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Abstract. In 33 patients with chronic arthritis of the knee, 
48 knees were treated with an intra-articular injection of 
5 mCi yttrium silicate (9oy). There were 27 patients with 
rheumatoid arthritis (RA) and 6 with osteoarthrosis (OA); 
the mean follow-up period was 33 months. At clinical inves- 
tigation after 1 year, no signs of pain or swelling were found 
in 15 knees. In most cases, pain and swelling improved 
subjectively, with a mean duration of 11 months; in 20 
knees, the improvement lasted more than 22 months. When 
radiographs showed severe destruction, 9oy treatment was 
unsuccessful, but an important new finding was that most 
patients with mild or moderate radiological abnormalities 
appeared to have a long-lasting improvement. The result 
did not correlate with erythrocyte sedimentation rate 
(ESR), haemoglobin or Rose titre at the time of injection 
or at follow up, suggesting that the result of the treatment 
is more dependent on local factors than on the disease activ- 
ity. The results of 9oy treatment in 6 0 A  knees with persis- 
tent swelling were promising regarding swelling, even in 
patients with moderate radiological abnormalities. The 
main side-effect was a sometimes painful swelling of the 
knee, which was always successfully treated with an intra- 
articular corticosteroid injection. In 9°y-treated knees, the 
incidence of unstable joints was not significantly higher 
than in non-treated knees. In conclusion, 9Oy synovectomy 
may be a successful treatment for patients older than 50 
years with chronic arthritis of the knee due to RA and 
probably also OA, even when moderate radiological abnor- 
malities are present. 
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A chronically inflamed knee joint of a patient with rheuma- 
toid arthritis (RA) or osteoarthrosis (OA) is often difficult 
to treat. Local injections with corticosteroids may give tem- 
porary improvement. Three forms of synovectomy are 
available for treating chronic persistent inflammation: sur- 
gical, or the intra-articular injection of chemicals or radio- 
isotopes. 

Surgical synovectomy is often performed in RA patients 
with only a few inflamed joints (Geschwend et al. 1977; 
P/iti/ilfi 1976). The results of chemical synovectomy, e.g. 
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with osmic acid, are variable, a disadvantage being that 
not only the synovial tissues but also other structures in 
the joint may be damaged (Nissil/i et al. 1977; Oka et al. 
1970). Radiation synovectomy (also called radiosynoviorth- 
esis and synovectomy with radioisotopes) is often preferred 
to surgical treatment for patients over 50 years of age. The 
most commonly used radioisotopes are y9o, gold Au 198 
and erbium Er169. For large joints, yttrium silicate (y9o) 
is frequently used because of its more favourable radiation 
properties and short physical half-life of 2.7 days. Although 
this method is often applied, only few careful clinical inves- 
tigations on the long-term effect of 9oy have been published 
(Gumpel and Roles 1975; Szanto 1977; Stojanovic 1981). 
For this reason, we decided to evaluate the results of 9oy 
synovectomy in a series of patients. We also applied 9oy 
synovectomy in a small series of osteoarthritic (OA) knees 
with persistent swelling. 

The influence of 9oy on swelling and pain in the knee, 
and the stability of the joint before and after treatment 
was studied. We also evaluated whether the results varied 
with the general activity and severity of the rheumatic dis- 
ease and whether X-ray abnormalities of the knee at the 
time of treatment influenced the final outcome. To our 
knowledge, nobody tried 9oy synovectomy in joints with 
moderate or severe destruction, visible on the radiograph. 

Patients and methods 

All patients treated with 9Oy synovectomy between October 
1976 and April 1981 were studied. They were all over 50 
years of age and had had chronic persistent arthritis in 
one or both knees for more than 1 year; all had required 
three or four local injections with corticosteroids per year 
to reduce the worst symptoms. 9Oy Synovectomy was ap- 
plied without taking into account the severity of radiologi- 
cal abnormalities of the joints. 

Methods.  Five millicuries of 9°y-silicate (Amersham) di- 
luted with 0.9% NaC1 to a volume of 2 ml was injected 
after aspiration of as much synovial fluid as possible from 
the joint; immediately afterwards, the needle was flushed 
through with 2 ml 1% Lidocain-HC1. There was no leakage 
of joint fluid afterwards. The knee was bent several times 
and, using a Geiger counter, was checked to see whether 
the 9oy had spread over the whole knee-joint space. In 
the first 10 patients, we also looked for radioactivity in 
regional lymph glands after 24 and 48 h. The patient was 
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Fig. 1. Painscore in treated knees before 9oy synovectomy and 
at follow-up • before 9oy, [] at follow up. 0=no pain; 1 =pain 
at palpation; 2 = morningstiffness; 3 = pain at use; 4 = spontaneous 
pain at night; 5 = spontaneous pain in daytime; 6=unremitting 
pain 

confined to bed for 3 days, during which time he was al- 
lowed to go to the toilet. Most patients were allowed to 
go home after 3 days and were advised to avoid strain 
on the knee for about 6 weeks. 

Radiographs were taken of both knees 1 day before 
9oy synovectomy and then at follow-up, and were read 
according to an agreed plan and without knowledge of the 
clinical details by Dr. N. van der Meulen, Ziekenhuis Ziek- 
enzorg, Enschede, The Netherlands). The findings were 
graded as follows: grade 0, no abnormalities; grade 1, os- 
teoporosis with one or two cysts; grade 2, many cysts (some 
small erosions may be present as well as a slight joint-space 
narrowing); grade 3, destruction and deformity of the 
whole joint with severe narrowing of the joint space. 

The severity of RA in its effect upon the patient's health 
and activity cannot be expressed precisely, as e.g. pulmo- 
nary function in bronchial asthma. Therefore, in assessing 
RA, we used indirect, clinical indicators of severity, namely 
erythrocyte sedimentation rate (ESR), haemoglobin and 
Rose titre, and the widely accepted grading of the American 
Rheumatism Association (ARA) into possible, probable, 
definite and classical RA, which is based on laboratory 
and clinical criteria (Ropes et al. 1959). Functional capacity 
was assessed according to the four grades defined by Stein- 
br6cker et al. 1949; see Table 2). These investigations were 
performed on the day before 9oy treatment and at follow- 
up. At follow-up, pain and subjective results were assessed 
in all the patients using a painscore (Fig. 1). 

Results 

Of the 39 patients treated with 9Oy in the period studied, 
33 could be included in the study. (Three had died from 
unrelated disorders and 3 others were lost for follow-up.) 
They were 7 men and 26 women with a mean age at the 
time of 9oy treatment of 64 years (SD 9 years); the mean 
follow-up period was 33 months (12-60 months). There 
were 20 patients with seropositive and 7 with seronegative 
RA, 5 with OA and I with psoriatic arthritis. 

A total of 48 knees were treated with 9Oy; one knee 
was treated in 25 patients, both knees were treated in 8 
patients; the 9oy injection was repeated in one knee in 
5 patients and in both knees in 1 patient. All RA patients 
had definite (5) or classical (22) RA. The functional classifi- 

Table t. Functional capacity at 9oy synovectomy and at follow-up 

Functional grading Before 9oy At follow-up 

t. Fit for all activities 0 2 
2. Moderate restriction 18 (3) 9 (1) 
3. Marked restriction 15 (5) 21 (6) 
4. Confined to chair/bed 0 4(1) 

Figures in parenthesis indicate the number of operated patients 

cation of 9oy synovectomy and at follow-up is summarized 
in Table 1. It should be noted that, in the meantime, 8 
patients had received a total knee prosthesis in the treated 
knee, 3 of which had also received the same treatment in 
the knee not treated with 9oy; in 1 of them, arthrodesis 
had been performed in the non-treated knee. 

At follow-up, most patients stated that the pain in the 
treated knee had lessened considerably (Fig. 1). This con- 
cerned a total of 40 knees. (The eight patients with a total 
knee prosthesis were excluded.) The improvement lasted 
for a mean period of 11 months; in 20 cases, it lasted longer 
than 6 months, with a mean of 22 months. 

All patients had complained of severe swelling of the 
knee before treatment; at follow-up, only 13 knees were 
swollen as judged by the patients and at clinical investiga- 
tion. This result may have been influenced, however, by 
the fact that, in many cases, (36 out of 48) the knee had 
been injected in the meantime with corticosteroids for se- 
vere pain and swelling due to recurring arthritis. 

In order to obtain an objective idea of the duration 
of reduced swelling after treatment, we noted whether the 
patients had received corticosteroid injections in the treated 
knee and, if so, how long the injection-free period had been 
(Fig. 2). For all 48 knees, the mean injection-free period 
was 10 months. For 27 knees, this period was 6 months 
or more (mean, 16 months; SD, 10 months); for 17 of 
these, the effect lasted 1 year or more (mean, 21 months; 
SD 9 months). At follow-up, 12 patients had not received 
a corticosteroid injection since the 9°y-treatment (mean, 
23 months; SD, I0 months), and therefore, the exact dura- 
tion of the effect in these patients cannot be predicted. 

In 41 cases, radiographs obtained the day before 9Oy 
synovectomy were available. In general, the results of 9oy 
treatment were good for knees with no X-ray abnormalities 
(grade 0; Table 2). Indeed, 9oy synovectomy still appeared 
to be successful in half of the cases with mild or moderate 
deformities of the knees (grades 1 and 2). When the joint 
was severely affected, the result was very poor. 

During the study, radiological abnormalities were 
clearly progressive, but this deterioration did not differ sig- 
nificantly between treated and untreated knees (Table 3). 

No correlation was found between the result of 9oy 
synovectomy and laboratory indicators of the disease activi- 
ty of the RA patients, i.e. ESR, haemoglobin, haematocrit 
and Rose titre at the time of synovectomy or at follow-up. 
Also, no correlation was found between the outcome of 
treatment and ARA grading or functional classification at 
these times. 

The stability of the joints was examined the day before 
9oy synovectomy and at follow-up: a knee joint was consid- 
ered to be unstable when at least one ligament (lateral, 
medial or cruciate) was unstable (The operated knees were 
excluded.) The number of unstable treated knee joints in- 
creased from 6 to 14 during the follow-up period; however, 
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Fig. 2. Durat ion of remission as measured by corticosteroid-injection-free period in RA and OA patients, a, first 90y treatment;  b, 
second 9oy t reatment;  open bars, still in remission at follow-up 

Table 2. The relationship between X-ray abnormalities in the knees 
and the result of 9oy synovectomy as measured by corticosteroid- 
injection-free period (an objective indicator for the durat ion of 
the effect) 

X-Grade Number  of < 6 6-12 > 12 Opera- 
(see text) knees tions 

0 7 2 0 5 0 
1 13 7 2 4 0 
2 14 5 3 6 6 
3 7 6 1 0 2 
?a 7 1 4 2 

In these cases, X-rays were not  available 

Table 3. X-Ray findings in bo th  knees before 9oy synovectomy 
and at follow-up 

Grade Knees treated with 9oy Non-treated knees 

Before Follow- Before Follow- 
9oy up" 9oy llpb 

0 7 4 5 2 
1 13 12 6 8 
2 14 11 8 5 
3 7 6 2 2 

" Eight patients had received total knee prothesis between treat- 
ment and follow-up 

b Three patients had received total knee prothesis in the non- 
treated knee before follow-up, and one patient had had arthrode- 
sis on the non-treated knee 

Table 4. Results of 9oy synovectomy in osteoarthritic knees 

Patient a 5 5 11 18 27 28 
number  First Second 

treat- treat- 
ment ment 

Subjective 0 0 22 15 5 0 
improvement 
(months) 

Cortico 2 41 22 15 13 0 
steroid-free 
period 
(months)" 

Swelling 

At 9oy Severe Severe Severe Severe Severe Severe 
synovectomy 

At follow-up Mild Mild None None Mild None 

Painscore b 

At 9oy 3 3 6 5 6 3 

At follow-up 3 3 3 3 6 3 

X-Ray grading ° 

At 9oy - - 3 1 3 2 
synovectomy 

At follow-up 2 2 3 2 2 2 

a Compare with Fig. 2 
b See Fig. 1 for grading 
c See text for grading 
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it appeared that the number on unstable knee joints not 
treated with 9oy had also increased from one to four. (The 
difference was not significant.) This number was not in- 
fluenced by the knee operations. Of  the eight knees which 
were operated on afterwards, four were already unstable 
before treatment with 9Oy; moreover, 3 patients had under- 
gone a total knee operation of the knee that had not been 
treated with 9oy and had been stable at the time of synovec- 
tomy. From these data, it cannot be concluded that 9Oy 
treatment gives an increased risk of developing an unstable 
knee joint. 

The results in OA knees are summarized in Table 4 and 
seem rather promising. In most cases, the subjective and 
objective improvement was long lasting and persisted after 
the follow-up period. Swelling was clearly reduced in all 
cases, but the pain did not improve as much as the swelling. 
Also, in the OA cases, moderate radiological abnormalities 
did not exclude a good result. 

There were only minor side-effects: in 16 knees a painful 
swelling was sometimes noticed, usually within 24 h of the 
injection of 9oy, but sometimes even after 3 or 4 weeks. 
It was always alleviated directly by a local corticosteroid 
injection. Two patients had a slight febrile reaction of 38 ° 
and 39 ° C, respectively, on the day after the injection. In 
the first 10 patients, we could not find radioactivity in the 
regional lymph glands at 24 or 48 h after injection. 

Discussion 

Since it was first described by Ansell et al. (1963), radiation 
synovectomy with ~ 98Au has been applied in many patients. 
After 1973, 90y became more popular, but to our suprise, 
few studies have been published on the long-term results. 
Gumpel and Roles (1975) compared the effect of 9Oy with 
surgical synovectomy after 25 months; of ten treated knees, 
seven still showed an improvement after I year, being the 
same in both groups. Bridgman et al. (1971) found a 59% 
improvement in 22 knees 6 months after 9oy synovectomy, 
and Nissilfi et al. (1978) observed a 56% improvement in 
23 knees after 1 year. Doyle et al. (1977), however noted 
only a 40% success rate in 15 knees after 13 months, while 
Stojanovic (1981) recorded a 38% success rate in 58 knees 
after 18 months. After a follow-up period of 42 months, 
Szanto (1977) noted a 53% improvement in 19 knees. 

In a progressive illness like RA, one may expect that 
the results will be worse when the observation period is 
longer. In our series, 35% showed a clear improvement 
for an average period of 21 months (as measured by the 
corticosteroid-injection-free period). In previous studies, 
only patients with slight or no X-ray deformities were 
treated; if the 7 knees with grade-3 deformities had been 
excluded from our investigation, we would have obtained 
an improvement in 4~ % of the cases.This result is compara- 
ble with earlier studies of  Doyle et al. (1977) and Stojanovic 
(1981). Szanto (1977) had a more favourable result over 
an even longer period, but did not give a satisfactory defini- 
tion of what he understood by remission. 

In our study, the patients were, in general, satisfied with 
the treatment; in the majority of cases, pain and swelling 
were clearly reduced. Our result would have been better 
if we had concealed the fact that local corticosteroid injec- 
tions were given in the menatime; in previous publications, 
the use of corticosteroid injections was not mentioned. 

Yates et al. (1977) found no difference between 9oy_ 

synovectomy patients and untreated controls in 33 knees 
after 2 years. Their results, however, may have been in- 
fluenced by repeated arthroscopies and are not given in 
detail. 

Unlike Boerbooms and Danen (1982), we found no cor- 
relation between indicators of disease activity and the out- 
come of the treatment. This may be explained by our longer 
observation period and, possibly by the more severe radio- 
logical abnormalities. We prefer to keep patients in hospital 
for several days for 9oy synovectomy although outpatient 
treatment appears to be possible (Williams et al. 1981). As 
most patients are women who are often expected to do 
housework, they tend to take insufficient rest after treat- 
ment. It is important to immobilize the knee as much as 
possible during the first few days after treatment in order 
to limit the spread of 9Oy to regional lymph glands (Roberts 
and Gillespie 1973); in our opinion, this can best be 
achieved by clinical treatment. 

There are many reasons for assuming that, in OA joints, 
the inflammatory component plays an important role 
(Cooke 1983). As far as we know, this is the first series 
of OA knees treated with 9oy synovectomy. Our results 
are promising, and further studies should be performed in 
a larger series to confirm the usefulness of  9oy synovectomy 
in OA. 

In our series, the most important side-effect was a some- 
times severe arthritis within several days after treatment. 
This is in agreement with the findings of Bridgman et al. 
(1971), whereas others have not mentioned this side-effect. 
Gumpel (1977) occasionally saw a needle-track burn, which 
may be explained by the fact that he did not rinse the 
needle with 0.9% NaC1 after the 9oy injection as suggested 
by Jayson (1974). We decided to rinse the needle with 1% 
Lidocaine-HC1 instead of 0.9% NaC1, thus preventing a 
sometimes painful reaction in the 1 st h after injection. Yates 
et al. (1977) have mentioned instability of the knee as a 
possible side-effect. In our study, although instability was 
seen more frequently in treated than in non-treated knees, 
the difference was not significant. 

For patients over 50 years of age, 9oy synovectomy 
has a number of  advantages over surgical synovectomy. 
The technique is simple and less troublesome for the pa- 
tient, the period of admission is shorter, no anaesthesia 
is required, and the cost is lower. After treatment, there 
are no problems with mobilization or flexioncontractures 
of the knee. There is little danger of infection, and an opera- 
tion may always be considered at a later stage. 

The use of 9oy has a number of advantages over 198Au: 
it is a pure beta emitter that penetrates to about 3 mm, 
whereas 19SAu also emits gamma rays. The h of both is 
short (2.7 days). Up to 10% of 198Au spread~s to the re- 
gional lymph glands in the groin, while the accumulation 
of 9oy in the lymph glands is usually less than 2%, (Wil- 
liams et al. 1976; Gumpel et al. 1973; Kyle et al. 1983) this 
may be attributed to the smaller size of the gold particles. 

In our first 10 patients, we could not find any radioactiv- 
ity over the regional lymph glands after 24 and 48 h. One 
may reduce this leakage by immobilization, but also by 
an intra-articular corticosteroid injection preceding that 
with radioactive material (Pfitifilfi 1976). 

Chromosome deformities of lymphocytes after intra-ar- 
ticular injection with 198Au and 9oy have been described 
(Nissil~i et al. 1978; De la Chappelle et al. 1972; Gumpel 
and Stevenson 1975; Stevenson et al. 1973). The deformity 
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is more evident with 198Au than with 90y, probably due 
to the spread in lymph glands. The importance of these 
chromosome deformities should not  be overestimated; dur- 
ing the 19 years in which radiation synovectomy has been 
applied, no increased incidence of malignancy has been re- 
corded in these patients, but  one would certainly recom- 
mend that radiation synovectomy be restricted to older pa- 
tients. 

In conclusion, 9Oy synovectomy may be a useful treat- 
ment  for patients over 50 years of age with chronic persis- 
tent arthritis of the knee due to RA or OA, even when 
there are mild or moderate X-ray abnormalities. The meth- 
od has only minor  side-effects. The result of the treatment 
is dependent on local factors and is not  influenced by the 
activity and severity of RA at the time of synovectomy 
or at follow-up. 
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