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 � Haemophilia is a group of coagulation disorders inherited 
in an X-linked recessive pattern.

 � Nearly three-quarters of all haemorrhages in haemophilia 
occur in the musculoskeletal system, usually in the large 
muscles and joints of the lower extremity.

 � While prevention of bleeding with active prophylaxis is the 
recommended optimal therapy for severe haemophilia, 
there are many patients suffering from musculoskeletal 
system complications subsequent to uncontrolled bleed-
ing.

 � Recombinant clotting factor concentrates led to home 
treatment of acute bleeding episodes as well as allowing 
for minor and major surgical interventions.

 � Avoiding of further complications by radiosynoviorth-
esis is the first-line recommendation, and arthroplasty is 
regarded as the effective salvage procedure for patients 
presenting with severe disability.

 � Physiotherapy and rehabilitation in haemophilia patients 
are important to return the normal status of joint motion, 
to regain the muscle strength, to obtain the optimal func-
tional levels and to improve patients’ quality of life.
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Introduction
Haemophilia is a rarely seen, X-linked recessive coagula-
tion disorder in which deficiencies of certain clotting fac-
tors are the cause of haemorrhage with minor trauma or 
surgery. The three types of haemophilia are haemophilia A, 
B and C. The most common form, haemophilia A, occurs 
in 1 in 5000 male births. The deficient factor (f) is fVIII. Hae-
mophilia B affects only 1 in 50 000, where there is fIX defi-
ciency. Although bleeding can occur at almost any age, it 
usually comes to clinical attention by the age of one year 
with unexpected bruising over the extremities or haemar-
throsis as the most common clinical manifestations.

Large joints of the lower extremity and elbows are the 
most common target joints. Repeated episodes of haem-
orrhage lead to subsequent degenerative arthritis with 
pain, limited range of motion (ROM), deformity and 
severe contractures (Fig. 1). The severity of haemophilia 
depends on the amount of clotting factor that is missing: 
patients with a circulating factor < 1% have ‘severe’ dis-
ease; those with 1% to 5% are ‘moderate’; and those who 
have > 5% are classified as ‘mild’. Patients with severe hae-
mophilia may bleed once or twice spontaneously per 
week in contrast to those with moderate and mild haemo-
philia in whom trauma or surgery is the cause of haemor-
rhage. Children with target joints which bleed frequently 
have a gradual decrease in sharing activities with their 
friends and cannot maintain their quality of life and even-
tually become disabled. Palazzi et al have classified the 
clinical presentation of affected joints in a simple system 
shown in Table 1. The end stage of the disease is mani-
fested by fibrous contracture, loss of joint space and sub-
stantial disorganization of the joint structures, and pain 
due to degenerative arthritis.1

The availability of concentrated fVIII provides primary 
prophylaxis and replacement therapy when indicated. 
When the child is young, the parents or an immediate 
family member are trained to give them injections; older 
children will be taught how to inject themselves to pre-
vent episodes of bleeding (prophylactic treatment) or to 
treat an episode of bleeding (on-demand treatment). 
Prophylaxis is the key to prevent clinical deterioration of 
the disease; however, it is expensive and frequently can-
not be followed in many countries because of economic 
reasons. Additionally, many patients develop decreased 
compliance with regular injections for infusion of factor 
and its inherent need for venous access. Currently, admin-
istering higher doses of factors immediately after a bleed-
ing episode is a more frequent method of preventing 
further damage (secondary on-demand prophylaxis). 
Since hypervascularity and a fragile state of the synovium 
last about six weeks after a bleed, a similar duration of 
secondary prophylaxis is recommended after each epi-
sode of haemarthrosis.

About 15% to 20% of patients with haemophilia 
develop an inhibitor antibody that prevents the clotting 
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factor from being able to develop blood clots and stop 
bleeding. Different kinds of clotting factors are then 
needed to by-pass the normal clotting sequence and 
induce clotting. This is recognized as the most challeng-
ing complication that delays rehabilitation. Its frequency 
is reported as approximately 25% to 30% of severe hae-
mophilia A patients and 3% to 5% of haemophilia B 
patients who are under prophylactic treatment.2

Improvements in factor replacement safety and effec-
tiveness have made the performance of major surgical 
procedures increasingly possible in recent years, includ-
ing major surgeries such as total joint arthroplasty.3,4

Haemorrhage into the muscle or joints accounts for 
80% to 90% of all bleeding episodes in people with hae-
mophilia.2,5 The knee joint is the most frequent target, 
thought to be due to the large size of the synovial mem-
brane and large rotational forces present. Bleeds are best 
detected by the patient themselves as overt bruising and 
swelling or described as an aura of warmth or tingling 
within the joint preceding the clinical signs. Immediate 
self-administration of factor is then recommended before 
any other diagnostic approach.

Physiotherapy and rehabilitation in haemophilic patients 
are important to return to the normal status of joint 
motion, to regain the muscle strength, to obtain the opti-
mal functional levels and to improve the patients’ quality 
of life.6,7 Primary prophylaxis is the gold standard for treat-
ing the haemophilia patients and rehabilitation should 
always be performed under the cover of prophylactic 
treatment.

Physiotherapy and rehabilitation treatment can be 
divided into three sub-categories:

1) Muscular haematomas
2) Haemarthroses

a) Acute haemarthrosis
b) Chronic arthropathy

3) Rehabilitation after surgery

Rehabilitation of acute haemarthrosis
Haemarthrosis develops within a few hours and the typi-
cal signs in the clinical examination are: an inflamed, 
warm joint; a very limited ROM; and an antalgic flexion 
position of the affected joint (Fig. 2).8,9

As in acute haematomas, the R-RICE regime is the first 
option for treatment of acute haemarthrosis. Immobiliza-
tion of the joint and avoidance of weight-bearing during 
the first week is necessary to prevent re-bleeding and car-
tilage damage. Ravanbov et al10 showed detrimental 
effects of the blood on the overall cartilage function under 
loading. In addition, it is important to provide a proper 
balance between rest, early mobilization and weight-
bearing to prevent the negative effects of immobilization 
while minimizing the re-bleeding.11

Bleedings in the lower extremity require at least one 
day of bed rest and protected weight-bearing on the 
affected side during the following five to seven days. The 
extremity should be elevated when sitting and crutches 
must be used when walking. In knee joint haemarthrosis, 

Table 1. Palazzi classification

Stage Clinical presentation

I. Transient synovitis Secondary prophylaxis is indicated for 6 months
Following therapy, the presenting synovitis should resolve

II. Persistent synovitis Increase in synovial membrane thickness, joint effusion and decreased ROM and peri-articular muscle atrophy
III. Chronic haemophilic arthropathy Significant muscle atrophy and contractures
IV. Ankylosis Fibrous or bony ankylosis

Fig. 1 Clinical presentation and radiographs of a 27-year-old male with left ankle equinus and forefoot clawing due to compartment 
syndrome. This patient has severe haemophilia and suffered from a previous untreated calf-bleeding episode. Immediate post-
operative radiographs demonstrate correction of the equinus deformity by triple arthrodesis.
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applying a compressive bandage is valuable. If the joint 
bleeding is in the upper extremity, similarly, lifting and 
carrying heavy objects are contraindicated for five to 
seven days following haemarthrosis. To provide a suffi-
cient rest position, a supportive sling for the shoulder and 
a ‘long-arm’ posterior plaster splint for the elbow are 
adequate.6,9

Haemarthrosis causes severe disability and reduces the 
quality of life of the haemophilic patient.9 Recurrent 
haemarthrosis results in chronic inflammation of the syn-
ovium. This inflammation is the main cause of the vicious 
cycle of haemarthrosis-synovitis-haemarthrosis. First, the 
synovium becomes unable to re-absorb the intra-articular 
blood and causes synovial hypertrophy. Then, impinge-
ment of the hypervascularized tissues triggers the bleed-
ing again.5,9,12 Therefore, the principal approach is to 
avoid acute joint bleedings; if there is bleeding, it is para-
mount to manage it as rapidly and efficiently as possible.

The recurrent intra-articular haemorrhages cause chon-
drocyte apoptosis (cartilage cell death) which eventually 
results in haemophilic arthropathy. Since more than two 
to three bleeds into the same joint may cause permanent 
joint damage, it is important to control the intra-articular 
bleeding as early as possible to prevent the cartilage and 
joint destruction.9,11

Rehabilitation of muscular haematoma
Muscle haemorrhages occur in 10% to 20% of patients. 
Although bleeding into the central nervous system is < 
5%, it is generally life-threatening.8,9,11 Bleeds into the 
muscle cause a ROM limitation, disability and reduce the 

quality of life of the haemophilia patient.9 Muscle haema-
tomas develop when the muscle is over-stretched or when 
there is direct trauma to the muscle, which leads the fibres 
to tear and bleed. The haematomas in the gluteal or thigh 
regions and calf muscles can reach large sizes; conversely, 
subcutaneous haematomas rarely grow to a large size. 
Depending on the location, some muscle haematomas 
can be hazardous, for example:

 • bleeding into the thigh or gluteal muscles may lead to 
severe anaemia;

 • bleeding into forearm, palm or calf muscles may cause 
compartment syndrome (neurovascular compression);

 • bleeding into gluteal muscles or the popliteal fossa 
may compress the sciatic nerve;

 • bleeding into the anterior compartment of the forearm 
may compress median or ulnar nerves and cause Volk-
mann’s ischaemic contracture;

 • bleeding into the iliopsoas muscle may compress the 
femoral nerve.

Iliopsoas haematoma is one of the most commonly 
seen muscular haematomas in haemophilic patients. 
Since the haematoma grows gradually, it may cause a 
delayed diagnosis. As a result, the diagnosis is usually 
made when symptoms of femoral nerve compression or 
anaemia is observed.11

Muscular bleeding in haemophilia carries the impor-
tant risks of developing compartment syndrome and 
pseudotumours, which have led to a series of serious 
debilitating consequences including death.

The first 48 hours after a muscular bleed is defined as 
the ‘acute phase’ of muscle hematoma. The management 
of an acute haematoma includes: immediate Replacement 
of clotting factors; Rest (immobilization); Ice; Compres-
sion (except iliopsoas muscle); and Elevation (R-RICE 
regime).11

Although the current role of the ice treatment in hae-
mophilia remains controversial, it is believed that cooling 
of blood and tissues can facilitate the control of coagula-
tion and shorten bleeding.9 Ice can be applied for five to 
15 minutes only during the first six hours to avoid skin 
damage.

The second stage, the ‘sub-acute phase’, of muscular 
haematoma is three to 12 days. Rehabilitation during this 
stage includes: pain-free stretching exercises; functional 
massage; and movement to prevent muscle fibrosis.

At the third stage (depending on the patient’s pain and 
performance), gradual muscle strengthening exercises 
can be added to the rehabilitation programme. Hydro-
therapy is a safe and effective method for both the second 
and third stages of muscular haematomas. Proprioceptive 
neuromuscular facilitation techniques can be applied in a 
gentle way, depending on the patients’ tolerance.

Fig. 2 Clinical presentation of a five-year-old male with left 
knee acute haemarthrosis.
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Rehabilitation of chronic arthropathy and 
management of deformities of upper and 
lower limbs
Severe limitation of the joint motion and muscle atrophy 
are the major complications in haemophilic patients with 
chronic arthropathy (Fig. 1). Physiotherapy and rehabilita-
tion sessions should be introduced and performed daily, 
as tolerated by the patient, to improve the joint mobility 
as well as the muscle strength.2 The rehabilitation pro-
gramme should be patient-specific and include four main 
exercise treatments such as stretching, strengthening, bal-
ance, proprioception and aerobic exercises to increase 
physical fitness.2,13

Although the shoulder has never been considered a tar-
get joint in haemophilic patients, many adult haemophiliacs 
suffer from rotator cuff impingement or arthritis. In the 
management of shoulder pain, conservative treatment with 
physiotherapy should be considered first.14,15 Persistence of 
symptoms despite effective conservative treatment may 
indicate the need for arthroscopic synovectomy.14 Arthro-
scopic synovectomy in the shoulder controls bleeding 
and reduces pain, but it is less effective in improving artic-
ular function.14,15

The elbow is the most frequently affected upper limb 
joint in haemophilia. Chronic haemophilic synovitis of the 
elbow eventually leads to enlargement of the radial head 
and arthropathy (Fig. 3). Radial head hypertrophy is 
regarded as the source of pain, with recurrent bleeding, 
and loss in forearm rotation. Excision of the radial head is 

usually required to improve the forearm rotation but mini-
mal or no improvement in flexion–extension should be 
anticipated.16

In comparison with other large joints of the lower extrem-
ity, the hip presents fewer bleeding episodes in haemo-
philiacs while the iliopsoas muscle is frequently responsible 
for bleeding around the hip joint. This is a critical site of 
bleeding which may cause femoral nerve palsy. Early iden-
tification and proper management consisting of hospitali-
zation, strict bed rest, factor replacement and sometimes 
haematoma evacuation should be implemented.

In patients with haemophilia the knees tend to bleed 
from an age, as early as two to five years, and it is the most 
affected joint. Management of bleeding into the knee and 
treatment of its deformities are discussed in detail in 
related sections. Patients with advanced arthropathy of 
the ankle may benefit from arthrodesis. Corrective osteot-
omy may be beneficial in axial lower limb deformities, 
around the hip, knee and ankle. This may be an option for 
patients in whom joint replacement is not available or not 
desirable.13

Radiosynoviorthesis
In the presence of chronic synovitis and recurrent haemar-
throsis the first-line treatment of the chronic synovitis 
unresponsive to haematological treatment is radiosyn-
oviorthesis (RS).17 In practice, more than three bleeding 
episodes into the target joint during the last six months 
despite factor replacement are regarded as an indication 
to proceed with synoviorthesis. It can be performed at any 
age (ideally after the first year of life).

Synoviorthesis is an effective method to reduce the 
frequency of haemarthrosis in joints presenting with 
chronic synovitis. This is a highly effective treatment for 
reducing pain, discomfort and slowing down the arthri-
tis progression.

There are two basic types of synoviorthesis: chemical 
and radiation synoviorthesis. They are realized with cor-
ticosteroid, rifampicin or with Beta-emitting isotopes 
consecutively. Beta-emitting agents are preferred due to 
low penetration rates and their safety for body exposure 
to radiation when compared with gamma irradiation. 
Yttrium-90, Rhenium-186 and Phosporus-32 have differ-
ent tissue penetration rates compatible with the variable 
synovial thickness of different joint sizes of the upper 
and lower extremity. Large colloid particle forms are 
effective to avoid vascular contamination.7,17,18 Chemi-
cal synovectomy is outdated because it requires weekly 
painful injections until the synovitis is controlled.19,20 
On average, radiosynovectomy has a 75% to 80% satis-
factory outcome in the long term. However, for the 
remaining 25%, a sequence of repeated injections is 
required for an eventual success. If RS is repeated three 

Fig. 3 A 28-year-old male patient suffering from a severe left 
elbow deformity presenting with total loss of joint motion 
and neurological impairment, due to advanced haemophilic 
arthropathy.
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times with three- to six-month intervals without signifi-
cant clinical success, an arthroscopic synovectomy should 
be considered, which is seldom necessary today.9,11,20 
Specific protocols are developed in centres to ascertain 
the factor replacement, suitable anaesthesia, degree of 
immobilization and patient management.18,19 After 30 
years of using radiation synovectomy worldwide, no sys-
temic adverse reaction has been reported in relation to 
the radioactive materials.

Radionuclide synovectomy is performed in outpatient 
clinics, it is a cost-effective and highly efficient way and 
two joints can be injected in a single session. Today it is 
the procedure of choice for chronic synovitis.13,18

Fractures
Fractures are relatively less frequent in this disease, due to 
patients’ protected lifestyle and lower level of activities. 
However, a person with haemophilic arthropathy should 
still be considered at risk for fractures around joints that 
have significant loss of motion and in bones that are osteo-
porotic.18 Caviglia et al21 reported the largest series of 151 
fractures in haemophiliacs. They have underlined a chang-
ing pattern of fractures, becoming more common in the 
upper extremity, with occurrence at younger ages but 
being less frequent overall.

The neurological and vascular status of the region dis-
tal to the fracture should be monitored and recorded 
before and after dealing with the fracture.18 Compartment 
syndrome is more likely to occur in haemophilic patients, 
so documenting the neurovascular function is vital.18,21 
However, complications are now less frequent due to the 
advent of new and more feasible treatments, conse-
quently producing less impairment of the patient’s qual-
ity of life.18,21

According to the 2012 guidelines of World Federation 
of Hemophilia (WFH), fracture management should 
include immediate factor concentrate replacement to a 
level of at least 50%, maintained for three to five days and 
then maintained for ten to 14 days for the upper extremity 
and one week longer for lower extremity fractures, i.e. 
while the fracture becomes stabilized and to prevent soft-
tissue bleeding.18

The fracture management plan should be appropriate 
for the specific fracture and follow the same principles as 
used for standard modern operative treatment techniques 
under appropriate coverage of clotting factor concen-
trates. Expectations for healing and functional outcome 
should be the same as in non-haemophiliacs.18

When a conservative treatment is indicated, splints are 
preferred over circumferential casting.22 Internal fixation 
with nails and plates are the first line of treatment for sur-
gical fracture management. Fractures presenting with skin 

breakdown or necrosis due to excessive haematoma for-
mation or late presentation of fractures in an infected state 
may require external fixators. In patients with nonunion, 
total knee arthroplasty (TkA) is another possible surgical 
treatment (Fig. 4).13,18

Fractures adjacent to joints with existing haemophilic 
joint degeneration deserve special attention. Prolonged 
immobilization is prone to lead to significant limitation of 
ROM and should be avoided. Physiotherapy should be 
started as soon as the fracture is stabilized to restore 
motion, muscle strength and function. Regular exercise, 
fall-prevention strategies, and optimization of calcium 
and vitamin D intake are all recommended for further frac-
ture prevention.18

Fig. 4 A 24-year-old male patient with neglected intracondylar 
nonunion of his right knee. Severe deformity required one stage 
reduction, fracture fixation and joint replacement by a centrally 
constrained condylar TkA.
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Pseudotumours
Starker described this potentially limb-threatening and 
life-threatening condition unique to haemophilia in 1918. 
It is most commonly seen in the long bones or pelvis. It 
occurs as a result of inadequately treated and incom-
pletely resorbed soft-tissue clots, usually in a muscle or 
adjacent to the periosteum where the bleeding is encap-
sulated and erodes into the bone. Pseudotumours pro-
duce recognizable vascularization and, if not treated, can 
reach an enormous size causing pressure on the neuro-
vascular structures and pathological fractures that mimic 
malignant tumours. A fistula can develop through the 
overlying skin (Fig. 5).13,18

Generally, they are observed in patients who live far 
from treatment centres or who have no follow-up of their 
treatment, so they present late for adequate treatment. 
The incidence of haemophilic cysts and pseudotumours is 
1.56%; both appear frequently in the second or third dec-
ade of life in patients with severe fVIII or fIX deficiency.23

Diagnosis is made by the physical finding of a localized 
mass. Femoral location is the most frequent, followed by 
the pelvis and, less frequently, the tibia. Radiographs are 
usually enough, although complementary studies may  
be needed to evaluate the soft tissues. MRI and three- 
dimensional CT are recommended.18 Management depends 
on the site, size, rate of growth and effect on adjoining 
structures. Options recommended by WFH Guidelines 
include an initial conservative approach with at least six 
weeks of factor administration at 25% to 30% and immobi-
lization until radiographic evidence of healing occurs.13,18

A follow-up MRI is recommended at the end of six 
weeks. If the tumour is decreasing, factor replacement is 
continued and MRI is repeated for three cycles. Percutane-
ous treatment is indicated when the cyst continues to 
increase in size despite preventive treatment, when the 

rupture of the haematoma is imminent, for the prevention 
of skin necrosis, and when there is associated neurovascu-
lar injury. Aspiration followed by injections of fibrin glue, 
arterial embolization or radiotherapy may heal some 
lesions. Radical open surgery, if necessary, will be much 
easier if the tumour has shrunk.23

Surgical excisions, including limb amputations, may be 
necessary for large pseudotumours, particularly if they 
erode long bones. Large abdominal pseudotumours pre-
sent a special challenge in surgical management of hae-
mophilia; surgery must only be performed by teams with 
appropriate experience in haemophilia management.23

Elective orthopaedic surgery for advanced 
severe arthropathy
Surgery in patients with haemophilia is classified as ‘major’ 
or ‘minor’ regarding the difficulty they present in haemo-
stasis with minor surgery including only superficial soft-
tissue procedures requiring a small incision.

A major surgical procedure is defined as one requiring 
factor replacement for more than five consecutive days.24 
Administration at a peak level of factor of 50% to 80% for 
minor surgery and 80% to 100% for a major procedure is 
recommended. Major orthopaedic surgical procedures 
include arthroscopic release of intra-articular adhesions or 
open extra-articular contracture release, removal of pseu-
dotumours, osteotomy to correct existing angular deform-
ities, arthrodesis of smaller joints and prosthetic joint 
replacement of large joints (hip, knee, shoulder, elbow 
and ankle).13,18

Current guidance recommends that all surgical proce-
dures in patients with haemophilia should ideally be man-
aged in a haemophilia treatment centre with collaboration 
of a multidisciplinary team consisting of a haematologist, 

Fig. 5 A 46-year-old male patient with a large pelvic pseudotumor that has protruded through the skin. This lesion was infected 
and presented with recurrent bleeding episodes. MRI of the same patient demonstrates massive iliac bone destruction and a large 
intrapelvic mass with external communication. The patient died due to consequent sepsis.
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surgeon, anaesthetist, nurse, physical therapist, labora-
tory technicians, social worker and pharmacist.11,13,18 
Effective communication and coordination between these 
healthcare providers and the patient/patient’s family is 
essential to the success of surgical interventions.

Total joint arthroplasty
Many haemophilic patients experience multiple haemar-
throsis episodes in a target joint and develop severe joint 
destruction as early as during their second or third decade 
of life. Joint preservation is no longer possible and the 
remaining available treatment is total joint arthroplasty, 
especially for major joints of the lower extremity.

End-stage haemophilic arthropathy in the hip or knee 
joint can be successfully treated with total joint arthro-
plasty. However, the success rate compared with a pri-
mary arthritis cohort may not be as good and certain 
pre-operative knee characteristics may affect the func-
tional results. Haemophiliac patients with advanced knee 
arthritis frequently present with complex knee deformities. 

The most common deformity is flexion contracture; it is 
usually associated with external rotation and posterior 
subluxation of the tibia on the femur to the lateral side with 
a valgus deformity.1,25 The co-existence of limited ROM 
and soft-tissue contractures due to fibrosis present techni-
cal difficulties during TkA (Fig. 6). During the course of the 
operation, extensive soft-tissue releases are required to 
correct the malalignment and contractures as well as some 
proximalization of the joint line with increased resection of 
the distal femur. The femur and tibia may display peri- 
articular osteopenia and may be further weakened by large 
cysts. A review of the literature reveals a common practice 
of resecting the posterior cruciate ligament and implanting 
a posterior cruciate-substituting total knee prosthesis 
design for better deformity correction.26,27 Existing joint 
destruction may require bone grafting and utilization of 
revision components such as stems, augments or wedges. 
Associated hip and ankle arthritis with deformities are fre-
quently addressed with additional surgery.

Several authors have reported that patients tend to 
have less favourable knee functional scores and increased 

Fig. 6 Clinical presentation of a haemophiliac patient with Palazzi Stage III arthritis of both knees. The patient was suffering 
from severe deformity consisting of flexion contractures, valgus angulation and joint stiffness. Lateral radiograph of his left knee 
demonstrates destructive arthritis. Intra-operative radiography of the same patient shows severe bony destruction, cyst formation, 
haemosiderosis, and dark-coloured/fibrotic nature of the synovial tissue. Correction of severe flexion contracture was achieved by a 
TkA at the five-year follow-up visit.
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post-operative complications related to existing pre-
operative contractures.25,27 Silva et al27 anticipated less-
than-optimal knee motion after total knee replacement in 
haemophilic arthropathy because of arthrofibrosis, but 
emphasized the high patient satisfaction due to excellent 
pain control despite the restricted ROM. kagaya et al,28 in 
their computer analysis of human gait, have stated that hip 
or knee flexion contracture of > 15° and absence of ankle 
equinus is required to maintain positive step-length and 
forward movement of the centre of gravity. Our observa-
tion indicates that 27.5° of pre-operative flexion contrac-
ture is the threshold for avoiding post-operative knee 
flexion contractures in 98.8% of the cases (specificity 
85.7%, sensitivity 100%, p < 0.001).29,30 Despite the possi-
ble long-term complications of TkA in younger age groups, 
we suggest that surgical intervention in haemophiliacs 
should not be delayed for better functional knee scores and 
fewer bleeding episodes during the course of follow-up.

TkA in haemophiliac individuals carries a considerably 
higher risk for complications, in the range of 0% to 
31.5%.30,31 Anticipated complications include: high risk of 
infection; co-existing diseases that compromise the 
immune system such as hepatitis and HIV positivity; fre-
quent intra-articular bleeding and haematoma formation; 

which are more prominent in patients with inhibitors to 
fVIII and fIX; and patients receiving immunosuppression 
for its treatment.32–35

Moore at al30 reviewed studies published between 
1980 and 2015 in a meta-analysis to guide clinicians 
regarding outcome expectations after TkA in patients with 
haemophilia. A total of 336 TkAs in 254 patients were ana-
lysed with a mean follow-up of 6.3 years. Statistically sig-
nificant ROM improvements were found with a 9.72° 
improvement of flexion contracture and an average of 
15.69° increase in flexion. knee scores showed statistically 
significant improvements in both clinical and functional 
scores. Despite an inevitably high complication rate of 
31.5%, the authors have concluded that TkA is an effec-
tive procedure for improving ROM and decreasing func-
tional deficits in advance haemophilic arthropathy.

Regarding patients with inhibitors, FEIBA (factor eight 
by-passing activity) and recombinant active fVIII concen-
trations have made major orthopaedic surgery possible.35 
However, in patients with inhibitors, it is desirable to defer 
surgery until the antibody titre is < 5 Bethesda units.36

Physiotherapy and rehabilitation play an important role 
in restoring the knee ROM and functional outcomes after 
TkA (Table 2).11,13,37

Table 2. Rehabilitation after TKA in patients with haemophilia

Inpatient rehabilitation •  Pain evaluation with visual analogue scale
•  Ice (3 times per day) with lower extremity elevated 20 to 30 minutes
•  Continuous passive motion (first week after surgery)
•  Weight-bearing as tolerated
•  Ambulation with walker
•  Observation of the incision
•  Increase the knee flexion gradually

Exercises
Post-operative day 1

•  Ankle pumping
•  Isometrics for quadriceps, gluteal and hip abductor muscles
•  Heel-slide exercises
•  Weight-bearing exercises
•  Transvers to chair or to bathroom from bed

Post-operative day 2 •  Continue the previous exercises
•  Active assistive range of knee motion exercises
•  Active assistive (AA) straight leg raises (SLR)
•  Knee extension exercises

Post-operative days 3 to 5 •  Continue the previous exercises
•  Increase the walking distance
•  Stair ascending and descending

Post-operative Goals Exercises
Weeks 1 to 4 •  Progression of the early phase exercises

•   Full knee extension and 90° knee flexion (depends on the 
pre-operative levels)

•  Improvement of the gait pattern
•  Improvement of the weight-bearing on the surgery side
•  Improvement of balance
•   Improvement of the neuromuscular function of quadriceps 

and gluteus maximus

•  Postural exercises while sitting and standing
•   Closed kinetic chain exercises for quadriceps, hip abductors, 

and hamstring muscles
•  AA knee flexion–extension exercises while sitting
•  Gentle stretching for gastro-soleus muscles
•  Patellar mobilization
•  Hip abduction while standing or side-lying

Weeks 4 to 12 •  Normal gait pattern
•  Progression of ROM exercises
•  Progression of hip abduction and adduction exercises
•  Gait training on soft surfaces
•  Balance and proprioceptive exercises

•  Treadmill walking
•  Heel strike, toe-off exercises
•  Bridge exercises
•  Terminal knee extension
•   Open kinetic chain exercises in different knee ranges such as 

90°-60°-45°etc.
•  Proprioceptive neuromuscular facilitation (PNF) techniques
•  Hip strengthening exercises with ‘TheraBand’
•  Side walking
•  Proprioceptive exercises
•  Exercises on balance board
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Conclusions
Haemophilia management requires a team approach, of 
which the patient and the family are a part because com-
pliance has ultimate importance. With the administration 
of National Joint Registries, every child with haemophilia 
has to be followed closely with regular multi-team visits. 
Musculoskeletal affections are the most common prob-
lems for this particular group of patients to seek health-
care. Effective collaboration with orthopaedic departments 
and haemophilia services and societies have a significant 
contributing role in this lifelong management.
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