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viii

There are new perspectives in the treatment of intra-articular
complications of haemophilia that I have tried to clarify in this
book with the help of clinicians and academics who have a high
degree of expertize in the field. The patient with haemophilia
presents a particular challenge for those providing musculo-
skeletal care. Haemophilia is a lifelong inherited bleeding dis-
order characterized by spontaneous bleeding resulting in painful
joint deformities.

Unfortunately 70% of those with haemophilia worldwide
have no access to adequate haematological care. Many of those
individuals are untreated, and therefore suffer enormously.
Often, expert orthopaedic care cannot be provided to the
haemophilia patient because of the constraint of lack of clotting
factor provision for economic reasons.

In the so-called ‘developed world’, the availability of safe 
and effective clotting factor concentrate has enabled the
orthopaedic surgeon to approach the patient with haemophilia
with almost the same security as a patient without a bleeding
disorder. The development of high-purity concentrates has
enabled peri-operative delivery of clotting factor by continuous

infusion, giving added safety during the period of surgery and
the possibility of more intensive physiotherapy and rehabilita-
tion postoperatively. The newer recombinant clotting factor con-
centrates are particularly easy to deliver by continuous infusion.

Today, synoviortheses, synovectomies, joint debridéments,
tendon lengthenings, osteotomies, joint fusions, removals of
osteophytes and haemophilic cysts, joint arthroplasties and
other orthopaedic procedures can be performed to relieve 
pain. Furthermore, these procedures are now available for the
patient with an inhibitor (alloantibodies against infused exog-
enous factor VIII or IX).

I have tried to provide an in-depth analysis of the new per-
spectives involved in the treatment of those with haemophilia,
and I hope that this book will provide information that will 
be helpful for those treating the articular manifestations of
haemophilia. My experience as Editor of this book has been
rewarding and challenging. I am indebted to my colleagues who
have contributed chapters.

Editor: E.C. Rodriguez-Merchan
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Introduction

The management of orthopaedic problems in haemophiliacs
requires a haematologist, whose function is to control haemo-
stasis, an orthopaedist, physical therapist, orthotist and occupa-
tional therapist, all of whom concentrate on the preservation
and restoration of function to the musculoskeletal system. The
clinical severity of haemophilia is usually related to the plasma
level of factor VIII or factor IX. Patients are classified as having
mild, moderate or severe haemophilia depending on the level of
the deficient factor, which can be > 5% of normal in mild cases
and < 1% of normal in severe haemophilia. This is reflected in the
frequency and causes of bleeding. Whereas a patient with mild
haemophilia will bleed rarely, usually only after significant
trauma or surgery, those with severe haemophilia may have
several episodes per month, and typically bleed spontaneously
as a result of minimal trauma or activities of daily living. Over
90% of bleeding episodes in haemophilic patients occur within
the musculoskeletal system and, of these, 80% occur within the
joints.

Management of intra-articular bleeds

The vast majority of bleeding episodes in haemophiliacs occur
within the joints (haemarthrosis). Of these haemorrhages, the
ankles, elbows and knees account for almost 80%. The involved
articulation is usually held in flexion, and active and passive
motion is painful and very restricted. With the early provision
of the missing coagulation factor, haemorrhages can be con-
trolled and conservative orthopaedic management can usually
terminate the episode without any long-term complications.

Should the haemorrhage persist or a re-bleed occur, the 
synovium begins to hypertrophy (Fig. 1.1) and a vicious circle
of chronic synovitis develops, leading to joint destruction and
classical osteoarthropathy. The hypertrophic synovium is char-
acterized by villous formation, markedly increased vascularity
and the chronic presence of inflammatory cells. Synovitis
causes hypertrophy of the epiphyseal growth plates [1].

Bone hypertrophy may lead to leg length discrepancies, angular
deformities and alterations of contour in the developing skeleton.

If the synovitis is not controlled, cartilage damage will follow.
The synoviocytes disintegrate and release lysosomal enzymes,
which not only destroy articular cartilage but also further inflame
the synovial tissue. Blood breakdown products also affect the
chondrocytes. The haemosiderin staining of the synovium and
cartilage bears testimony to the destructive elements of prote-
olytic enzymes. Symptoms of chronic arthropathy typically
develop by the second or third decade. As the joint cartilage
progressively degrades, deterioration in joint function occurs.

Continuous prophylactic clotting factor 
replacement (prophylactic therapy)

Prophylactic therapy has been reported to slow the natural
course of haemophilic arthropathy. Swedish authors were the
first to report that continuous prophylaxis from ages 2 to 18
years prevented the development of haemophilic arthropathy if
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Fig. 1.1 Magnetic resonance imaging (MRI) scan of an elbow showing
a severe degree of chronic haemophilic synovitis.



the concentration of the patient’s deficient factor was prevented
from falling below 1% of normal [2]. This can be achieved with
administration of 25–40 units/kg factor VIII three times weekly
in patients with haemophilia A and 25–40 units/kg factor IX
twice weekly in patients with haemophilia B.

Management of haemarthroses

If prophylactic therapy is not feasible because of expense or
lack of venous access, then a major haemarthrosis must be
aggressively treated to prevent progression to synovitis, recur-
rent joint bleeds and, ultimately, end-stage arthritis. These joint
bleeds need the following:
1 transfusion to 50%;
2 aspiration (arthrocentesis) to debulk the joint blood;
3 short-term splinting for 48 h; and
4 transfusion every 48 h until the joint is fully rehabilitated and
there is no evidence of synovitis. This requires 10–30 days of
transfusion.

Management of synovitis

If left untreated, synovitis followed by degenerative changes
within the joint will occur and a stiff or painful joint will result.
Both surgical synovectomy and radioactive synoviorthesis 
are procedures for synovial destruction used in a number of
haemophilia centres for the management of chronic haemo-
philic synovitis. Taking into account the risk of infection after
surgical procedures in human immunodeficiency virus (HIV)
positive patients, synoviorthesis is recommended first. Radio-
active synoviorthesis is also of particular interest in patients
with haemophilia caused by factor inhibitors, who otherwise
are difficult to treat. No complication related to radiation 
synovectomy has been reported to date. For the treatment of
chronic haemophilic synovitis, synoviorthesis should always be
indicated as the first procedure. It is an easy procedure with a
number of satisfactory results [3].

With 198Au synoviorthesis there is an expected 75% success
rate, while with 90Y synoviorthesis there is an expected 85% or
more success rate. It is important to emphasize that no more
than three synoviortheses can be repeated with a 3-month interval
between them. If, after three procedures, synoviorthesis fails, 
a surgical synovectomy is indicated. Rifampicin is expected 
to produce similar results to 90Y in the small joints (elbows and
ankles), but several weekly, painful injections are needed; in
addition, rifampicin synoviorthesis is not recommended for the
knee joint. Surgical synovectomy generally achieves similar
results to 90Y synoviorthesis; however, as it is a surgical proce-
dure under general anaesthesia, it is accompanied by a certain
number of complications common to surgical procedures.

When surgical synovectomy is indicated for the knee, arthro-
scopic synovectomy is recommended because of the lower risk
of infection and lack of postoperative mobility; however, there
are no true comparative studies to conclude which type of 

synovectomy is most efficient. For the elbows and ankles, open
surgical synovectomy is advised. It is possible that the way 
forward is to use radioactive synoviorthesis (90Y or 32P) first,
and then up to three times. If this fails for the knee, then arthro-
scopic synovectomy is indicated. Open surgical synovectomy
for the knee should be the method of last resort, after three pre-
vious failures with the other procedures. Although difficulties
arise when comparing different studies regarding synovitis of
the knee, the decreased frequency of haemarthrosis after synov-
iorthesis is not as great as after operative synovectomy.

From the point of view of quality of life and economy,
radioactive synoviorthesis offers advantages in that it is usually
almost painless and requires minimum replacement therapy.
Open surgical synovectomy of the knee in haemophilic patients
who are managed with conventional postoperative therapy has
frequently been complicated by a loss of motion, even with pro-
longed inpatient treatment. Rehabilitation after synovectomy
of the knee is particularly difficult for children with haemo-
philia because they tend to be less motivated and co-operate 
less with the postoperative physical therapy programme. The
rationale behind arthroscopic synovectomy of the knee in
haemophilia is to provide a similar decrease in bleeding episodes
as open synovectomy, while avoiding the loss of range of motion
that can occur.

Personal experience and the general recommendation among
orthopaedic surgeons and haematologists is that when three
early consecutive synoviortheses (repeated every 3 months) fail
to halt synovitis, a surgical synovectomy (open or by arthroscopy)
should be immediately considered. Although patients are
admitted to hospital for synoviorthesis for haematological
preparation, it must be recognized that it is not necessary in
every case and the procedure could be performed at the out-
patient clinic with minimal risks. Radioactive synoviorthesis
should be performed in very young patients, when the amount
of synovial membrane is still moderate. Once the degree of syn-
ovitis has become severe, the expected results of synoviorthesis
are decreased.

Management of flexion contractures (tendon
lengthening, extension osteotomy and 
external fixators)

In those patients with flexion contractures of the knee or 
ankle, provided the joints are preserved (without haemophilic
arthropathy), it is advisable to carry out a tendon lengthening
procedure in order to obtain adequate joint extension and to
improve articular function. The most frequent tendon length-
ening classically performed on haemophiliacs are Z-lengthening
of the Achilles tendon (to correct equinus of the foot) and the
so-called hamstrings release (commonly associated with a pos-
terior capsulotomy) for flexion contractures of the knee.

At the knee, extension supracondylar osteotomy can be used
to correct a fixed-knee flexion contracture. It is a major proced-
ure which requires fracturing the femur at its supracondylar
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area and then performing bone fixation by means of an ade-
quate internal fixation device. External fixators can not only be
used for fixation of fractures, such as those at the distal radius,
but also for the treatment of flexion contractures. The aim is to
obtain a progressive but efficient straightening of the affected
joint, the most common being the circular fixator of Ilizarov.

The implantation of an external fixator is a rather complicated
procedure, especially regarding its postoperative care. It has an
extension device that allows an extension of 1°/day, up to a
maximum of about 30°. Later on, in a second surgical procedure,
the external fixator is removed and an orthosis is indicated in
order to maintain the extension gained during the procedure. 
In other words, what an external fixator achieves is a slow but
progressive extension of the soft tissues (including tendons,
nerves and vessels). An excessively rapid extension will cause
nerve paralysis, such as of the peroneal nerve at the knee. These
procedures must be carried out when the contractures are only
moderate and after the failure of conservative treatment. At the
knee, such a conservative treatment entails the use of a exten-
sion traction followed by an orthosis of progressive extension
together with a rehabilitation programme.

Management of haemophilic arthropathy

General principles

The orthopaedic complications of haemophilia are patient-
specific and treatment protocols often need to be tailored to suit
the individual. There are a number of orthopaedic procedures
that can be carried out in haemophilic joints when a severe
degree of arthropathy is reached.

Curettage of subchondral bone cysts and cheilectomy

Some haemophilic patients present with large subchondral
cysts on the humeral head or the proximal tibia. When such
cysts are symptomatic, curettage and filling with fibrin glue
and/or cancellous bone graft is recommended. Other patients
present with an anterior osteophyte at the distal tibia (ankle
joint) that elicits pain at foot dorsiflexion and when walking.
Under such circumstances the surgical removal of the osteo-
phyte (cheilectomy) is indicated. It is commonly performed by
open surgery although it can also be carried out by arthroscopy.

Joint débridement

Joint débridement is commonly performed on young patients
with severe haemophilic arthropathy of the knee, in patients
who the orthopaedic surgeon in charge considers are too young
to indicate a total joint replacement. In other words, débride-
ment is a procedure that can alleviate articular pain and bleed-
ing for a number of years and delays the need for a total joint
arthroplasty. Joint débridement consists of opening the joint 
in order to remove existing osteophytes, resect the synovium

and carry out curettage of the articular cartilage of femoral
condyles, tibial plateaus and patella.

Some authors do not believe in the efficacy of débridement
and so when facing a severe degree of arthropathy in a young
patient they directly indicate a total knee replacement. It should
be emphasized that if débridement fails, a joint arthroplasty can
be performed by the same approach. Some authors perform
joint débridement by arthroscopic means with similar results 
to open surgery. Often, a synovectomy and débridement are
performed together because haemophilic synovitis and early
arthropathy commonly coexist. Again, postoperative rehab-
ilitation is paramount to avoid loss of range of motion, and 
therefore should be associated with adequate haematological
control in order to avoid re-bleedings.

Realignment osteotomy

Sometimes, during childhood, adolescence or early adulthood,
haemophilic joints undergo an alteration of their normal axis.
Knees show varus, valgus and flexion deformities, and some-
thing similar may occur at the ankle joint. When the malaligned
joint is painful, the patient needs an alignment osteotomy. The
most common osteotomies performed in haemophiliacs are:
proximal tibial valgus osteotomy, supracondylar femoral varus
osteotomy, ankle alignment osteotomy and knee extension
osteotomy.

In all of these the rationale is to produce a fracture at an 
adequate place in order to re-align the joint to a normal axis.
After the osteotomy it is necessary to obtain an adequate bone
fixation by any kind of internal fixation device. (I have some-
times corrected a flexion contracture of the knee at the same
time as a spontaneous supracondylar fracture of the femur.)
When axial malalignment occurs in a joint with severe haemo-
philic arthropathy, a total joint arthroplasty is usually indicated
and hence both problems can be solved at the same time.

Arthrodesis

Joint fusion (arthrodesis) is today used only at the ankle. It is
indicated when a severe ankle arthropathy causes intense 
pain and/or disability, ankle arthroplasty being the alternative.
However, ankle replacement has not been proved to be better
than arthrodesis (not only in haemophiliacs). Ankle arthrodesis
usually requires two approaches in order to remove the involved
cartilaginous surfaces of distal tibia and talus. Then it is 
necessary to compress the surfaces using lag screws, staples or
an external fixator. By 10–12 weeks joint fusion is usually
achieved and hence all immobilization devices can be removed.
Ankle pain is likely to disappear although subtalar pain some-
times appears after arthrodesis. Such pain is a result of the
abnormal biomechanics of the foot after ankle fusion. In sum-
mary, ankle arthrodesis is an extreme surgical procedure  which
considerably improves joint pain but sometimes provokes
another type of pain, usually not so intense as the primary one.
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Joint prosthesis

The most common total joint replacements performed in adult
haemophilic patients are at the hip and at the knee, and they are
indicated when pain and disability are intense. Hip arthropathy
causes pain at the groin which can irradiate to the ipsilateral
knee. Sometimes it is advisable to perform two or three surgical
procedures in a single surgical session in order to maximize the
whole function of the affected limbs. Alternatively, it is possible
to operate on the most painful joint first and then treat the 
others (3–6 months later). Shoulder and elbow arthroplasties
have been rarely used in haemophilia because their results have
not been as successful as those obtained in hips and knees.

Total knee replacement
Most total knee arthroplasties (TKAs) are versions of a total
condylar arthroplasty. The surgical procedure is commonly
performed under ischaemia through a straight anterior incision

and a parapatellar medial approach. It is carried out with the
help of intra- and extramedullary guides, which facilitate ade-
quate bone cuts on distal femur and proximal tibia; these cuts
are needed for the implantation of the prosthetic components,
using bone cement. Both cruciate ligaments (anterior and 
posterior) are usually removed during the operation. After the
implantation of the prosthesis, the tourniquet is released in
order to carry out meticulous haemostasis. The results obtained
with TKA in haemophilia are quite satisfactory so far, which is
why a prosthesis is considered to be a good procedure in severe
cases of knee haemophilic arthropathy (Fig. 1.2).

Total hip replacement
Although there are a number of prosthetic models (cemented
and cementless), the most commonly used is Charnley’s
cemented low-friction arthroplasty. The indications for a total
hip arthroplasty are intense groin pain (sometimes irradiating
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Fig. 1.2 Total knee arthroplasty for severe haemophilic arthropathy of the left knee of a 20-year-old patient. Arthropathy developed after 20 years of
uncontrolled haemophilic synovitis: (a) clinical view of the synovitis; (b) Anteroposterior (AP) preoperative radiograph at the age of 40; (c) lateral
preoperative view;

(a)

(c) (b)



to the ipsilateral knee) associated with advanced haemophilic
arthropathy. There are a number of surgical approaches, but
the most commonly used are the lateral and the posterior
approaches. During the surgical procedure the acetabulum has
to be reamed before the implantation of the acetabular compon-
ent, the femoral head has to be removed and the femoral canal
prepared for the implantation of the femoral stem. Published
results have been highly satisfactory in haemophilia.

Anatomical considerations

Shoulder arthropathy

Growth disturbance of the epiphysis may cause a small atrophic
humeral head with a varus deformity. In the mature shoulder,
osteophyte formation may be pronounced. Arthrodesis of the
shoulder has proved to be a good and reliable procedure.
However, in haemophiliacs, where elbow joint destruction and
limitation of movement are common, this procedure must be

more critically reviewed. Total joint arthroplasty remains 
controversial.

Elbow arthropathy

Because of the severe valgus deformity that many haemophilic
patients have at the elbow, the ulnar nerve can be overstretched.
Such a problem is usually detected early because of the typical
paraesthesias that are encountered at the fourth and fifth fingers.
Diagnosis is confirmed by means of an electromyogram (EMG),
which defines whether the involvement is a neurapraxia, neu-
rotmesis or axonotmesis: that is to say, whether the involvement
is reversible, partially reversible or irreversible, respectively.
The surgical procedure consists of the release of the ulnar nerve
from the sulcus where it normally runs (neurolysis). It is a relat-
ively simple procedure with a high rate of satisfactory results,
provided that the lesion is reversible.

Ishiguro et al. [4] investigated the characteristics of haemophilic
arthropathy of the elbow joint in 32 patients aged 5–12 years
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Fig. 1.2 (cont’d) (d) AP radiograph at 5 years; and (e) lateral view at 5 years. The result was excellent.



who had been followed from infancy. There was a discrepancy
between the growth of the intra-articular subchondral epiphyseal
cartilage and the cartilage of the medial and lateral epicondyles
(apophyseal cartilage). This differential growth may be an
important factor in the development of complicated and vari-
able haemophilic elbow deformities. As this joint may prove to
be problematic, the surgical options are greatly reduced.

Excision of the radial head and partial open synovectomy is 
a consistently reliable operation, which appears to prolong the
functional life of the elbow joint. With proper selection it dram-
atically reduces the rate of haemarthroses, improves forearm
prono-supiration by 20–60°, decreases pain, improves func-
tion and does not cause elbow instability. The use of total
elbow joint replacement is not yet an accepted form of therapy,
and so two options remain: the use of an orthotic brace or
arthrodesis.

Hip arthropathy

Fortunately, bleeds into the hip joint are uncommon. However,
they carry the added risk of developing avascular necrosis.
Haemorrhages in the growing hip may result in changes similar
to Perthes’ disease. To reduce the risk of avascular necrosis,
these patients should have the hip joint aspirated. End-stage
haemophilic arthropathy necessitating arthroplasty is infre-
quent in the hip. Although results are inferior to those obtained
in arthrosis, total hip replacement should be considered in
haemophiliacs. Kelley et al. [5] reported a high rate of loosen-
ing of cemented hip prostheses in patients with haemophilia.
There was also a high overall rate of mortality and a high rate 
of late deep infection in patients who were seropositive for
HIV.

Knee arthropathy

Smith et al. [6] proposed that angular deformities in the lower
limbs placed a varus or valgus strain on the knee joint, and that
this malalignment was the trigger for haemarthroses. Based
upon this theory, osteotomies were carried out on the long
bones. Arthrodesis of a knee joint is a relatively simple pro-
cedure, but haemophilia is a systemic disorder and not just a
regional knee pathology. Therefore, one must take into account
that the ankle joint distal to the arthrodesed knee or the hip
proximal to that knee may become equally pathological, and 
a double arthrodesis in the same limb makes ambulation ex-
tremely difficult. However, total joint replacements in relatively
young patients hold intrinsic dangers of prosthesis loosening
and late joint infections in immunologically compromised 
persons. Débridement should be considered in the young
haemophiliac to avoid or delay TKA. The operation may give
the patient years of life without pain.

The primary goals of TKA are to relieve pain, restore func-
tion and achieve stability. In chronic haemophilic arthropathy
the operation is technically demanding because of soft-tissue
fibrosis, flexion contractures and poor quality of the bone. For

these reasons, complications other than infection in HIV-negative
haemophilia are more prevalent than in osteoarthritis. Moreover,
if the patient is HIV-positive with a CD4 count of < 200/mm3,
the risk of postoperative infection after TKA can reach up to 30%.

In the era of total joint replacement, a TKA should be indicated
in HIV-positive patients with haemophilia who have severe pain
in the knee and disability. However, the high risk of infection
and other postoperative complications is a concern. It should
not be inferred that a TKA should be avoided in a HIV-positive
patient with haemophilia, but that the orthopaedic surgeon
should weigh the risks and benefits. A careful and conservative
approach is needed. However, recent improvements in medical
treatment can diminish the previously reported rate of postop-
erative infection and give grounds for continued optimism.

Ankle arthropathy

The most common deformities associated with ankle and sub-
talar arthropathy are fixed plantar flexion, usually as a result of
anterior changes; varus hindfoot, which suggests subtalar
involvement; and valgus at the ankle. The non-operative man-
agement of ankle arthropathy includes splints, support shoes 
or boots, wedge insoles and calipers. Supramalleolar varus
osteotomy has been reported for haemophilic arthropathy and
secondary valgus deformity. The procedure is an attractive
alternative to the more commonly used surgical option of
arthrodesis [7].

Management of intra-muscular bleeds

In the majority of cases, bleeds within muscles are caused by
trauma. They are very often associated with direct trauma and
the pathology becomes quite evident because of the swelling,
pain, local warmth and bruising that typically appear in the
overlying skin. The vast majority of these muscle bleeds resolve
spontaneously, leaving no functional loss. However, it is neces-
sary to examine the patient carefully to ensure that there is no
danger to vascular elements or neural compromise.

The muscles in the forearm and the shin are enclosed in tight
fascial compartments, and even relatively small bleeds can
cause a large rise in pressure in the intracompartmental space.
Volkmann’s contracture of the hand and foot have been
reported as a result of such bleeding incidences within the
closed compartments. The treatment may be of a conservative
nature wherein haemostasis is established, the limb rested in
elevation, analgesia provided and, as the swelling subsides,
there is a decrease in pain and a gradual return to function.

Should the pressure be very high, decompression is vital. 
This decompression may be effected either by drainage of the
haematoma or by formal surgery and incision of the fascial
envelope. The most common and most serious of muscle bleeds
occur in the iliopsoas muscle. Lower quadrant abdominal pain
can mimic the symptomatology of an acute appendicitis. Com-
pression of the femoral nerve may present as an area of reduced
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sensation in the anterior aspect of the thigh. Attempts to extend
the hip joint cause severe pain and force the patient into hyper-
lordosis of the lumbar spine.

As it is difficult clinically to differentiate between a bleed into
the iliopsoas muscle and an intra-articular haemorrhage into
the hip joint, one must rely on objective testing. Ultrasound 
can differentiate between the largely extended joint capsule
with intra-articular haemorrhage and the bleed that is situated
within the muscle fibres. The iliopsoas bleed takes a long time
to improve, and the flexion contracture of the hip joint may 
persist for weeks. Secondary haemorrhages into the same area
are common and so prophylactic factor replacement is advised.
Whereas coxhaemarthrosis is a problem costing days of extra
treatment, an iliopsoas haematoma may require weeks until
full recovery is achieved.

Management of haemophilic cysts

The haemophilic cyst (pseudotumour) is basically an encap-
sulated haematoma. A thick fibrous capsule surrounds a
haematoma in varying degrees of organization; calcification
and ossification may be seen within it. Proximal haemophilic
cysts occur in the proximal skeleton, especially around the
femur and pelvis. They appear to originate in the soft tissue,
erode bone secondarily from outside and develop slowly over
many years. Haemophilic cysts occur in adults and do not
respond to conservative treatment. Large proximal cysts in
adults should be removed surgically as soon as they are dia-
gnosed. Cysts occurring distal to the wrist and ankle appear 
to be secondary to intraosseous haemorrhage and develop
rapidly. They are seen mainly in children and adolescents.
Distal haemophilic cysts should be treated primarily with 
long-term replacement therapy and cast immobilization. In
children, surgical removal or even amputation is indicated
when conservative management fails to prevent progression.
Percutaneous evacuation should be considered in inoperable
advanced haemophilic cysts. Evacuation is carried out with a
large trocar under image intensifier control; the cavity is filled
with different quantities of fibrin seal or cancellous bone,
depending on the size of the cyst.

The management of the patient with a haemophilic cyst is
complex and with a high rate of potential complications. There
are a number of therapeutic alternatives for this dangerous con-
dition: embolization, radiation, percutaneous management,
surgical removal and exeresis and filling of the dead cavity. It 
is hoped that with the advent of widespread maintenance 
therapy, haemophilic cysts will be less common in the future. 
It is important that they are diagnosed early, and prevention 
of muscular haematomas is key to reducing their incidence.
Untreated, proximal haemophilic cysts will ultimately destroy
soft tissues, erode bone and may produce neurovascular com-
plications. Surgical excision is the treatment of choice but
should only be carried out in major haemophilia centres by a
multidisciplinary surgical team [8].

Management of fractures in
haemophiliacs

The goal of modern fracture treatment is to obtain an optimal
outcome with the patient’s return to full activity as soon as 
possible. Today, internal stabilization is indicated in most dis-
placed fractures in the adult, whereas external fixation remains
the best choice for initial stabilization with severe soft-tissue
injuries. If a fracture is correctly treated in a haemophilic
patient it will progress to consolidation in a similar time frame
to those occurring in the general population [9].

The incidence of fracture in patients with haemophilia is 
controversial but, in our experience, it is infrequent because,
understanding the gravity of their illness, these individuals 
are less ambulant so their daily activities are reduced because 
of associated arthropathy and contractures. However, poor
musculature, osteoporosis and haemophilic changes in the
bone may predispose them to risk of fractures. In patients with
haemophilia fracture can occur after a trivial trauma, especially
if associated factors of haemophilic arthropathy, muscle wast-
ing and osteoporosis render the bone more fragile and prone to
fracture. The bone may have structural changes secondary to
subperiosteal or intraosseous bleeding producing haemophilic
cysts.

Fractures can occur anywhere in the long bones but are more
prevalent near the joints or in the diaphysis of the long bones.
The lower limb bones, and especially the femur, are the most
common site of fracture. Clinically, the symptoms of fractures
are no different from those of non-haemophiliacs but the
haematomas tend to be large in volume and may be the cause of
acute compartment syndrome. Compartment syndrome is a
condition characterized by raised pressure within a closed space
with the potential to cause irreversible damage to the contents
of the closed space. The surgeon must have a thorough know-
ledge of the surgical anatomy of the upper and lower extremities
to perform adequate decompression under emergency conditions.
If early treatment is better than late treatment, prevention must
be better still. The only effective way to decompress an acute
compartment syndrome is by surgical fasciotomy.

Risks of operating on an HIV-positive
haemophilic patient

Haemophilic patients infected by the HIV virus are at risk of
bacterial and opportunistic infection because of worsening
immunodepression. In these patients, the risk of infection after
orthopaedic surgery is of considerable concern [10]. A survey
of haemophilia treatment centres in the USA by Ragni et al. [11]
determined the incidence of postoperative infection in HIV-
positive haemophilic patients with CD4 counts of 200/mm3 or
less. Of 66 patients undergoing 74 orthopaedic procedures,
postoperative infection occurred in 10 patients (13%) up to 
5 months postoperatively. Staphylococcus aureus was the 
most common organism (60%), and the knee was the most
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commonly affected joint (90%). Arthroplasty appeared to have 
10 times the risk of infection than other procedures. The risk of
late infection of a total joint arthroplasty is higher, but when a
patient is suffering incapacitating pain, the resulting improve-
ment in their quality of life certainly warrants the procedure,
provided the patient is fully informed about the surgery and its
risks [12,13].

Orthopaedic surgery in haemophilic
patients with inhibitors

The development of an inhibitor against factor VIII or factor IX
is the most common and most serious complication of replace-
ment therapy in patients with haemophilia A or B, resulting
from the exclusive use of virus-inactivated plasma-derived con-
centrates or recombinant products. When present, the inhibitor
inactivates the biological activity of infused factor VIII or factor
IX, making the patient refractory to treatment. Between 10 and
30% of patients with severe haemophilia A, and 2–5% of pati-
ents with severe haemophilia B or mild/moderate haemophilia
A, develop an inhibitor against factor VIII or factor IX after
treatment with either plasma-derived or recombinant products.
Inhibitor detection using the Bethesda assay, measured in Bethesda
units (BU), is part of the regular follow-up for all haemophilic
patients treated with such products. After the development of
the inhibitor, the inhibitor titre decreases if no factor VIII- or
factor IX-containing products are used for a long period so that
the inhibitor may become undetectable. However, the inhibitor
usually reappears after a new challenge with factor VIII- or 
factor IX-containing products (anamnestic response).

The author’s experience and a review of the literature on in-
hibitors have shown that, with the availability of FEIBA® and
recombinant activated factor VII (rFVIIa), haemophilic patients
with high inhibitor titres requiring elective orthopaedic surgery
can undergo such surgery with a high expectation of success
[14–16]. The advent of rFVIIa has made major elective
orthopaedic surgery possible in haemophilia patients with
high-titre inhibitors, leading to an improved quality of life for
these patients. Recombinant FVIIa and FEIBA® appear to be
efficient haemostatic product for surgery in patients suffering
from haemophilia A and B with inhibitors. Thorough analysis
of each case as part of a multidisciplinary team will allow us 
to perform elective orthopaedic procedures in patients with
inhibitors [16].

Conclusions

The orthopaedic problems of haemophilia and the surgical
techniques most frequently performed by orthopaedic surgeons
for haemophilia patients are summarized in Table 1.1. Some-
times it is recommended to carry out two or three orthopaedic
surgical procedures in a single operative session, with the aim of
solving the functional problem in a more global way, which

usually is polyarticular. There is no doubt that this involves a
greater anaesthetic risk, but avoids the repetition of surgical
procedures and reduces factor consumption.

Close co-operation between haematologists, orthopaedic
surgeons, rehabilitation physicians, paediatricians, psycholo-
gists, physiotherapists and nurses is paramount for the satisfac-
tory outcome of all orthopaedic surgical procedures described
in this chapter. There is no doubt that continuous prophylactic
clotting factor replacement (prophylactic therapy) is the way to
avoid the orthopaedic problems of haemophilia that can still be
seen today. Until such a goal can be realized, the orthopaedic
surgeon must continue to perform arthrocentesis, synoviorthesis,
synovectomy, tendon lengthening, débridement, osteotomy,
joint replacement, osteosynthesis of fractures and other less 
frequent surgical procedures for persons with haemophilia. The
chapters that follow analyse new perspectives in the treatment
of haemophilic joints.
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