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Abstract
ackground:Chronic synovi s is one of the most important complica ons in haemophilic pa ents. Rifampin is an
an bio c which its intra-ar cular injec on leads to destruc on of the synovial membrane of haemophilic pa ents
medically.
Materials and Methods: Between September 2003 and November 2005, we administered intra-ar cular rifampin
in ١۶ haemophilic joints of ٨ haemophilic pa ents.
Results:Median age of our pa ents was 14.5 year-old. There were 11 knee joints and 5 elbow joints. A er treatment
we observed significant improvement in treated joints.
Conclusion:This study reveals that intra-ar cular injec on of rifampin may improve arthropathy in haemophilic
pa ents.
Keywords:Hemophilia, Synovi s, Rifampin.

Introduction
Intra-ar cular bleeding is the most common
manifesta on of haemophilia A and B.1 The most
common involved joints are typically the knee,
ankle, elbow, hip, and shoulder. Infusion of factor
VIII or factor IX concentrate as prophylaxis or ondemand programs are standard methods to treat
haemophilia but some mes these conserva ve
treatments fail to control recurrent hemarthroses.2
Target joint is a joint that has bled more than 3
mes in last 6 months. In a propor on of pa ents,
recurrent hemarthroses produce hypertrophic
synovi s and, in long term, progressive car lage
degrada on leading to irreversible arthropathy.3
During the phase of chronic synovi s (stage I/II or
even stage III of haemophilic arthropathy according
to the classifica on by Fernandez-Palazzi4), medical synovectomy (synoviorthesis) could decrease
bleeding frequency because of reversibility of the

process at that stage.5 Medical synovectomy, is defined as a kind of treatment in which intra-ar cular
injec on of a chemical agent leads to destruc on of
the serous membranes such as synovium. Basically
there are two types of synoviorthesis; chemical u lizing diﬀerent substances such as an bio cs, gold,
osmic acid, etc, and radioac ve u lizing isotopes.6-8
Several authors have used rifampicin for medical
synovectomy in haemophilic arthropathy.9-10 These
an bio cs have demonstrated proteoly c and an fibrinoly c ac ons producing fibrosis and sclerosis
of the synovium when injected into the joints. Here,
we describe our experience on synoviorthesis using
rifampin in a group of pa ents treated at Ali Asghar
hemophilia treatment center in Zahedan, south
east of Iran.

Material and Methods
Between September 2003 and November 2005,
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we selected 16 joints of 8 pa ents with haemophilia A or B for intra-ar cular injec on of rifampin.
The indica ons for synoviorthesis were transient
or chronic synovi s with or without axial deformity
or muscle atrophy- stage I/II or III of haemophilic
arthropathy according to the classifica on by
Fernandez-Palazzi4- characterized by recurrent
spontaneous hemarthroses more than 3 mes in
6 months and no response to secondary prophylaxis with coagula on factors, along with persistent
pain, and limited range of mo on (ROM).4-6 In secondary prophylaxis for target joints, they received
20-30 units/kg of factor VIII every other day and
factor IX two mes per week for three months. To
prepare pa ents for synoverthesis, we infused factor VIII or factor IX to gain 30-40 percent plasma
level concentra on ac vity and con nued infusion
for 24 hours a er injec on of rifampin. In one pa-
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change
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ent with high ter of inhibitor, bypassing agent
was injected before and con nued for 24 hours
a er injec on, and then it was administered only
on-demand in the case of joint bleeding. Rifampin
was diluted in lidocaine 2% to achieve a 60 mg/ml
concentra on, and intra-ar cular injec on with
maximum dose of 600 mg in the knee and 300 mg
in elbow was performed by an orthopedic surgeon.
The procedure was performed once weekly for 4-5
mes for knees, 3-4 mes for elbows, and 2-3 mes
for ankles. We did not use general anesthesia for
pa ents. Pa ents were discharged a er 6 hours.
The joints of haemophilic pa ents were evaluated considering 8 features: swelling, muscle atrophy,
joint deformity, ROM, crepitus, flexion contracture,
instability, and pain before and a er treatment.
Each joint was assessed according to a scoring system shown in table 1.
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Table 1. Guidelines for physical examination scores by Gilbert.
N: None, P1: Present, P11: Present, Nl: Normal :0-7 valgus, Ml: Mild: 8-15 valgus or 0-5 varus, Mt: Moderate: >5varus,
Mla: <10 valgus or <5 varus in ankle, Mta: > 10 valgus or >5 varus in ankle, NM: No morbidity, WM: With morbidity, S: Added score
if chronic synovi s is present, ND: Without drug, NO: Non-opioid, OO: O en opioid, DO: Daily opioid

Results
All of the pa ents were male and median age
was 14.5 years old; 7 cases were haemophilia A and
one case was haemophilia B. One pa ent with haemophilia A had inhibitor (BU: 10.7). Eleven knee
and 5 elbow joints were studied. There were crepitus, swelling, and pain subsided with non-opioid
analgesic in all joints. Eight knee joints and one
elbow joint had muscle atrophy more than 1 cm.
Limita on of ROM was seen in 3 knee joints. One
elbow joint had flexion contracture more than 15º.
No joint deformity and instability were seen in the
pa ents. Table 2 shows joints features before treatment.
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We observed the following results in joints a er
intra-ar cular administra on of rifampin. Decrease
of swelling was seen in all joints. Muscle atrophy
was improved in all atrophic muscles. Improvement of ROM was seen in 6 joints, and no change
in 3 joints. These 3 joints included 2 knees and one
elbow in a pa ent with haemophilia A without inhibitor. Crepitus and pain were relieved in all joints.
Improvement of flexion contracture was seen in
three joints, and no change in one elbow joint.
Table 3 shows joints features a er treatment. Figure 1 shows joints characteris cs before and a er
treatment in comparison.
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Joint
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-
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-
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5

5
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5

1

1

-
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-

9
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4

9

-
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Table 2. Joints Features before treatment.
Joint

No.

Decrease of
swelling

Knee
deformity

Improvement
of ROM

Improvement
of crepitus

Improvement
of flexion
contracture

Improvement of
muscle atrophy

Instability

Relief of
pain

Knee
Elbow
total

11
5
16

11
5
16

-

6
1
7

11
5
16

3
3

8
1
9

-

11
5
16

Table 3. Joints features a er treatment.

Figure 1. Joint scores before and a er the synoverthesis. (RK:Right Knee, LK: Le Knee, RE: Right Elbow, LE: Le Elbow)

Discussion
Synoviorthesis is the intra-ar cular injec on
of substances producing fibrosis of the synovium.5
Basically there are two types of synoviorthesis:
chemical u lizing diﬀerent substances such as anbio cs, gold, osmo c acid, etc,6 and radioac ve
u lizing isotopes.7,8 Synoviorthesis using intra-ar cular 90Y rium or 32Phosphorus (radiosynovectomy)
has been reported to be eﬀec ve; however, it is an
expensive procedure with unestablished long-term

safety.6,14
Haemophilic arthri s is caused by recurrent
haemarthroses. Intra-ar cular bleeding produces
synovial hypertrophy, hemosiderin deposi on, hypervascularity, and an inflammatory response (i.e.
synovi s) which allows for further bleeding. The
end result can be replacement of the synovium by
fibrous ssue and destruc on of car lage by the
inflamed synovium. Synovial hypertrophy, pannus
forma on, and elevated intra-ar cular levels of
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acid phosphatase and cathepsin D simulate what is
observed in rheumatoid arthri s. In order to prevent from progression to chronic joint disease in
haemophilia, synovi s must be controlled or eliminated. Early treatment of an acute haemarthrosis has been found to be eﬀec ve in reducing the
prevalence of synovi s, nevertheless about 20% of
the pa ents have chronic synovi s in spite of early
replacement therapy.3,11,17 Cor costeroids could
reduce synovi s in the majority of pa ents, but
the eﬀect is temporary and complete remission is
rare with cor costeroids.12-13 Synovectomy lessens
bleeding in the aﬀected joint, but it is an invasive
procedure and most pa ents will have variable degrees of joint func on limita on as a result of the
surgery.15,16
It is commonly accepted today that synoviorthesis is the procedure of choice, and that surgical synovectomy should be performed only if a number of
consecu ve synoviorthesis procedures fail to stop
or diminish the frequency of recurrent haemarthrosis. Thus, the main indica on for a synoviorthesis in a haemophilic joint is hypertrophic synovi s
and recurrent bleeding.4,5 There are two basic types
of synoviorthesis: chemical and radioac ve. The
materials most commonly used for chemical synovectomy are osmo c acid and rifampin. The radioisotopes currently used for radia on synovectomy
are 90Y rium and 32Phosphorus. Radia on Synovectomy seems to be the method of choice because
it appears to be more eﬀec ve than chemical synovectomy, it needs only one injec on and causes
less pain in pa ents. However, taking into account
the concern that radioac ve materials evoke, and
the high cost and limited supply of these materials,
it would be be er to schedule groups of six to eight
pa ents to perform radia on synovectomy. This will
require some pa ents to wait for 3-6 months un l
the whole group is scheduled for the procedure. If
possible, pa ents should be maintained on con nuous prophylaxis while wai ng for the procedure.5
On the other hand, long-term safety –especially in
children- has not been established.4,14
In 1980, Caruso used intra-ar cular rifampin in
rheumatoid arthri s.18 This an bio c has demonstrated proteoly c and an fibrinoly c ac ons, producing fibrosis and sclerosis of the synovium when
injected into the joints.19,20 In 1992, Lofqvist and
Petersson published the results of synoviorthesis
in young pa ents with haemophilia and inhibitory
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an bodies. There were 5 pa ents under 15 and 13
joints were treated. Bleeding free interval of more
than 6 months was seen in nine pa ents, of whom
six remained free from bleeding for more than 1
year.21 Radossi used intra-ar cular rifampin in 28
pa ents (25 with haemophilia A, and three with
haemophilia B). Thirty seven joints were treated
with a total 169 injec ons including 6 joints in paents with inhibitor. Injec ons were considered
eﬀec ve in 24 pa ents (80%) and insuﬃcient in
six (20%). Pain reduced in 96% of cases, and ROM
was improved in 70%.1 In 1998, Fernandez-Palazzi
treated 39 joints of haemophilic pa ents with intra-ar cular rifampin. There were 20 excellent responses, 17 good responses, 1 fair, and 1 poor response.4 In the XXIV interna onal congress of world
federa on of haemophilia, the clinical experience
in pa ents with grade II or III was presented. The
pa ent popula on consisted of 108 pa ents with
126 aﬀected joints (77 knee, 29 elbow, and 20 ankle joints). All of them were male pa ents, whose
average age was 14 years (range: 6-42). The average
follow up dura on was 5 years. Recurrence happened in 1 ankle joint, 4 elbow, and 15 knee joints.
Rifampin was advised for use in smaller joints (elbow and ankle), and all joints in small children to
avoid the poten al damage of the adjacent growth
plates.21 It is also advised for pa ents in developing
countries because of less cost and more availability,
along with the same eﬃcacy compared to radioacve methods.22
Our clinical study showed that chemical synoviorthesis with rifampin could lead to significant
improvement in the clinical score of target joints in
100% of the cases. It did not cause any complicaons; none of the pa ents interrupted the treatment course. The therapeu c material was available. The best results were obtained in children with
haemophilia -even with inhibitors- with grade I-III
of chronic synovi s.

Conclusion
Chemical synoviorthesis with rifampin is an effec ve, safe, inexpensive, and simple procedure in
treatment of synovi s, recurrent hemarthrosis, and
chronic synovi s before development of severe arthropathy (grade IV) in haemophilia, and should
be considered in all regions especially for children
without any important cau ons.
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