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There has been a decline in interest for synovectomy of the
knee in patients with inflammatory rheumatoid disease
because of the development of new basic treatments and
progress in their management. Chronic synovitis can persist,
despite efficient systemic disease management, and local
treatments are thus indicated. Intraarticular corticosteroid
injections sometimes fail to provide sustained relief for local
inflammatory disease. The efficacy of chemical and isotopic
synovectomy has been demonstrated in the treatment of
chronic synovitis1,2. Surgical or arthroscopic synovectomy
can be prescribed when synovitis is refractory to standard
therapies. Arthroscopic synovectomy is a relatively nonin-
vasive procedure that enables subtotal removal of damaged
synovial tissue3-8. Postoperative joint stiffness, a very
common manifestation after open synovectomy9-12, is rarely

noted after arthroscopic synovectomy. Good short term clin-
ical results have been reported, especially in knees operated
at an early synovitis stage, without postoperative radio-
graphic progression of lesions13-17.

We assessed the longterm results of arthroscopic
synovectomy of the knee in patients presenting with
rheumatoid arthritis (RA).

MATERIALS AND METHODS
Patients. Arthroscopic synovectomy of the knee was performed in 48
patients with RA, according to the American College of Rheumatology
criteria18, between 1985 and 1992. Ten patients were lost to followup.
Forty-one knees of the 38 remaining patients (30 women, 8 men) were
evaluated clinically and radiographically at a mean 8.9 years (range
5.0–12.3) after arthroscopic synovectomy. The mean age at surgery was
42.7 ± 15.3 years. All patients had been unsuccessfully treated with chem-
ical (osmic acid, 4 knees) or radiation (yttrium, 37 knees) synovectomy 6
months or more before arthroscopic synovectomy.

Arthroscopic procedure. As described14, all arthroscopies were performed
by the same physician (BC) using a 4 mm 30˚ arthroscope, a video system,
and a thigh tourniquet control. All patients were under local or general
anesthesia. The procedure required 3–4 anterior portals, and sometimes a
posteromedial portal. A suction chondrotome with rotating blades was used
to remove the largest amount of synovial membrane as efficiently as
possible during the 90 min tourniquet time limit. The procedure led to
subtotal removal of synovium from the entire suprapatellar pouch, as well
as from the intercondylar notch, around the fringes of the meniscus, and in
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the posterior compartments. The joint was continuously washed with 9–15
l of saline solution. No vacuum drain was applied. Postoperatively, the knee
was moved very soon after the procedure (3–5 h), and the patients walked
the next day. No other rehabilitation was required. Gait-assisting devices
were never required.

Clinical assessment. Patients were evaluated postoperatively at 6 months
and then every 2 years, with a mean followup of 8.9 years (range 5.0–12.3).
The clinical assessment involved measurement of 3 variables. The degree
of pain (at rest) and the degree of joint swelling were each scored on a scale
of 0–3. Range of motion (ROM) in flexion-extension was measured with a
goniometer. The extent of articular damage determined during arthroscopy
was graded from 0 to 4, according to the classification of Outerbridge19.
Initial and final clinical assessments were performed by the same investi-
gator (BC) for all patients.

Radiographic assessment. Each patient had anteroposterior weight-bearing
radiographs of the knee before synovectomy (but 2 films were lost). At
final evaluation, 28 of 29 knees not treated with total arthroplasty or
arthrodesis (see Results) had anteroposterior weight-bearing radiographs.
Initial and final radiographic changes were blindly graded by 2 investiga-
tors (FRB, MCL), according to the Larsen classification20.

Statistical analysis. The Kruskal-Wallis test and Fisher exact test were used
to calculate between-group differences. Spearman’s rank test was used to
verify the correlations. A stepwise logistic regression was performed to
identify baseline variables predictive of radiological destruction after
arthroscopic synovectomy. The baseline variables tested were age, sex,
disease duration, diagnosis, number of tender joints, erythrocyte sedimen-
tation rate (ESR), C-reactive protein (CRP), rheumatoid factor, Larsen
score on operated knees, and number of joints with severe damage.

RESULTS
No subject required a second arthroscopic synovectomy, but
knee arthroplasty was required after arthroscopic synovec-
tomy in 11 cases (26.8%), because of the progression of
disease during the mean 8.9 year followup.

All knees that had undergone arthroscopic synovectomy
(n = 41) were divided into 2 groups: Group A: knees that
required no further operative procedures (n = 29); and
Group B: knees that required a supplementary procedure
after synovectomy (n = 12) (29.2%), i.e., total knee pros-
thesis (n = 11) or arthrodesis due to joint infection (n = 1).

Clinical results. Pain. Knee pain score was significantly
higher in group B than in group A (p = 0.04) before arthro-
scopic synovectomy. In the final assessment, there was a
statistically significant improvement in the pain score rela-
tive to baseline (p < 10-5) for the 29 knees in group A. This
pain reduction was noted within the first postoperative
months (p < 10-5). The number of “no pain” or “mild pain”
cases increased from 4 of the 29 knees preoperatively to 27
knees at the final examination (Table 1).

Joint swelling. Before arthroscopic synovectomy, the extent
of joint swelling was not significantly different (p = 0.63)
between the 2 groups. For the 29 knees in group A, there
was a significant reduction in joint swelling within the first
postoperative months (p < 10-5) and also in the final assess-
ment (p < 10-5). Finally, 28 of the 29 knees (96.6%) in group
A had joint swelling scored 0 or 1 (Table 2).

Range of motion. Preoperatively, there were no significant
differences in ROM in flexion-extension between knees in

group B (mean 98.8˚, SEM ± 29.4˚) and knees in group A
(mean 113.4˚ ± 10.3˚) (p = 0.09). Within the first 6 postop-
erative months, the ROM improved significantly (p = 0.001)
for knees in group A (mean 124.2˚ ± 12.7˚), and this
improvement remained steady until the final assessment 
(p = 0.002) (mean 123.2˚ ± 14.5˚). In the final assessment,
74% of group A knees had a better ROM than at baseline
(Table 3).

Radiographic assessment results. Preoperatively, Larsen
scores were no higher than 3 for any knees, but the scores
were significantly higher (p = 0.02) for group B knees rela-
tive to those of group A (Table 4). In the final radiological
assessment, Larsen scores were significantly higher for
group A knees relative to baseline (p = 0.03) (Table 5).

In a comparison of baseline and final Larsen scores for
all knees that had undergone arthroscopic synovectomy and
radiological assessment pre- and postoperatively (n = 39),
with a Larsen score of 5 attributed to reoperated knees of
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Table 1. Pain assessment preoperatively (groups A and B) and during post-
operative followup (group A). Data are number of patients (%).

Group B, Group A, 
Pain n = 12 n = 29
Score Baseline* Baseline* After 6 mo, Final Evaluation†,

n = 29 n = 20 n = 29

0 0 1 (3) 15 (75) 23 (79)
1 1 (8) 3 (10) 5 (25) 4 (14)
2 8 (67) 25 (86) 0 1 (3)
3 3 (25) 0 0 1 (3)

* Before arthroscopic synovectomy. † Mean 8.9 years (5.0–12.3).

Table 2. Joint swelling assessment preoperatively (groups A and B) and
during postoperative followup (group A). Data are number of patients (%).

Synovitis Group B, Group A,
Score n = 12 n = 29

Baseline* Baseline*, After 6 mo, Final Evaluation†,
n = 29 n = 20 n = 29

0 0 0 14 (70) 20 (69)
1 0 2 (7) 6 (30) 8 (28)
2 8 (67) 17 (59) 0 1 (3)
3 4 (33) 10 (34) 0 0

* Before arthroscopic synovectomy, †mean: 8.9 years (5.0–12.3).

Table 3. Range of motion (ROM) of the operated knee at final evaluation
compared to baseline (group A). Data are number of knees (n = 27).

ROM at Final ROM at Baseline
Evaluation < 90˚ > 90˚ and < 120˚ > 120˚ Total %

Improved 2 14 4 20 74
Stable 0 3 0 3 11
Worst 0 2 2 4 15
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group B, we noted that (Table 5) 12 knees (31%) showed no
change, 11 (28%) had worsened by one grade, 9 (3%) had
worsened by 2 grades, 7 (18%) had worsened by ≥ 3 grades.

This radiographic improvement varied according to the
baseline Larsen score (Table 5): (1) 18 knees were scored 0
or 1 preoperatively — at the final assessment, 14 knees
(78%) had not worsened or had changed by only one grade;
4 knees (22%) had worsened by 2 grades or more; (2) 21
knees were scored 2 or 3 preoperatively — at the final
assessment, 9 knees (43%) had not worsened or had
changed by only one grade; 12 knees (57%) had worsened
by 2 grades or more.

Radiographic patterns according to baseline arthroscopic
data. During arthroscopy, cartilage lesions were ranked
according to Outerbridge classification (Table 6). At base-
line, group B knees had more serious cartilage lesions than
non-reoperated group A knees (p = 0.007). There was a
correlation between the arthroscopic data and the baseline
radiographic Larsen scores (p < 10-4). In the final assess-
ment, the 8 knees that had less severe cartilage damage at
baseline (stage 0 or 1) showed very little radiographic
progression (Table 7). The 10 knees with arthroscopic carti-
lage lesions ranked as stage 2 deep, and 3 showed a more
negative trend, as all of them had a Larsen score ≥ 3 (Table
7). The 19 knees with cartilage damage ranked as stage 2
superficial progressed differently, i.e., with varied radi-
ographic ranks and Larsen scores ranging from 0 to 5. The
distribution was uniform, since 53% had a final Larsen score
≤ 2 and 47% had a score of 3 (Table 7).

Variables predictive of articular destruction after arthro-
scopic synovectomy. The independent variables (logistic
regression) for predicting the final Larsen score were the
baseline Larsen score (odds ratio 4.2, p = 2 × 10-4), which
was closely correlated with the baseline Outerbridge carti-
lage classification; and the number of large joints (apart
from the operated knee) presenting with severe destruction
(Larsen score ≥ 3) (OR 29.2, p = 1 × 10-8).

Complications. One case of joint stiffness was noted; the
knee required manipulation under anesthesia and then a
normal ROM was obtained. One osteoarticular infection
required arthrodesis.

DISCUSSION
Synovectomy has long been used to treat chronic knee
synovitis. Open synovectomy is a highly invasive operation
and there are many cases of severe damage to knee joints
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Table 4. Larsen score for knees at baseline (groups A and B) and at final evaluation (group A).

Larsen Score, n (%)
0 1 2 3 4 5

Group A*, 4 (14) 14 (48) 7 (24) 4 (14) 0 0
before synovectomy, n = 38

Group A, 2 (7) 5 (18) 11 (39) 6 (21) 4 (14) 0
final evaluation, n = 37

Group B, 0 1 (9) 5 (45) 6 (45) 0 0
before synovectomy, n = 12

* p = 0.02, compared to group B before synovectomy.

Table 5. Final Larsen score relative to the baseline score (before synovec-
tomy) (Groups A and B).

Larsen Score Before Larsen Score at Final Evaluation,
Synovectomy, no. of Knees
n = 39 0 1 2 3 4 5

0 2 0 2 0 0 0
1 — 5 7 0 1 1
2 — — 2 3 2 5
3 — — — 3 1 5

Table 6. Arthroscopic cartilage lesions in the whole patient population, 
n (%).

Stage 0 Stage 1 Stage 2 Stage 2 Deep Stage 3
Superficial

Group A, 2 (7) 6 (22) 16 (59) 2 (7) 1 (4)
n = 27
Group B, 0 0 3 (30) 3 (30) 4 (40)
n = 10

Table 7. Final Larsen score according to the extent of cartilage joint degra-
dation during synovectomy.

Cartilage Joint Final Larsen Score,
Degradation, no. of Knees
n = 36

0 1 2 3 4 5

Stage 0 1 1 0 0 0 0
Stage 1 0 3 3 0 0 0
Stage 2 superficial 1 1 8 4 2 3
Stage 2 deep 0 0 0 1 1 3
Stage 3 0 0 0 1 0 4
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and a decrease in the ROM, despite extensive physical
therapy and hospital care12,21,22.

Many studies have been undertaken to assess the short
and medium term results (up to 4 years followup) of arthro-
scopic synovectomy6,13-16,23,24, with 60–96% of good to
excellent clinical results reported. There is generally only
slight progression of the initial radiographic lesions during
the first 2 postoperative years14,15. Very few longterm studies
have been undertaken.

This study was carried out to assess the longterm results
of arthroscopic synovectomy of the knee in patients with
RA. Forty-eight patients underwent synovectomy, but they
were not all followed up. Patients requiring reoperation after
arthroscopic synovectomy were included in the study solely
on the basis of their case history, thus explaining why part
of this patient population (29%) was certainly overesti-
mated. In the only 2 reported studies with longterm
followup, this proportion was 7% after 6.4 years’ followup24

and 17% after 12 years’ followup25, while in these 2 studies
knees had almost the same radiographic lesions at baseline.

Pain relief was achieved soon after synovectomy, as
noted7,14,15. This relief was maintained up to 2 years postop-
eratively in around 80% of knees. After 4 years’ followup,
some authors noted a decline in the good initial results to
around 60%6,15. Others found that 80–90% of knees were
still improved15,17,24. In our study, pain relief was sustained
in 90% of the non-reoperated knees at 8.9 years’ followup,
which is in accord with the results reported by Tanaka, et
al24, i.e., in 49 operated rheumatoid knees, 86% had no or
only slight pain after 6.4 years’ followup. Conversely,
Matsui, et al25 obtained only 46% good results (no pain and
normal knee function) in 41 knees after 8 years’ followup.

Joint effusion was observed in all knees that underwent
synovectomy in our study. At 8.9 years’ followup, 97% of
knees in group A had no or only mild swelling. Tanaka, et
al24 reported that 78% of rheumatoid knees followed for 6.4
years had no or only occasional joint effusion.

These results are in agreement with some studies with
shorter followup16,17, while they seem to be better than those
of other studies where recurrent effusion was documented in
some 40% of knees at 4 years postsynovectomy6,15.

The longterm results after open synovectomy do not
seem quite as good, with recurrent effusion in 20–42% of
operated knees21,26,27.

After synovectomy, the operated knee can be mobilized
immediately after postoperative recovery. The patient can
begin walking the same day or the following day, which is
facilitated because there is very little or no postoperative
pain5,6,13,14,16,17,24,28. In the short term, the ROM of the knee
is at least as good as the preoperative range4,7,13-17,23,24,28.

Clear longterm improvement in ROM in flexion-exten-
sion was achieved in our study: 80% of group A knees had
better flexion-extension results than preoperatively. In the
final assessment, the ROM had worsened in 15% of knees.

Our longterm results seem to be in accord with those
reported by Tanaka, et al24, who found no change in the
mean ROM preoperatively and 6.4 years postoperatively.

Joint stiffening is the main problem noted after open
surgical synovectomy, which prompted many authors to
mobilize (systematically or not) the knee postoperatively
under anesthesia9,10,12,21,22,27. Extended rehabilitation, prefer-
ably at a specialized center, is required after around 2 weeks
of immobilization. Thereafter, no or very little joint limita-
tion was noted in a few studies7,21,22, but a loss in the ROM
has been reported in 64% of patients10,27.

Radiographically, the operated knees had a significantly
higher final Larsen score than baseline. Arthroscopic
synovectomy therefore did not arrest disease progression in
treated knees, as noted by others24,25. Further, only a
controlled study could assess the effect of this procedure on
the progression of joint destruction.

However, there was no radiographic change after 8.9
years’ followup in 31% of the 39 operated knees. Only 41%
of knees showed significant radiographic progression of
damage (at least 2 Larsen score stages).

All studies on surgical synovectomy of the knee have
reported radiographic progression of lesions over a rela-
tively long term1,21,25-27; they are often degenerative but not
inflammatory lesions. This was confirmed in a study
comparing the results of arthroscopic synovectomy and
open synovectomy of the knee29.

We tried to determine predictive factors of disease
progression after arthroscopic synovectomy. The results
showed some differences in the baseline clinical features of
reoperated knees (group B) and non-reoperated knees
(group A). Reoperated knees had significantly higher base-
line pain scores and significantly greater knee flexion defor-
mity. In previous reports, a poor result was correlated with
an initially greater knee flexion deformity (> 15˚)24. Laurin,
et al22 also noted this with surgical synovectomy, and
Stucki, et al2 for synoviorthesis with yttrium-90.

Concerning radiographically detectable damage, we
noted that knees with only minor initial damage progressed
the least over the 9 year followup. Logistic regression
analysis clearly showed that the final Larsen score depended
closely on the baseline Larsen score; this was noted in
surgical synovectomy studies11,21. In addition, the final clin-
ical results of arthroscopic or surgical synovectomy depend
on the baseline Larsen score, as shown in several longterm
studies10,11,22,24,27.

Assessment of initial cartilage lesions during arthroscopy
also enables assessment of anatomic (radiographic) progres-
sion: all the knees with initial cartilage lesions graded 2
deep or 3 had a final Larsen score ≥ 3. In addition, the initial
Larsen and Outerbridge scores were closely correlated.
Prosthetic knee replacement was performed for knees with
the highest Outerbridge cartilage scores: 40% were stage 3,
compared to 4% for non-reoperated knees.
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In previous reports, baseline cartilage scores were corre-
lated with the clinical results of synovectomy. Some authors
found no correlation after a maximum 4 year followup17,23,
whereas others noted poorer pain and joint swelling and
function results when there was more severe initial cartilage
damage13,24,29.

Arthroscopic synovectomy thus seems to be an effective
and competitive therapeutic tool for chronic knee synovitis
in patients with RA after failure of radiation or chemosyn-
ovectomy. The main benefits of this approach include its
selectivity for synovial tissue, and its efficacy and high
tolerance. The results are excellent when it is performed at
an early stage on knees that have not undergone severe
rheumatic damage. Many authors still recommend arthro-
scopic synovectomy after the failure of simpler treatments
such as synoviorthesis.
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