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Abstract
Objective
To investigate and compare the effects of radiation synovectomy of various joints in a rheumatological practice.

Methods
Consecutive patients referred for radiation synovectomy to Medical Center Alkmaar from 1993 till 1996 were
analyzed (n = 138). Patients had to have persistent arthritis despite at least two intra-articular glucocorticoid
injections with 20 mg triamcinolone hexacetonide. The knees were treated with 185 MBq Yttrium-90; shoulders,
elbows, wrists, hips and talocrural joints received 185 MBg Rhenium-186 and meta-car pophalangeal joints and
proximal interphalangeal joints 37 MBq Erbium-169. The radionuclide injection was followed by injection of 20
mg triamcinolone in order to prevent flare-up of synovitis (due to chemical irritation) and needle-track burn. The
clinical effect was assessed by evaluating VAS pain (0-10 point scale), functional disability, tenderness and
swelling of the treated joint and patient’s and physician’'s global assessments of the effect of therapy (each on a
4-point scale).

Results
The overall success rate for radiation synovectomy one year after treatment was 70% with a significant
improvement in the variables VAS pain, functional disability and joint tenderness and swelling, when compared
to baseline values (p < 0.000001). Moderate to considerabl e satisfaction of patients and physicians one year
after treatment was found for > 50% of cases. Wrists and shoulders were the joints with highest success rate of
treatment, followed by the elbows. Lowest success rates were found for hips and ankles. In RA treatment was
effective in 76% of cases whereas patients with OA exhibited a success rate of 50%. In RA all treated joints,
except the ankles, exhibited a success rate of = 75%. No short-term clinical adverse side effects were noted.

Conclusion
Radiation synovectomy seems to be a successful treatment for persistent arthritis when other therapeutic
modalities have failed.
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Introduction

Radiation synovectomy or radiosyn-
ovectomy or radiosynovio-orthesisis a
local therapy for persistent arthritis,
especialy monarthritis or oligo-arthri-
tis (1,2). It is an aternative to surgical
(open or arthroscopic) synovectomy, in
which the inflamed synovium is re-
moved mechanically or by means of a
laser, and chemical synovectomy, in
which the amount of inflamed synovi-
um is reduced by chemicals such as
osmic acid (3-7). Good effect of radia-
tion synovectomy correlates with a
reduction in the amount of inflamed
synovium (8). Indications for synovec-
tomy are symptoms of persistent in-
flammation such as pain; furthermore,
theoretically progression of joint dam-
age might be inhibited (9, 10). Howev-
er, this latter beneficial effect of radia
tion synovectomy has not yet been
proven (11,12).

In the literature, data on the efficacy of
radiation synovectomy vary widely;
some authors claim very good results
(predominantly in open studies) (13,
14); other authors are less positive or
conclude that radiation synovectomy is
not superior to treatment with intra-
articular triamcinolone (15-17). In our
retrospective sudy on radiation syn-
ovectomy with yttrium-90 (*°Y) for
arthritis of the knee, prolonged remis-
sion of synovitis was only achievedin
29% of the subset of joints with an ini-
tially good response during a follow-up
period of 8 years (18). Theoretically,
the effect of radiation synovectomy of
the knee could be different from the
effect of this therapy in another joint.
The kneeis aweight-bearing joint; fre-
quently in osteoarthritis (OA) of the
knee there are signs and symptoms of
arthritis, e.g. increased amounts of
fluid in this joint in contrast to other
(non-weight-bearing) jointswith OA. It
is possible that monoarthritis of the
knee is based more frequently on OA
than monoarthritis of other joints. It is
known that the beneficia effect of radi-
ation synovectomy islessin OA thanin
inflammatory arthritis (19).

To investigate and compare the effects
of radiation synovectomy in various
joints in a rheumatological practice,
this prospective study was performed.
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Patients and methods

Consecutive patients referred to Med-
ical Center Alkmaar for radiation syn-
ovectomy between 1993 and 1996 (n =
214) were included in the present
study. The referring rheumatologists
were asked to record follow-up data on
the treated patients according to a pre-
defined protocol. Data on 138 patients
with a complete follow-up were ana-
lyzed. The indication for radiation syn-
ovectomy was an insufficient reaction
twice to an intra-articular injection of
20 mg triamcinolone hexacetonide.
Insufficient reaction was defined as
recurrence of arthritis within 4 months
of the injection.

Excluded were patients younger than
18 years, pregnant patients or fertile
women with inadequate contraceptive
measures, patients with a Baker's cyst
and patients with joint destruction
(clear reduction of the joint space, indi-
cating damage to the cartilage and/or
bone erosions, i.e. Steinbrocker radio-
logical stage >2).

In all joints, radiation synovectomy
was performed with arthrographic con-
trol of the needle position. The knees
were treated with 185 megabequerel
(MBq) %°Y; shoulder, elbow, wrist, hip
and talocrural joints with 185 MBq
Rhenium-186; and the meta-carpopha-
langeal joints and proximal interpha
langeal joints with 37 MBq Erbium-
169 (1, 20). After injection of theradio-
nuclide, 20 mg triamcinolone hexace-
tonide was injected into the joint
through the same needle to prevent a
flare-up of arthritis (chemical irritation
of the joint) and a needle tract burn.
The treated joints were splinted for 3
days and patients were instructed to
rest the treated joint (8). If the hip, knee
or ankle had to be treated, the patient
was admitted to the hospital for bedrest
for 3 days. Assessments were perform-
ed at the start and the end of the study;
the follow-up period per patient was 1
year.

In Table | the characteristics of patients
(those analyzed in the present study, n
= 138) and patients with missing fol-
low-up (n=76) are shown. Of the pa
tients analyzed, 97 were women (70%).
The mean (SD) age was 58 (13) years
and the mean (SD) disease duration



Tablel. Patient characteristics.
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Mean agein years (SD, range)

Gender, M/F (% female)

Mean disease duration in years (SD, range)

Mean duration of synovitisin months (SD, range)

Diagnosis; Number of patients (%)
- Rheumatoid arthritis

- Psoriatic arthritis

- Ankylosing spondylitis

- Osteoarthritis

- Other diagnosest

- E causaignota

Joint: Number of treated joints (%):
- Knee

- Wrist

- Elbow

- Ankle

- Hip

- Finger

- Shoulder

Analyzed patients Patients with miss-
(n=138) ing follow-up (n=76)

58 (13, 20-84) 58 (13, 29-83)

41/97 (70) 15/61 (80)

10 (9, 1-44) 11 (10, 1-44)

17 (13, 1-60) 14 (12, 3-60)

104 (75) 56 (74)

13 9) 4 5)

5 4 1 @

4 (©) 6 8

3 @) 2 (©)

9 U] 7 9

40 (29 27 (36)

28 (20) 12 (15)

26 (29) 8 (11)

15 (12) 11 (14)

139 5 U]

11 (8) 4 (8)

5 ©) 7 (C)

# Other diagnoses: haemophilia,pigmented villonodular synovitis and calcium pyrophosphate deposi-

tion disease.

Tablell. Number of treated joints versus diagnoses.

Joint RA APs AS
Knee 23 7 3
Wrist 26 1 0
Elbow 24 2 0
Ankle 13 0 0
Hip 1 1
Finger 8 2 1
Shoulder 5 0 0
Total 104 13 5

Diagnosis*

OA other €ci Total

40
28
26
15
13
11
5

A O O O L O O W
W O O O Fr O Fr Bk
© O O o O O O W

138

*RA: rheumatoid arthritis, APs: psoriatic arthritis, AS: ankylosing spondylitis, OA: osteoarthritis,
other:other diagnoses (haemophilia,pigmented villonodular synovitis or calcium pyrophosphate depo-
sition disease), and eci: e causa ignota, i.e. arthritis of unknown cause.

was 10 (9) years. The duration of syn-
ovitis of the treated joints was on aver-
age (SD) 17 (13) months. The baseline
characteristics of the patients with a
missing follow-up versus those of the
patient group did not differ. Most
patients suffered from rheumatoid
arthritis (RA): 104/138 (75%); the
most frequently treated joint was the
knee: 40/138 (29%) (Table I1). Shoul-
ders were least frequently treated:
5/138 (4%).

Clinical evaluation

The clinical variables evaluated were:
a) a visual analogue scale (VAS) of
pain for the treated joint, assessed by
the patient, ranging from O (no pain) to
10 (maxima pain) in centimeters,
rounded off to integers;

b) functional disability of the treated
joint on a 4-point scale: 0 representing
no, 1 slight, 2 moderate and 3 severe
disability (assessed by the patient rep-
resenting the perception of the patient);
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¢) joint tenderness, assessed on a 4-
point scale, O representing no tender-
ness, 1 pain on pressure, 2 pain and
wincing on pressure, and 3 wincing and
withdrawing on pressure;

d) joint swelling on afour point scale, 0
representing no, 1 slight, 2 moderate
and 3 severe swelling (excluding the
hip joint) (13);

€) patient's global assessment of the
effect of therapy on a 4-point scale, 0
representing dissatisfaction, 1 little, 2
moderate, and 3 considerable satisfac-
tion;

f) physician’s global assessment of the
effect of therapy on a 4-point scale
identical to that used for the patient’'s
global assessment.

Satistical methods

For the variables pain, functiona dis-
ability, joint tenderness and swelling
intra-group changes from baseline
were evaluated and for the variables
patient’s and physician’s global assess-
ment mean values at 12 months. For
each variable, the percentage of im-
proved patients, according to the treat-
ed joints and diagnosis was calculated,
to gain insight into possible differences
in effect due to the kind of joint or
diagnosis. Two cut-off points for im-
provement (moderate and good im-
provement) were defined for each vari-
able: a post-treatment amelioration of
at least 3or 5 cm for the VAS, at least 1
or 2 points on the scales of functional
disability, joint tenderness and joint
swelling, and at least 2 or 3 points on
the scales of the patient’s and physi-
cian's global assessment.

To evaluate individual patient improve-
ment, a composite effect scale ranging
from O (failure) to 10 (maximal effect)
was composed using all variables. Each
of the variables added 0-2 to the effect
scale, except for the patient’'s and
physician’s global assessments which,
being summary measures, each added
only 0 or 1 point. For the pain score:
deterioration or improvement in the
VAS<3 cm added no points, an im-
provement of 3-5 cm added 1 point and
an improvement of 5 cm or more added
2 points. For functional disability dete-
rioration or no change added no points,
a positive change of 1 point on the 4-
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point scale added 1 point, and improve-
ment of 2 or 3 points on the 4-point
scale added 2 points. For joint tender-
ness and swelling, the same approach
as for functional disability was used.
For the patient’s and physician’s global
assessment of the effect of therapy, dis-
satisfaction or little satisfaction added
no points and moderate or considerable
satisfaction added 1 point. For the hip
joints (n=14), joint swelling could not
be assessed; to obtain the same range
for the composite effect scale as for the
other joints, the score of the remaining
5 variables was multiplied by 1.2. To
calculate the number of patients with
improvement after 12 months of fol-
low-up, improvement or success of
treatment was defined as a score of at
least 5 on the composite effect scale.
For all diagnoses, the percentages of
effectively treated patients were calcu-
lated and for RA (n = 104) the percent-
ages of effectively treated joints at 12
months were also calculated. In addi-
tion, the effect scalewasused in regres-
sion analysis (step-wise) as a depen-
dent variable to investigate the influ-
ence of the clinical parameters of age,
gender, disease duration, duration of

Tablel11. Effect of treatment one year after synoviorthesis (n=138), means (SD).

Baseline 1 year after treatment
VAS pain 5.3(2.4) 24(2.7)*
Functional disability 1.8(0.9) 0.7 (0.9) *
Joint tenderness 1.8(0.9) 05(0.8) *
Joint swelling 1.9(0.8) 0.7 (0.9) *
Patient’s global # 2.3(10)
Physician’s global # 21(10)

*p < 0.000001 compared to baseline

# global assessments of the effect of therapy one year after treatment on a four-point scale, O represent-
ing dissatisfaction, 1 little, 2 moderate and 3 considerable satisfaction.

synovitis of the treated joint, rheu-
matological diagnosis, and the kind of
treated joint (independent variables) on
the effect of radiation synovectomy.

We only could use data on 138 patients
for the analysis, because the follow-up
of other patients (36%) was missing
due to inadequate registration of fol-
low-up data by different rheumatolo-
gists from different centers during their
busy daily practice. Because of the
amount of missing data, no attempt was
made to estimate missing values. The
statistical analyses were performed
using the Number Cruncher Statistical
System (NCSS) and SPSS/PC+ Sta-

tistical Packages (NCSS, Kaysville
Utah and SPSS Inc, Chicago, Illinais,
respectively).

Results

In Table 11l the effect of radiosynov-
iorthesis one year after treatment is
shown. The variables VAS pain, func-
tional disability, joint tenderness and
swelling showed statisticaly signifi-
cant improvement one year after treat-
ment when compared to baseline val-
ues (p < 0.000001).

Data on joints with improvement at one
year are shown in Table IV; percent-
ages of effectively treated patients (pa-

Table V. Percentages improved patients for each variable at one year, according to treated joint.

All joints Knee Wrist Elbow Ankle Hip Finger Shoulder
n=138 n=40 n=28 n=26 n=15 n=13 n=11 n=5

VAS pain

(3 3cm) 54 49 64 58 40 39 73 60

(3 5cm) 31 23 39 46 27 15 27 40
Functional disability

(3 1 point) 70 73 82 73 47 62 55 80

(3 2 points) 40 38 50 12 27 39 27 60
Joint tenderness

(® 1point) 75 75 82 85 60 62 73 80

(3 2 points) 45 50 57 46 47 23 27 20
Joint swelling

(3 1 point) 76 70 82 89 60 91 20

(® 2 points) 42 45 46 46 13 64 0
Patient’s global assessment*

(3 “moderate”) 83 74 89 96 60 92 82 100

(® “much”) 59 48 61 81 47 54 64 60
Physician’s global assessment*

(3 “moderate”) 77 74 82 77 60 92 82 80

(® “much”) 49 45 43 62 33 46 82 40

* Global assessments of the effect of therapy one year after treatment: moderate = moderate, much = considerable satisfaction.
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tients with clinically relevant improve-
ment) are presented in Table V. The
overall success rate for radiation syn-
ovectomy, regardless of the treated
joint or diagnosis, was 70%. Treatment
was most effective among patients with
RA (success rate 76%) and least effec-
tive for patients with arthritis of un-
known origin (eci): their success rate
was 22%. The success rates for patients
with ankylosing spondylitis (AS) and
OA were 60% and 50%, respectively.
Generally speaking, the wrists (86%)
and shoulders (80%) were most fre-
quently treated effectively, followed by
the elbows (77%). Least frequent im-
provement was seen in the hips (46%)
and ankles (53%). For the knee joints
the success rate was 68%. However, the
number of joints with an improvement
inVAS?3 5cm or good improvement in
the other variables (3 2 points) was
small in nearly all categories. Improve-
ment in VAS pain (33 cm) after one
year was obtained for 3 50% of all
joints, except for the ankles and hips
(40%), while an improvement of 3 5 cm
was found for only 30% of al joints.
Improvement in VAS pain occurred
most frequently in the finger joints
(73%) and least frequently in the hips
(39%). Functional disability, joint ten-
derness and joint swelling improved
after one year by 3 1 point in at least
70% of al joints, while improvement
of 3 2 points was found for only about
40% of these joints. After one year,
improvement in functiona disability
was most frequent in the wrists (82%)
and least in the ankles (47%). Elbows
were the joints with the most frequent
(85%) reduction in joint tenderness and
ankles the joints with the least frequent
reduction (60%). Reduction of joint
swelling occurred most frequently in
the finger joints (91%), whereas shoul-
ders exhibited the least frequent ame-
lioration (20%). This latter fact could
be due to the difficulty of examining
clinicaly swelling of the shoulder. At
least moderate satisfaction of both
patients and physicians after one year
was found in about 80% of the cases
and considerable satisfaction in about
50%.

Data on the patients, categorized ac-
cording to the diagnosis, who improved
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TableV. Percentages of effectively treated patients after 12 months, according to the diag-

nosis and according to the treated joint*.

Number of treated patients % Effective
Diagnosis
Rheumatoid arthritis 104 76
Psoriatic arthritis 13 54
Ankylosing spondylitis 5 60
Osteoarthritis 4 50
Other diagnoses 3 100
Arthritis e causa ignota 9 22
Joint
Knee 40 68
Wrist 28 86
Elbow 26 77
Ankle 15 53
Hip 13 46
Finger 11 64
Shoulder 5 80

* Of al 138 patients, 70% was treated effectively (ascore of at least 5 on acomposite effect scale rang-

ing from O (failure) to 10).

Table VI. Percentages of improved patients for each variable at one year, according to the

diagnosis*.
All joints RA APs AS OA Other Eci
n=138 n=104 n=13 n=5 n=4 n=3 n=9
VASpain
(3 3cm) 54 58 54 60 25 0 38
( 5cm) 31 39 15 0 0 0 13
Functional disability
(® 1 point) 70 74 62 40 75 67 44
(® 2 points) 40 43 23 20 75 67 11
Joint tenderness
(3 1 point) 75 81 62 80 75 67 33
(® 2 points) 45 50 23 40 50 67 11
Joint swelling#
(3 1 point) 76 77 75 50 75 100 67
(® 2 points) 42 42 42 50 25 67 33
Patient’s global assessment**
(3 2“moderate”) 83 86 75 80 50 100 78
(® 2“much”) 59 62 62 40 25 67 44
Physician’s global assessment**
(3 “moderate”) 77 80 62 80 50 100 78
(® “much”) 49 52 46 40 25 67 33

*RA: rheumatoid arthritis; APs: psoriatic arthritis; AS: ankylosing spondylitis;, OA: osteoarthritis;
other:miscellaneous (pigmented villonodular synovitis,haemophilia or calcium pyrophosphate deposi -
tion disease); and eci: arthritis e causa ignota, i.e. arthritis of unknown cause.

# Hip joints excluded; ** Global assessments of the effect of therapy one year after treatment.

after one year is presented in Table VI.
The most frequent improvement in
VASpain (3 3 cm) occurred in RA and
ankylosing spondylitis (AS) (about
60%), the least frequent in OA (25%).
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An improvement of 3 5 cm was clearly
less common (RA: 40%). Functiona
disability improved most frequently in
patients with RA or OA (75%), least in
patients suffering from AS or arthritis
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Table VII. Percentages effectively treated
joints after 1 year in RA patients (n=104).

Number of %
Joint joints treated Effective
Knee 23 78
Wrist 26 85
Elbow 24 79
Ankle 13 46
Hip 5 80
Finger 8 75
Shoulder 5 80

“ecausaignota’ (eci) (40%). Joint ten-
derness decreased markedly in all
patients (> 60%), except for those with
arthritis eci (33%). Reduction in joint
swelling occurred frequently in al dis-
ease categories (range 70-100%),
except for patients with AS (in 50%).
In each disease category 60-100% of
patients and physicians were moderate-
ly satisfied one year after treatment,
except for OA (50%); however, there
were only 4 OA patients.

In RA one year after treatment 3 75%
of al joints proved to have been treated
effectively, except for the ankle (46%)
(Table VII). The best response was
found for the wrist (success percentage
of 85).

In al cases the effect of treatment
could only be predicted by the rheuma-
tological diagnosis, not by age, gender,
disease duration, duration of synovitis
of the treated joint or the kind of joint
treated. For RA patients, a good effect
of treatment was only predicted by a
short disease duration, not by age, gen-
der, duration of synovitis of the treated
joint or the kind of joint treated.

No short-term adverse effects were
seen.

Discussion

Radiation synovectomy is performed
throughout the world, especialy in
Europe, but it is unknown exactly how
often this therapy is applied (21).
Radiosynoviorthesis is a less invasive
method compared to surgical synovec-
tomy and may provide long-term relief
of pain and swelling as well as im-
provement in joint function. It has pri-
marily been applied among patients
with some form of inflammatory

arthropathy, since the mode of actionis
to retard or stop deleterious prolifera-
tion of the inflamed synovial mem-
brane. Generally speaking, radiation
synovectomy is less successful in con-
trolling the symptoms of patients suf-
fering from OA, probably because syn-
ovial proliferation is absent in these
patients (22, 23).

Depending on the joint treated, differ-
ent radionuclides are used. In large
joints, such as the knee, Y is used be-
cause of the deep penetration of its
energetic beta particles (mean tissue
penetration 3.6 mm). An average activ-
ity of 185 MBq Y (5 mCi) has been
calculated to give an absorbed radiation
dose of approximately 100 Gy to 100
grams synovial tissue (24). Yttrium has
been proven to be superior in effect to
placebo; however, it was not superior to
triamcinolone or other therapeutic mo-
dalities (15). A provocative idea is that
triamcinolone hexacetonide might be
more effective than *Y therapy (16).
We chose to flush the needle with 20
mg triamcinolone hexacetonide after
injection of Y because of severa rea-
sons that are discussed further on in
this paper. We expected triamcinolone
hexacetonide to have only a small and
very short-lived therapeutic effect, if
any, after radiosynoviorthesis as in
these patients it was impossible to
induce sufficient remission of arthritis
with two previous injections with the
same dose triamcinolone.

Rhenium-186 agents are used for inter-
mediate-sized joints such as the wrist
(mean tissue penetration 1.2 mm),
while erbium-169 agents are applied to
the smallest joints, i.e. finger joints
(mean tissue penetration 0.3 mm).
Evaluation of the ther apeutic effects of
radiation synovectomy is based largely
upon improvementsin clinical parame-
ters, as used in our study. Patients who
are treated at earlier stages of the dis-
ease are known to respond invariably
more favorably than those with late to
end-stage disease. Radiological staging
has been shown to have prognostic sig-
nificance. Patients with Steinbrocker
radiological stages £ 2 exhibit signifi-
cantly better success than those with
stage 3 changes (25, 26). In the present
study, patients with Steinbrocker radio-
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logical stage >2 were excluded from
treatment. Radiation synovectomy with
Y, regardless of the diagnosis, has an
overall success rate of approximately
50% (improvement in different para
meters) (25, 27). In our previous retro-
spective study prolonged remission of
synovitis after *°Y synovectomy was
only achieved in 29% of the subset of
patients with joints with a good initial
response, during a follow-up period of
up to 8 years (18). The success rate at
one year was 25%, defined as complete
remission of synovitis. The mean dura-
tion of remission of synovitis was 21
months (median 16 months), whereas
recurrent synovitis occurred after a
mean (SD) duration of remission of 3.3
(5.9) months, range 0-22. In the present
study the overall success rate for radia-
tion synovectomy with *Y was 68%
(success rate for treated knees) one
year after treatment. This discrepancy
with our previous study can be ex-
plained by different definitions of a
treatment response and the different
study designs (retrospective versus pro-
spective). Regardless of the radionu-
clide, the diagnosis or the type of treat-
ed joint, the overall success rate for
radiosynoviorthesis in the present stu-
dy was 70% one year after treatment
(Table V). The magjority of patients and
physicians (80%) was satisfied one
year after treatment (Tables |V and V1).
Generally speaking, the mgority of
patientsistreated for symptoms of RA,
asin our study (75%) (TableIl). Over-
all good to excellent response rates for
radiation synovectomy in RA, regard-
less of the radionuclide used, vary from
50-90% (14,28). In the present study
the response rate for RA patients was
76%, which is comparable with previ-
ous studies.

The second most prevalent diagnosisin
our study was psoriatic arthritis (n=13,
9%) with a success rate of 54%. Only
3% of patients suffered from osteoarth-
ritis with a success rate of 50% one
year after radiation synovectomy. This
success rate is in accordance with data
from previous studies (22, 23). The
highest percentage of effectively treat-
ed patients one year after radiation syn-
ovectomy was found for patients with
pigmented villonodular synovitis, hae-



mophilia or calcium pyrophosphate de-
position disease (100%) (TableV).
However, the latter diagnosis involved
only 3 joints (2%). Radiosynoviorthe-
sis of haemophilic arthropathic joints
apparently changes the bleeding pat-
tern of articular tissues, without arrest-
ing the destruction and deformation of
joints (29). The reduction in joint hae-
morrhages and factor usage after syn-
ovectomy is most obvious in elbow
joints, although the other joints as a
group also show asignificant reduction
(30). In the present study there was
only one haemophilia patient and this
patient underwent treatment of the
ankle.

The number of knees treated in other
studies far exceeds the number of other
joints. In a European prevalence study
the knees were found to be the most
frequently treated joints (46%) (21). In
the present study as well the most fre-
quently treated joint was the knee (n=
40); of al knees 58% were affected by
RA and the success percentage 1 year
after treatment was 78 (Table VII). For
RA patients treatment of the wrist was
the most effective (in 85%). These
results are in accordance with those of
other investigators who obtained good
results in 75% of knees and 100% of
wrists in RA patients during a follow-
up period of 8 to 60 months (31).
Finger joints were the second most fre-
quently treated joints in the European
prevalence study (20%) (21), whereas
in the present study the second most
frequently treated joint was the wrist
(20%). Eight percent of all treated
joints in our study were finger joints;
73% of al finger joints were affected
by RA and the success percentage one
year after treatment was 75.

In previous studies the elbows of RA
patients responded significantly better
than shoulders and ankles (25). Treat-
ment of the elbow with RA led to a
“good” result in 72% of the cases (32).
In the present study the success rates
for the shoulders and elbows in RA
patients were similar 1 year after treat-
ment (approximately 80%) and were
significantly higher than the success
rate for ankles (46%) (Table VI1).
Immobilization of the treated joint
seems to be essential, since a signifi-
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cantly higher absorbed radiation dose
to the lymph nodes and lower dose to
the synovial tissue due to leakage is
observed in the absence of immobiliza-
tion. There is a strong correlation be-
tween the reduction in blood pool acti-
vity and synovia swelling versus
improvement in pain (8,9, 33). Also,
immobilization could lead to a better
clinical result (34).

L eakage to the lymph nodesand liver is
less if the needle has been flushed with
saline or triamcinolone hexacetonide
after administration of the radionuclide
(35). Furthermore, the occurrence of
radiation necrosis of the needle tract
burn, due to leakage of the radionuclide
back into the needle tract when with-
drawing the needle, isavoided (36). In
our hospital the needle is always flush-
ed with 20 mg triamcinolone hexace-
tonide after injection of the radionu-
clide to avoid needle track burns, to
prohibit a flare up of arthritis due to
chemical irritation of the joint by the
radionuclide, to inhibit leakage from
the joint by reducing arthritis associat-
ed increased vascularity and perfusion
of the inflamed synovium, and to
bridge the lagtime before onset of the
effect of the radionuclide.

Although in the present study no short-
term clinical adverse effects were
noted, long-term effects cannot be ex-
cluded. However, in literature no seri-
ous long-term side-effects like malig-
nancies are reported (25).

Treatment of the hips and ankles was
least frequently successful. This cannot
be attributed to alower dose to the syn-
ovial tissue due to leakage, because
after treatment of these joints the pa-
tients were immobilized for 3 days in
the hospital. Repeated therapy for a
previous non-responder is associated
with ahigh failure rate (25). In our pre-
vious study a second injection with a
double dose of *Y after an initia fail-
ure had no beneficial effect (15). Treat-
ment with arthroscopic synovectomy
followed by radiation synovectomy
within 2 weeks leads to a success rate
of 40% only, suggesting no benefit of
this combination (25). In cases of fail-
ure, perhaps diagnostic arthroscopy is
of value to explore further treatment
modalities.
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A major drawback of this study is the
large amount of missing data, resulting
from the inadequate registration of fol -
|low-up data by the referring rheumatol -
ogists, despite frequent reminder notes
from the primary investigator. The busy
daily practice of the rheumatologist re-
mains the main reason why the regis-
tration of data for prospective clinica
studiesis experienced as a burden. The
fact that these data are missing could
have led to selection bias. Howvever, the
baseline characteristics of the patients
with missing follow-up did not differ
from those of the patient group.

We conclude that radiation synovecto-
my seems to be a successful, moderate-
ly effective method for treating persis-
tent arthritis for up to one year if other
local therapies have failed.

Whether the final effect of this treat-
ment depends mainly upon the radio-
nuclide injected or its combination
with a corticosteroid is unknown. In
order to evaluate and compare the indi-
vidual effects of the two therapeutic
compounds we have started a multicen-
ter randomized double-blind, placebo-
controlled study in which patients with
arthritis of the knee are treated intra-
articularly either with corticosteroids
and placebo or with corticosteroids and
QY. In this study the knee joint is
immobilized and rest is prescribed (i.e.,
a hospital stay of 3 days) in order to
optimize the effect and to prevent leak-
age from the knee joint. We hope to
complete the inclusion of patients in
this study by the end of the year 2001.
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