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Radiosynovectomy in rheumatic diseases

Abstract

Radiosynovectomy (RS) is a method of local treatment of chronic inflammatory joint
diseases, alternative to surgical synovectomy. This method is based on an anti-proliferative
and anti-inflammatory character of ionizing radiation. RS is very successful method in
case of inefficiency of standard therapies of chronic inflammatory joint diseases and intra-
articular injection of glucocorticoids (GCS). RS for chronic inflammatory joint diseases
is an effective treatment. RS causes on synovium function reduction of pain, swelling and
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improves joint mobility-this effect was confirmed in ultrasonography examinations after

procedure.
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Introduction

Radiosynovectomy (RS) is a method of topical treatment of
chronic arthritis, using the antiproliferative and anti-inflammatory
effects of ionizing radiation. Colloidal particles of the radionuclide
are phagocytosed by macrophages of inflamed synovium. Beta
radiation emitted by the radiopharmaceutical causes to coagulative
necrosis of synoviocytes, which absorbed the drug. After treatment
there is a significant reduction of the number and size of the villi of
the synovium, and also the reduction of the infiltration of synovial
mononuclear cells which caused progressive, persisting fibrosis. RS
admits to restore the physiological structure and properties of the
synovium. If the therapy was applied early in the disease, it restrains
the destruction of joint structures, and allows returning full-function
of joints.

The response to treatment is obtained with a delay-usually one
month to six months after the procedure and may be preceded by
a transient severity of inflammation of the synovium and pain. The
reduction of pain usually occurs 1 - 3 weeks after RS, and the possible
lack of response to treatment can be determined after 6 weeks. Another
unsuccessful application of radioisotope after 6 months indicates the
ineffectiveness of this therapy. The beneficial effects of treatment can
be long-lasting.

RS has been used in the treatment of patients with chronic
inflammatory diseases of the musculoskeletal system such as
rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis,
reactive arthritis and arthritis associated with chronic non-specific
inflammatory bowel disease, gout, chondrocalcinosis, Lyme disease,
Behcet’s disease, hemophilic arthropathy, pigmented villonodular
synovitis, undifferentiated arthritis, recurrent effusions after total
knee replacement and osteoarthritis - mainly knee osteoarthritis and
crystal synovitis.! It is an alternative method to surgical synovectomy
and intraarticular injection of GCS. Compared with surgery, RS
is a minimally invasive procedure without anesthesia, prolonged
immobilization and long rehabilitation. It also requires less financial
costs. This is a repeatable procedure and gives long-lasting beneficial
effects. RS is a promising method for the treatment of rheumatic
diseases.

The numerous papers show significant improvement of efficacy of
RS> This method was first used in 1952 in patients with rheumatoid
arthritis.!"! RS is radionuclide therapy of joint synovitis by intra-
articular injection of 90Y silicate / citrate or 186Re sulphide or 169Er

citrate' The indication to the therapy are the findings an increase
uptake in the blood pool phase (which is the main sign of arthritis)
by two-phase bone scintigraphy using technetium -99m-methylene
diphosphonate (99mTc-MDP). The success rate of RS is 65-80%.!

The radiopharmaceuticals used in this method'

90Y emits a beta particle with a maximum energy of 2.27 MeV,
with the mean energy of 0.935 MeV and an average soft-tissue range
of 3.6 mm. The physical half-life is 2.7 days. 186Re emits a beta
particle with a maximum energy of 1.07 MeV, with the mean energy of
0.349 MeV, an average soft-tissue range of 1.1 mm and a 9% abundant
gamma emission with a photo peak of 0.137 MeV. The physical half-
life is 3.7 days. - 169Er emits a beta particle with a maximum energy
of 0.34 MeV, with the mean energy of 0.099 MeV and an average soft-
tissue range of 0.3 mm. The physical half-life is 9.4 days.

Contraindications for radiosynovectomy are pregnancy and
breastfeeding period, local infection, massive hemarthroses and
ruptured Baker’s cyst.

Potential complications/side effects after

radiosynovectomy are listed below'?

I. Local, acute inflammation of the synovium in the treated joint,
induced by the administration of radiocolloid, overlaying the
present chronic/subacute inflammation (occurring frequently -
in approximately 40-50% of patients - with varying degrees of
severity).

II. Intraarticular bleeding (hemarthrosis, most often in patients with
severe hemophilia and inhibitors present).

III. Contamination of the skin with radiocolloid during removal of
the needle puncture (rare).

IV. Radiocolloid leakage outside the joint puncture through a hole
in the joint capsule or a ruptured bursa, occurring mostly in case
of the rupture of Baker’s cysts and potential causing irritation or
necrosis of the tissue surrounding.

V. Skin/ joint infection following RS.

The therapy is well-tolerated with a low rate of side effects. In
respect of the specific uptake of particles in the synovium and short
range of beta radiation, the radiation exposure outside the joint is very
low. RS with 90Y and 186Re have been shown to reduce the number
of bleeding episodes, relieve articular pain, improve the range of joint
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flexion and extension, muscle strength in flexion and extension, and
normalize the thickness of the synovium in patients with chronic
hemophilic synovitis."* Matryba et al.* evaluated the effect of RS of
RA patients and observed the reduction of swelling and joint pain,
which occurred in 43.5% of patients. These therapeutic effects of
RS were similar to earlier observations'*"> and the best effects were
observed after RS of PIP joints of the fingers - the reduction of swelling
occurred in all patients. After RS of knee joints- an improvement was
observed in 68.7% of patients.’ This effectiveness is best documented
for rheumatoid arthritis and hemophilic arthritis. In another group
of patients treated with osteoarthritis, hemophilic arthropathy,
undifferentiated arthritis, psoriatic arthritis, the reduction of swelling
was observed in 50% of patients, and the reduction of pain in 43.3%
of cases’ these results are comparable with the results of the paper of
Kroger et al.,*and other studies in which RS achieved good results in
about 40% to 80% of patients.>¢ Jahangier et al.” Confirmed significant
improvement in patients who underwent RS due to psoriatic arthritis
and in patients with ankylosing spondylitis Gazda et al.® Demonstrated
significant clinical, biochemical and ultrasound improvement in
66% of children who had undergone RS due to juvenile idiopathic
arthritis. In pigmented villonodular synovitis RS is particularly useful
as an adjuvant therapy after the surgical/arthroscopic removal of the
synovium.’ In the treatment of arthritis resulting from Lyme disease
and crystal-induced arthritis RS was also efficient.!

The assessment of a significant efficacy of RS, based on the
result of the ultrasound examinations, that determines the severity of
synovitis before and after treatment, was confirmed by the existing
reports.'61?
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