagnosed with muscle haematomas). As 
with haemarthrosis, appropriate, prophylactic or 
curative hemostatic treatment is required to avoid 
the occurrence of severe complications, such as 
compartment syndrome, neuropathy, infections, 
pseudotumor formation, myositis ossificans (18).

Therefore, it is very important to prevent 
haemarthroses/hematomas or, when these occur, to 
obtain a full intra-articular/intramuscular blood re-

TABLE 1. The average age of the patients was 10.65 years

Pati ent
Muscular

Hematom Locati on
Hemarthrosis

Locati on
Synovium

Clinical 
Diagnosis

Ultrasound
Confi rmati on

Days to
Clinical 

Resoluti on 

Days to 
Imaging 

Resoluti on
1 – Right knee Proliferati on Yes Yes 4 6
2 – Right knee Proliferati on Yes Yes 5 8
3 – Right ankle Proliferati on Yes Yes 3 3
4 Iliopsoas – – Yes Yes 13 21
5 Left  elbow Thining Yes Yes 3 4
6 – Left  ankle Thining No Yes – 3

7 –
 Right popliteal 

recess
Proliferati on Yes Yes 6 8

8 – Left  knee Proliferati on Yes Yes 4 7
9 Femural left – – Yes Yes 8 10

10 – Right knee Proliferati on Yes Yes 5 6
11 – Right ankle Thining No Yes – 2

12
Gastrocnemian 

medial
– – Yes Yes 7 9

13 – Right ankle Thining Yes Yes 3 4

14 –
Left  popliteal 

recess
Proliferati on Yes Yes 5 6

15 – Left  elbow Thining Yes Yes 3 4
16 – Right ankle Thining Yes Yes 4 6
17 – Left  ankle Thining Yes Yes 4 5
18 – Right elbow Thining Yes Yes 4 6
19 – Right elbow Thining Yes Yes 3 4
20 – Left  elbow Thining Yes Yes 5 7
21 – Left  ankle Thining Yes Yes 2 3
22 – Right ankle Thining Yes Yes 2 4
23 – Right knee Proliferati on Yes Yes 4 6
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mission as soon as possible. This can only be 
achieved by appropriate hemostatic treatment that 
will be administered until the ultrasound shows 
complete blood disappearance, which may follow 
some days after clinical resolution (86.9% of the 
patients evaluated imaging resolution was achieved 
after mean 2 days vs. clinical one, only 1 patient = 
4.3% there was clinical/imaging concordance). Ul-
trasound has two roles: the first is confirmation of 
the intra-articular/intramuscular blood collection 
(in 100% of the cases studied); the second one is to 
appreciate the structural integrity of the joint / mus-
cle (19-22).

FIGURE 1. Predominantly hyperechogenous accumulation 
(the intensely hyperechogenous component matches an 
acute hemorrhage, under development at the time of 
examination) with intramuscular localization, on the level of 
the left-side iliopsoas muscular compartment on a child 
who is known to have hemophilia.

FIGURE 2. Under development, in the same patient as in 
Figure 1, the hematoma reduces its size and has a 
heterogeneous appearance (peripheral iso-/discrete 
hypoechogenic with a central hypoechogenic-transonic 
area matching the degraded blood).

FIGURE 3. Acute intra-articular hematoma (right knee) in a 
child known to have severe hemophilia A and inhibitors, 
with recent intra-articular bleeding

FIGURE 4. Polylobate, ovalar, well delimited accumulation 
(apparently encapsulated), heterogeneous through the 
presence of intralesional septums, compatible with acute 
hematoma, localized in the soft areas of the lower right 
popliteal fossa communicating with the articular space, in 
the same patient with severe hemophilia A and inhibitors

FIGURE 5. 
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FIGURES 5 and 6. Transonic accumulation (persistent 
hematoma) on the right knee articulation level, associated 
to the significant synovial proliferation on this level, in a 
child with severe hemophilia A

FIGURE 7. Hyperechogenous accumulation, relatively 
homogenous, localized at the right knee articulation level, 
predominantly in the suprapattelar recess, compatible with 
a hematoma under degradation, in a child known to have 
severe hemophilia A.

CONCLUSIONS

The minimization of chronic impairment with 
irreversible degenerative changes of the musculo-
skeletal system in severe and medium haemophilia 
is the main objective of caring for patients with this 
pathology.

The identification of early articular alterations 
and their evolving prevention can only be achieved 
by a complex periodic monitoring in specialized 
comprehensive centers. The ultrasound examina-
tion confirms the existence of localized or diffuse 
bleedings and provides accurate information on ar-
ticular status and muscle compartment, starting 
from the description of some suggestive aspects of 
early impairment at these levels through asympto-
matic bleeding that can not be clinically objectified 
until significant alterations with structural damage 
components (synovial, cartilage, bone, muscle fib-
ers).

Ultrasound technique is fast, accessible and af-
fordable, with a decisive role in adopting an opti-
mal, personalized treatment to each haemorrhagic 
episode. Thus, by avoiding degenerative musculo-
skeletal progression secondary to hemorrhages, the 
quality of life of patients with hemophilia signifi-
cantly improves.
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