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Consequences of synovectomy of the knee joint:
clinical, histopathological, and enzymatic changes
and changes in 2 components of complement
TIMO MYLLYLA, LEENA PELTONEN, JAAKKO PURANEN, AND
L. KALEVI KORHONEN

From the Department of Surgery, University Central Hospital of Oulu, and the Department ofAnatomy,
University of Oulu, Finland

SUMMARY The state of 36 knee joints of 32 rheumatic patients was evaluated after surgical
synovectomy, the follow-up period varying from 2 to 39 months. Synovitis was suspected by
arthroscopy in 67% and verified histologically in 52 %, although in a milder form than at the time
of synovectomy. The regenerated synovial tissue was less permeable to serum proteins and
contained lower activities of lysosomal enzymes than the excised synovial tissue. Although the
number of leucocytes decreased in the joint fluid after synovectomy, the activities of lysosomal
enzymes were lowered only slightly, and there was no change in the amount of C3 and C4
components of complement pathway.

In the past the popularity of synovectomy as a
therapeutic procedure for rheumatic joints has varied
greatly, but during the last 20 years the operation has
held a prominent role in the treatment of rheumatoid
arthritis. Especially in the knee joint it has been
reported to diminish pain, increase motility, and
decrease the inflammatory reaction of the joint.`-5

Objective evaluation of the results of the operation
is difficult. Though well controlled clinical studies are
rare, subjective evaluations by patients have shown
great benefit from the operation. However, if the
results are evaluated critically by objective criteria
(x-rays and laboratory studies), the benefits are tem-
porary in a large number of cases, and with longer
follow-up times the incidence of failure increases.6-8
The regenerating synovial membrane seems to

have several characteristics typical of rheumatic
synovial tissue, '0 but the lytic activity of regener-
ated synovial membrane and changes in the synovial
fluid and tissue after synovectomy are not clearly
understood. We have performed postoperative
arthroscopy in 32 patients and evaluated the clinical
results of the operation as well as the histopathology
of the regenerated synovial membrane. The activity
of the inflammatory process at the time of operation
and at arthroscopy was also estimated by assaying
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lysosomal enzymes-mediators of inflammation-in
the synovial fluid and tissue. To analyse the
immunological changes in the joint before and after
operation the amounts of 2 components of comple-
ment were assayed.

Materials and methods

In the northern Finnish hospital of Paivarinne
synovectomy was performed on the knee joints of 53
patients from 12 December, 1975 to 2 February,
1978. Thirty-two of these patients were selected for
follow-up study, mainly because of the shorter dis-
tance they had to travel from home to hospital. All
the patients fulfilled the criteria of the American
Rheumatism Association for rheumatiod arthritis.11
They were selected for the operation by a team of
surgeons and rheumatologists. The main indication
for surgery was persistent chronic synovitis with pain
and restricted function. Details of patients are
presented in Table 1.
The erythrocyte sedimentation rates (ESR) values,

blood cell counts, serological values (Waaler-Rose,
latex), and x-ray films of the operated and contralat-
eral joints were checked immediately before opera-
tion and at the time of arthroscopy.

Surgical technique. Synovectomy was performed
through 2 parapatellar incisions placed 1-2 cm
medial and lateral to the patella.The operative pro-
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Consequences ofsynovectomy ofthe knee joint 29

Table 1 Information on patients

Age (at operation) Sex

20-40 years 9 Females 24 (of whom 1 bilateral)
41-50 years 7 Males 8 (of whom 3 bilateral)
51-60 years 11 Total 32
61-70 years 5
Total 32

Duration ofRA (at operation) Length offolow-up (knees)

:5 years 10 '10 months 6
6-10 years 6 10-20 months 11
11-20 years 12 20-25 months 10
>20 years 4 26-39 months 9
Total 32 Total 36

cedure consisted of excision of the synovium from the
suprapatellar region, the lateral and medial reflec-
tions along the condyle, the intercondylar region, and
the posterior synovial membrane. Intact menisci,
present in 10% of the cases, were not excised.

Postoperative management. The mobilisation of
the operated joint was started immediately on the
day after operation. Only one patient required knee
joint manipulation under general anaesthesia.The
patients were allowed to walk with partial weight
bearing on the first day and total weight bearing
about one week after operation. The usual hospital
stay was 2-4 weeks.
Arthroscopic technique. The arthroscopies were

performed with Storz fiberoptic instruments under
local anaesthesia with full sterile technique. Samples
of synovial fluid were collected if present. A full
visual survey was made of the synovial membrane of
the suprapatellar pouch, medial and lateral capsular
walls, and over the intrapatellar fat pad, and biopsies
with arthroscope forceps were taken from the medial
suprapatellar area, several pieces of the most affected
synovial membrane being taken for histological and
chemical studies. After the operation the patients
were observed in hospital for 24 hours, and no com-

plication were recorded.
Evaluation ofthe result ofsynovectomy. A detailed

worksheet for each knee was prepared for this pro-
spective study. It included reports of laboratory val-
ues, vasculitis, rheumatoid nodules, number of
flare-ups, number of joints involved, range of motion
of the knee, instability, deformity, subjective and
objective evaluation of surgery (see below), and
roentgenographic assessment of joint tissues (see
below). A similar worksheet was completed before
the synovectomy and at the time of arthroscopy. The
follow-up of patients (the time between synovectomy
and arthroscopy) ranged from 2 to 39 months (see
Table 1). The clinical status of the knee was assessed
by the method of Merle d'Aubigne (Table 2). The
objective criteria for the evaluation are presented in

the legend of table 2D. The assessment of subjective
result was evaluated as noted in the legend of Table
3C.
The arthroscopic grading was a modification of the

scoring of Yates and Scott. This includes evaluation
of synovial swelling, bleeding tendency, villous
appearance of synovial membrane, free fibrin floating
in the joint space, and the state of the cartilage, 0 to 3
points being given to each of these conditions,
(0=normal and 3=severely pathological).
Enzyme assays. The tissue was homogenised with

an Ultra Turrax (10 sx 4), 100 mg/ml into deionised
water. However about one third of each tissue sample
was homegenised, 50 mg/ml into 1 M KCI 0.05 M Na
cacodylate buffer, pH 7 0 to solubilise the proteinase
activity. Then the homogenates were frozen (- 20°C,
24 h) and centrifuged at 10 000 rpm for 30 min
(Measuring and Scientific Equipment Ltd., High
Speed 18), the supematants being used for assays. The

Table 2 Changes in clinical parameters after synovectomy

No. ofknees A: Roentgenological changes,1 grade

1 2 3 4 5 6 Mean-SD

At synovectomy 11 13 9 0 3 0 2-19±1-14
At follow-up 3 17 7 6 2 1 2-72±1 19

No. ofknees B: Pain, subjective,2grade

O 1 2 3 4 5 6 Mean-SD

At synovectomy 0 3 14 16 3 0 0 2-50±0 79
At follow-up 0 1 0 4 14 14 3 4-36±0-99

No. ofknees C: Walking index'

O 1 2 3 4 S 6 Mean-SD

At synovectomy 0 2 2 19 9 4 0 3-31+0-95
At follow-up 0 2 0 7 8 16 3 4-41±1-19

No. ofknees D: Clinical score, objective'

0-S 6-9 10-12 13-15

At synovectomy 6 26 4 0
At follow-up 1 6 15 14

'The grading of roentgenological findings was made according to Larsen.'
'The scoring of pain was made on a scale 0-6 where 0=constant, intense pain
and 6=painless (Merle d'Aubigne").
,'The walking capacity was graded 0-6 where 0=completely chair-ridden and
6=no limitation of walking.
'In the clinical examination the following parameters were graded 0 to 3:
limping, varus or valgus deformity of the knee, pain during passive movement,
and range of motion. In this scale 0=strongly pathological finding and
3=normal. These scores were summarised and additional points were given if
there was no hydrops (+ 1 point), no erythema (+ 1 point) and no palpable
synovial mass (+ 1 point). Instability (>5) during abduction or adduction
resulted in a deduction of 2 points (Merle d'AubignO").
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30 Myllyla, Peltonen, Puranen, Korhonen

enzymes assayed were acid phosphatase,'4 cathepsin
D,t5 I3glucuronidase,te and arylsulphatase. 7 Protein
content was assayed by the method of Lowry et al. t8

Synovial fluid samples were diluted 1:5 with
phosphate-buffered saline (PBS) if their viscosity
required that, and total leucocyte and neutrophil cell
counts were made with a haemocytometer and
toluidine blue staining. After centrifugation at 2000
rpm for 10 min the cell pellet and supernatant were
separately assayed for enzyme activities after freez-
ing (-20°C, 24 h). Some samples were frozen during
transport, after which the total activity was assayed.
The components of complement were assayed by

the radial immunodiffusion technique of Mancini et
al. t9 from synovial fluid samples frozen onice.

Statistical analysis. Statistical analyses were per-
formed with parametric and nonparametric statistics,
since the present data were drawn from populations
with a non-normal distribution, while in the case of
histological studies the scores represented only nom-
inal or ordinal scales. The analysis of variance, Ken-
dall's rank correlation test, the sign-test, and Wil-
coxon's test for pair differences were performed with
a Compucorp 327 'Scientist' and the programs pro-
vided by the manufacturer.20

Results

CHANGES IN CLINICAL PARAMETERS OF
RHEUMATIC DISEASE
The stage of rheumatoid disease in each patient was
graded according to Steinbrockerst into classes I to
IV. These grades did not change during the follow-up
period. The stage of the disease was classified as I
(mild) in 5, II in 12, III in 12, and IV (severe) in 3
patients. Progression of the disease in some of the
patients after operation was evident from the use of
Larsen's roentgenological classification22 (Table
2A). In 50%S, of the cases there were no changes
during the follow-up; in the other 50'% the stage was
at least one class worse than before the operation.
This change did not depend on the length of follow-
up, on the prcoperative grade, on the duration of the
disease, or on the age of the patients, on the stage of
rheumatic disease, or on any laboratory values. In the
last no clear changes were found in cell counts, Hb
values or serology (Waaler-Rose, latex) during the
follow-up time. The ESR values were considered to
have changed significantly if the increase or decrease
was > lOmm/h in the follow-up sample compared to
that taken on the day of synovectomy. ESR values
decreased in 8, increased in 10, and remained
unchanged in 14 patients.

CHANGES IN SUBJECTIVE SYMPTOMS
Table 2B shows the subjective assessment of the

operation, specifically its effect on pain. None of the
patients had more pain. The mean walking index was
also better postoperatively (Table 2C). None of the
patients reported increased difficulties in walking.The sum of subjective scores improved in all cases
except one, who reported no improvement in pain
relief or walking ability. The subjective assessment of
the total result of the operation was no improvement
in 5, clear improvement in 20, and marked improve-
ment in 10 knees. The condition of the patients who
showed no improvement in pain or walking was sub-
jectively worse at follow-up 2 months after synovec-
tomy than before the operation. However, at a new
interview 4 months later (not included in this study)she reported marked improvement.
CHANGES IN OBJECTIVE FINDINGS
The clinical examination of the patient showed
improvement of all grading criteria in most cases. The
total objective scores of different variables before
operation and at follow-up are presented in Table
2D. An improvement of over 3 points was registeredin 80 6% of the knees (29 knees). Hydrops was
present before operation in 35 knees (97%) and at

Table 3 State of the knee joint
A:. Arthroscopy scores'

I II I/I
Score 0-4 5-8 9-12
Number of joints (n=36) 12 14

tO

No. ofjoints B. Histological grading'
0-5 6-9 >10 7Total

At synovectomy 2 5 1 5 22
At follow-up 11 10 4 25

Arthroscopic group C.: Subjective assessment at fjllow-lip:'
3 2 1 0

6 5 1 (t11 2 11 0 1
III 2 4 4 ()

Parametric test of significance: linear regression. r = 0)3373. p:-0()5.
The arthroscopy scores from 0 to 12 were divided into 3 groups: (1) 0-4 = No

active inflammation or recurrence of synovitis. (11) 5-8 = Possible synovitis,signs of inflammation. (111) 9-12 = Obvious synovitis, several signs of
inflammation.
'The histological scoring of the synovial tissue was made by L.P. and L.K.K.
from coded microscopic slides without knowing whether the sample was taken
before or after operation. The grading was a modification of that of
Fassbender." 4

'Subjective assessment of the total effect of synovectomy was given by the
patient after operation on a scale from 0 to 3, where: 0 = worse than before
operation; 1 = no change; 2 = somewhat better than before operation (clearimprovement); 3 = very much better than before operation (markedimprovement).
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follow-up in 17 knees (50%). When the postopera-
tive stage of the joint was evaluated by arthroscopy,
obvious synovitis was present in 10 knees (see Table
3C).

CHANGES IN SYNOVIAL HISTOLOGY

The histology of a synovial tissue was scored from the
samples of synovial tissue taken at synovectomy as
well as from several small specimens taken from
representative areas of synovial membrane under
arthroscopic control. Adequate representative sam-
ples were available from 22 patients. The histological
grades of removed or regenerated synovium are
shown in Table 3B.
At follow-up arthroscopy the score for synovial

membrane inflammation was lower in 19 cases and
unchanged or slightly higher in 3 cases than the score
for the excised synovial membrane. No correlations
with the follow-up time or with the duration of dis-
ease before synovectomy were found. The 3 cases (all
female) in which no histological improvement occur-

red presented more severe stages of synovitis (III or
IV) than the rest of the patients. One patient was
seronegative (Waaler-Rose) and 2 were seropositive
for rheumatoid arthritis. Their disease duration var-

ied from 9 to 11 years and their age from 55 to 63
years; they belonged to the oldest one-third of our
patients.

CORRELATIONS BETWEEN ARTHROSCOPIC,
CLINICAL AND HISTOLOGICAL FINDINGS

The arthroscopic evaluation generally correlated
well with the histological findings (Kendall's ranking
test, p=0064), except in the case of the above 3
patients, who showed a clear discrepancy. Compari-
son with arthroscopic findings was made by compar-
ing the total arthroscopic score with the histological
score, and by comparing the arthroscopic score with-
out the cartilage evaluation (the so-called synovial

Consequences ofsynovectomy ofthe knee joint 31

arthroscopic score) and the histological grading. This
produced a slightly better correlation (p=0045)
between arthroscopic and histological findings in the
nonparametric Kendall's ranking test.

In addition to the synovial histology the arthro-
scopic scoring showed a satisfactory statistically
significant correlation with the clinical findings. If the
subjective and objective scores given to the functions
of the operated knee joint (see Tables 2 and 3) were
summed, and this so-called total clinical score was

compared with arthroscopic grading, good agree-
ment was found (p=0O024, Kendall). There was also
a good correlation (p=0O018, Kendall) between the
subjective assessment by patients of the effect of
synovectomy and arthroscopic follow-up in groups
I-III (see Table 3C). In contrast, there was no signifi-
cant correlation between histological scoring and the
patient's clinical grade.

ACTIVITIES OF LYSOSOMAL ENZYMES IN
REGENERATED SYNOVIAL MEMBRANE
The histology of regenerated synovial tissue showed
decreased inflammatory or rheumatic changes in
comparison with the condition before operation. This
finding was also clearly demonstrated by the lower
activities of lysosomal enzymes in the synovial mem-
brane.
Adequate samples of synovial tissue, from which

enzyme activities could be measured both at synovec-
tomy and later at arthroscopy, were available from 15
RA patients (Table 4). The 15 samples were from an
unselected group of patients. The histological grades
of the synovial tissues were 1-11 (mean + SD= 6O01
+ 3 40), the comparable values for all subjects of this
study being 0-11 (mean + SD=5 81 + 3 53). Arth-
roscopic and clinical parameters of these patients also
showed that they did indeed form a group taken at
random from our total sample.
The enzyme activities decreased in all samples;

Table 4 Lysosomal enzyme activities in synovial tissue after synovectomy*
RA, synovectomised Arylsulphatase 3-glucuronidase Acid phosphatase Cathepsin-D

Mean-SE (n) Mean-SE (n) Mean+SE (n) Mean±SE

(1) Sample I (at operation) 6 009±0 854 (15) 25 085±4 590 (15) 91-263±37-429 (15) 7-586±1-323 (15)
(2) Sample II (follow-up) 0-990±0-225 (15) 3-851±0-630 (15) 50-109±9-664 (15) 3-226±0-343 (15)
(3) Whole RA group 5-200±0-57 (46) 14-90±1-40 (46) 81-23±7-40 (46) 8-64±0-60 (46)
(4) OA group 4-42±0-86 (31) 13-57±1-82 (31) 40-81±4-86 (30) 6-15±0-90 (31)
(5) Controls 3-696±1-094 (8) 12 58±2 002 (8) 43-721±6-073 (8) 7-14±1-478 (8)

Analysis of variance:
F ratio,,2,5; p 14-85; <0-0001 12-58; <0-0001 3-078; 0-059 6-9833; 0-0030
F ratio,,2; p 32-33; <0-0001 21-05; <0-0001 3-695; 0-065 10-1833; 0-0034

Mean enzyme activity diminished
from (1) to (2) -83-5% -84-6% -45-1% -57-5%

Fifteen patients, followed up from 13 to 27 months (mean ± SD=21-7±4-6 months) after synovectomy of the knee joint, compared with controls-such as
meniscectomised patients without signs of inflammatory or degenerative joint diseases-and with other patients with classical rheumatoid arthritis (RA) or
osteoarthrosis (OA). These patients and controls were studied in our laboratory during the same period as the patients of this study. See references 27, 29, 31 for
detailed information.
*The enzymatic activities are expressed as units/ml. The exact determination of units is as described previously.2"
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only in 4 patients did the activity of acid phosphatase
increase. The enzyme activities became even lower
than those of control patients, except in the case of
acid phosphatase. In terms of the direction of the
change (increase or decrease), the overall drop in
synovial tissue enzyme activities was very convincing
(p<0 0001 in the sign test), as shown in Table 4,
where also individual p values for analysis of variance
in the case of each enzyme are given. The decrease of
enzyme activities was general in this material and was
not related to the follow-up time after operation or to
the duration of RA before synovectomy.

SYNOVIAL FLUID IN OPERATED JOINTS

Samples of the synovial fluid in adequate amounts for
enzyme assays were also available from the same 15
patients as the synovial tissue samples. The activities
of 4 lysosomal enzymes were studied in each sample
(Table 5). Although the mean values of the enzyme

activities decreased, there was considerable variation
from case to case, and the changes were not signifi-
cant for arylsulphatase and,3-glucuronidase (Table
5). The activity of acid phosphatase increased in 5
patients and decreased in 9 patients, which is an
insignificant deviation from chance (0=0A424 in the
sign test). When the extent of the change of acid
phosphatase activity was analysed by the Wilcoxon
test for pair difference, the change was found to be

significant at the 5 % level, and paramateric variance
analysis gave p=0 033 (Table 5). The activity of
cathepsin-D decreased in 11 and increased in 3
patients, giving a significance ofp=0 0057 in the sign
test. Closer analysis with the Wilcoxon test confirmed
the significance of the result at the 1 % level, and with
parametric variance analysis p=0 009 (Table 5).

Thus, of the 4 lysosomal enzymes tested, only
cathepsin-D and acid phosphatase activities dropped
significantly after synovectomy. However, both
remained at a higher level than in the reference group
(Table 5). The activities of all 4 lysosomal enzymes
were mainly found in the cell pellet fractions of the
joint fluid, the amounts of enzymes activities bound
to cell fraction varying between 58 and 93 % (mean +

SD= 77 -2 + 11 *9 %Yo) of the total activity. The number
of leucocytes was clearly decreased (40-95 %, mean
+ SD=74-4'% ±18-2%) in all follow-up samples
(n= 15) from the level observed in the synovectomy
specimens.
To follow the permeability of the regenerated

synovial membrane, the amount of total protein in
synovial fluid was assayed. The protein content of
synovial fluid obtained at arthroscopy before 18
months had passed since synovectomy (a total of 6
patients) was increased, but the values became even
lower than before operation when the interval be-
tween synovectomy and arthroscopy was longer (a

Table 5 Synovial fluid enzymes*
RA, synovectomised Arylsulphatase /-glucuronidase Acid phosphatase Cathepsin-D

Mean-SE (n) Mean-SE (n) Mean+SE (n) Mean-SE (n)

(1) Sample! (at operation) 2-667+ 1-353 (14) 4-411±1 111 (14) 24-314+5-476 (14) 22-570±4-44 (14)
(2) Sample II (follow-up) 1.397t0 829 (14) 3-466± 1-388 (14) 11 425±6-294 (14) 9-500±1-410 (14)
(3) Whole RAgroup 1-190+0-230 (40) 3-430±0-451 (38) 21-871±3-373 (42) 15-110±1-201 (40)
(4) OA group 0-652±0-200 (12) 3-041±0-973 (12) 11-283±2-612 (11) 10-840±1-112 (10)
(5) Controls 0-313±0-095 (12) 0-433±0-105 (12) 6-279± 1-813 (12) 5-950t0-734 (12)

Analysis of variance:
F ratio,,,; p 0-858; 0-363 0-6498; 0-427 5-063; 0-033 7-867; 0-009

Mean enzyme activity diminished -47-6% -21-4% -53-0% -57-9%

Lysosomal enzyme activities in synovial fluid, followed up from 1 1 to 26 months (mean - SD = 19-5 - 3-2 months) after synovectomy of the knee joint, compared
with reference values obtained from patients undergoing meniscectomy and without signs of inflammatory or degenerative joint diseases. For comparison
corresponding values of other patients with classical rheumatoid arthritis (RA) or osteoarthrosis (OA) are also given.2'2" 31
'The enzymatic activities are expressed as units/ml. The exact determination of units is as described previously.22

Table 6 Components ofcomplement in synovial fluid

C3 (mgtl00 ml) C4 (mgl00 ml) C31mg protein in joint C41mg protein in joint
fluid xlf03 fluid xlO13

RA synovectomised:
(1) Sample I (at operation) 35-21±3-24 (13) 8-06±1-29 (13) 6-40±0-43 (13) 1-48±0-20 (13)
(2) Sample II (follow-up) 30-24±4-19 (12) 7-35± 1-19 (12) 6-45±0-78 (12) 1-59±0-22 (12)
Mean concentration change - 14%3Y -9% + 1% +7%

Analysis of variance: p 0-551 0-673 0-962 0-691
Kendall ranking test:
C3 change/C4 change; p 0-048 - - -
C3 change/protein conc. change; p 0-943 -

C4 change/protein conc. change; p - 0-054

Si conversion: g/l = mg/100 ml x 0-01.
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Consequences ofsynovectomy ofthe knee joint 33

total of 10 patients). There was even a significant
negative correlation between the protein content of
joint fluid and the length of the follow-up period
(Kendall's ranking test, p=0 042). Significant
correlations between enzymatic activities and
follow-up time were not found.
Two components of the complement pathway were

assayed to determine whether any difference in these
values could be found after operation as indirect
evidence for immunological changes during re-
generation of synovial tissue. No general increase or
decrease of the values of the C3 and C4 components
of the complement in follow-up sample of synovial
fluid was found (see Table 6). The levels of C3 and
C4 were higher in one-third, lower in one-third, and
the same in one-third of the cases, when weight per
volume values in arthroscopy samples were com-
pared with the values at the time of synovectomy.
However, C3 and C4 always tended to change in the
same direction (Kendal's ranking test p=0048).
This change was also slightly correlated with the
change of the protein content of joint fluid in the case
of C4. The higher the protein content, the higher the
value of C4 (p=0054). In contrast, there was no
correlation between the amounts of C3 and total
protein in joint fluid (p=0943). If the values of C3
and C4 were expressed per mg of total protein in
synovial fluid, the result stayed essentially the same.
When expressed as a percentage of the total protein
of joint fluid, the similarity of the values before and
after operation was even more obvious (not shown)
in the majority of the present cases. The changes in
the values of the C3 and C4 components of comple-
ment failed to show any relationship to the length of
follow-up time after synovectomy or to the duration
of the disease. Nor was there any correlation between
the C3 or C4 values and the total cell and neutrophil
leucocyte counts in joint fluid.

Discussion

This study considered a limited number of patients
who underwent synovectomy. Several good reports
have already been published on the clinical useful-
ness of this operation.1`5 7 23 24 All these studies have
shown satisfactory results, especially those based on
subjective assessment. In the present study 83 % of
patients were subjectively satisfied with the results of
surgery, and only 6% showed no improvement in
objective clinical scores. Indeed the worsening of the
roentgenological appearances was obvious in some of
the patients despite synovectomy, as previously
reported.8 25 However, the finding of both histologi-
cally and clinically evident persistent synovitis in
50% of our patients did not exclude the obvious
benefit of this operation on the pain and mobility of

the operated joint. Similar results have been reported
elsewhere. The present results of synovectomy are in
good agreement with those of previous reports, so
apparently the patients selected for this study did not
form any special group of the population, nor were
the results achieved by an atypical operation.

Arthroscopy as a method of evaluating the degree
of synovitis has been well established in clinical use. It
offers a relatively wide view of the joint cavity,
facilitating well-controlled biopsies. On the other
hand, although Yates and Scott"3 reported good
agreement between arthroscopic and histological
findings from the synovial membrane, Henderson et
al.26 were unable to confirm this result. Thus some
controversy still exists about the usefulness of this
method in evaluation of synovial inflammation. In
these reports the clinical state of the joint does not
correlate well with the histological findings. In the
present cases arthroscopic scoring seemed valid in
follow-up studies, since it correlated reasonably well
with clinical follow-up results and also with the sub-
jective evaluation of the total operative result. A
satisfactory correlation was also found between the
arthroscopic and histological evaluation. However,
clinical grading and histological examination scores
failed to show any correlation. This is not surprising
because these characteristically very different vari-
ables were graded only on an ordinal scale. In the
histological grading the summation of separate indi-
cators of synovial inflammation can easily lead to
misinterpretation of the degree of rheumatic disease,
as can the summation of the different variables of the
clinical examination too.
However, the purely subjective assessment by the

patients, the clinical examination of the operated
joints, and the arthroscopic criteria in the follow-up
study combined to show that the total effect of the
synovectomy of the knee was beneficial, and an
improvement in the histology of the synovial mem-
brane was also found. The results concur with those
of previous reports on the high frequency of synovitis
in regenerated synovial membrane39 but point to the
milder form of this synovial inflammation.

Despite inflammatory changes also being present
in regenerated synovial tissue, the activities of
lysosomal enzymes, which are mediators of tissue
destruction, were clearly lower in the regenerated
tissue than in the tissue removed at synovectomy.
The lack of correlation between biochemical and
histological findings in joint disease has been previ-
ously reported.2" But which gives the better view of
the state inside the joint? The clear decrease of
enzyme activities per mg of protein could be inter-
preted either as calming of lytic processes in the tissue
or simply as an increase in the reference value con-
tent of soluble protein of regenerated synovial mem-
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brane. Since no relationship between the synovial
enzyme activities and the length of the follow-up
periods existed, and since the values of soluble pro-
tein were not systematically higher in follow-up sam-
ples, the drop of enzymatic activities seems to us to
indicate a calming down of the lytic process in syno-
vial tissue, an effect that did not diminish at least
during the follow-up periods of this study.
What are the consequences of the removal of the

synovial membrane on the content of the synovial
fluid? The rheumatic synovial membrane is known to
be more permeable to molecules with a large Stokes
radius than the normal synovial tissue.28 In the
present material the synovial fluid contained the
more protein the shorter the follow-up time, and in
cases with a follow-up of longer than 18 months the
protein contents were lower than before operation.
This finding suggests decreased leakage of serum
proteins into joint space through the regenerated
synovial membrane.
The lysosomal enzymes in synovial fluid did not

show significant changes during the follow-up. Their
activity varied greatly from one patient to another, as
has been reported in a larger group of rheumatic
patients.29 Of the enzyme activities assayed the acid
proteinase, cathepsin-D, had the greatest decrease.
This enzyme has been shown to destroy cartilage in
vitro, and its increased activity has been assayed in all
components of diseased joints.30 31 The considerable
decrease of its activity after synovectomy might mean
either the removal of the main source of enzymatic
activity or reduction of the general inflammatory
reaction in the joint after synovectomy.
The decreased leucocyte count in joint fluid after

synovectomy suggests diminished inflammation
inside the joint, but the high levels of activity of lytic
enzymes seem to persist. The lack of correlation be-
tween levels of enzymatic activity and the number of
inflammatory cells was previously known.29 32 If the
majority of lysosomal enzymes are released by the
leucocytes, their activities must be regulated by
inhibitors or activators, as suggested in the case of
lactic dehydrogenase (LDH),33 or the high turnover
of synovial fluid leucocytes might explain the discre-
pancy. Of course the possibility of other joint com-
ponents as sources of lytic activities cannot be
excluded, though in this material the diminished
activity of regenerated synovial tissue in contrast to
the high levels of activity in synovial fluid does not
implicate this tissue as an originator of the most des-
tructive enzymes without the existence of enzyme
inhibitors.
The activities and/or amounts of protein of com-

ponents of complement in rheumatoid arthritis
and other joint diseases have been reported to be
depressed; this is said to be an indication of increased

catabolism or binding to immunocomplexes on syno-
vial or cartilage surfaces.34" On the other hand
increased immunochemically measured amounts of
Clq and C3 in rheumatic joint fluids have also been
reported.36 In all reports there is a significant indi-
vidual variation, and the diagnostic value of assays of
complement components only is doubtful. It is clear
that simple static measurements of complement in
synovial fluid are inadequate to describe dynamic
intra-articular events. In addition, the split products
of these components are measured as immuno-
reactive protein, and they thus interfere with esti-
mates of both C3 and C4. With these precautions in
mind we concluded that the components pathway is
activated likewise before and after synovectomy. The
values of both C3 and C4 in rheumatic joint fluids of
this study gave slightly lower values before and after
synovectomy than reported in previous studies using
the same method for assay.36 37 The fact that C3 and
C4 tended to change in the same direction can be
taken as indirect evidence for classical pathway acti-
vation,3 39 which was not altered by synovectomy.
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