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ABSTRACT
Objective
Rheumatoid arthritis (RA) is in most
instances a progressive disease. Very
little information is available on halt -
ing of the radiographic damage, partic -
ularly in later phases of the disease. We
studied radiographic remission of RA
lasting to the end of follow-up, cover -
ing the period 1973-96.
Methods
R a d i ographs of hands and feet we re
taken at onset and at 1, 3, 8, 15 and 20
years from entry in 102 cases of recent
onset (< 6 months) sero p o s i t ive and
erosive RA. A Larsen score of 0-100
was formed for 20 joints of hands and
feet. If the score did not wo rsen by
more than one point between one of the
above time points and the end of the
study, the patient was considered to be
in remission.
Results
Remission was confirmed in 27 (26%)
of the patients. In 3 cases the remission
was from the 1-year check-up,in 5 from
the 3-year check-up, in 6 from the 8-
year check-up and in 13 cases from the
15-year check-up. Some of the remis -
sion cases had a mild disease from the
outset, but there were cases in which
the disease process had led to marked
joint destruction before slowing down.
Conclusion
This data may serve as a basis for com -
parison with subsequent cohort studies
on new treatments-of-choice.

Introduction
Rheumatoid arthritis (RA) is a chronic
and in most instances progressive dis-
ease. Its long-term course and outcome
are therefore difficult to evaluate (1).
Erosions in peripheral joints, as seen on
c o nventional ra d i ograp h s , rep re s e n t
one of the most characteristic features
of RA (2). Info rm ation on the ra d i-
ographic progression of joint damage is
d e rived from pro s p e c t ive and fro m
cross-sectional studies. A number of in-
ception cohorts have been followed for
p rogression of ra d i ographic ch a n ge s
for up to 5-10 years, but only limited
data are available covering a period up
to 20 years (3-6). Although continuous
d a m age has been noted in most pa-

t i e n t s , t h e re is gre at va ri ation in the
type of progression (6).
The Heinola Fo l l ow-up Survey of
Arthritis is one of the very few studies
on inception cohorts spanning a period
up to 20 ye a rs. We have prev i o u s ly
reported on the continuous progression
of radiographic scores as shown by the
mean values of all patients (4). We now
studied progression in individual pa-
tients, paying special attention to those
in whom progression had halted up to
the end of follow-up period, i.e. who
were in radiographic remission.

Patients and methods
During the years 1973-1975 a total of
117 patients with recent onset (less
than 6 months) seropositive RA were
recruited for study at the Rheumatism
Foundation Hospital in Heinola, Fin-
land. The selection criteria, data collec-
tion strategy and details of the patients
have been described elsewhere (4,7,8).
Follow-up examinations were made at
onset and at 1, 3 , 8, 15 and 20 years
from entry. The 102 patients (33 men,
69 women) with seropositive and ero-
sive RA seen by KK at their 8- and 20-
year check-ups comprise the material
described here. One female patient had
non-erosive disease; she was excluded
from the study because her radiograph-
ic damage had neither halted nor pro-
gressed. A total of 82 out of the 102
p atients attended the 15-year fo l l ow -
up, and 67 patients the check-up at 20
years during the period 1995-1996; 28
patients had died and 7 could not par-
t i c i p ate because of seve re diseases
other than RA. The age at onset ranged
from 17 to 70 years, mean 45 years. 
Radiographs of the hands and feet were
taken in the dorsovolar projection. In
the evaluation of radiographs by KK
during the years 1982-97 the Larsen
score was used (9). Joints with only
soft tissue swelling or osteoporo s i s
were assigned Larsen grade 0. Joints
with pre - e ro s ive ch a n ges or marke d
joint space narrowing were assigned a
Larsen grade of 1 (10). Joints treated
by reconstructive surgery were assign-
ed a Larsen grade of 5. Grades for the
1st to 5th MCP joints, wrists and 2nd to
5th MTP joints (20 joints) were sum-
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med to form a Larsen score of 0-100 (1,
4). Additionally, changes in the 1st to
5th PIP joints of hands were recorded.
The patient was regarded as being in
radiographic remission if the score did
not worsen by more than one point be-
tween one of the above time points and
the end of the study. 
The ery t h ro cyte sedimentation rat e
(ESR) was registered at entry and at the
8- and 20-year check-ups, and quanti-
tive C-reactive protein (CRP) at the 8-
and 20-year check-ups. The number of
swollen joints was counted at entry and
at 8 years. The 72 joints investigated
were as follows: DIP, PIP of the hand
and foot, MCP, wrist, elbow, shoulder,
sternoclavicular, jaw, MTP, subtaloid,
ankle and knee. Use of DMARDs and
p rednisolone was re c o rded at each
check-up.
The results are expressed as the mean
or median, and interq u a rtile ra n ge
(IQR). The Mann-Whitney U test and

2 or Fisher’s exact test were used to
compare patients with and without re-
mission. No adjustment was made for
multiple testing.

Results
Remission
One patient had the maximum score of
100 at both the 15- and 20-year follow-
ups, but this was considered to be the
ceiling effect of the method, especially
as at the 20-year follow-up examina-
tion she was found to have secondary
amyloidosis. One of the Larsen score
0-100 remission patients had a new
erosive PIP joint. These two cases were
not recorded as remissions. Thus, dur-
ing the 20 years 27 (26%) of the 102
patients ended in radiographic remis-
sion, as shown in Figure 1. The Larsen
s c o re of 0-100 remained ex a c t ly the
same in 20 patients and in 7 patients it
increased by one point. In 3 cases the
remission was from the 1-year check-
up, in 5 from the 3-year check-up, in 6
cases from the 8-year check-up and in
the remainder from the 15-year check-
up. Four of the remission cases had
died or were lost to follow-up prior to
the 20-year ch e ck-up. Although the
Larsen scores in most instances were
fairly low, 5 patients had scores over
40.

Table I. Comparison of disease characteristics in patients with and without radiographic
remission.

Remission Progression P value
Median (IQR) Median (IQR)

ESR (mm/h):
Entry 26 (16, 38) 34 (18, 64) 0.09
8 years 18 (11, 34) 33 (19, 57) < 0.001

20 years 16 (8, 23) 28 (19, 38) < 0.001

CRP (mg/l):
8 years 5 (1, 13) 17 (7, 32) 0.001
20 years 0 (0, 10) 20 (1, 32) 0.002

Number of swollen joints:
Entry 5 (3, 9) 7 (3, 10) 0.60
8 years 2 (0, 5) 10 (3, 18) < 0.001

Larsen Score (0 -100):
Entry 0 (0, 2) 2 (0, 4) 0.02

8 years 8 (4, 29) 28 (17, 45) < 0.001
20 years 16 (8, 36) 50 (36, 80) < 0.001

Number of patients: entry and 8 years, remission 27 and progression 75; 20 years, remission 23 and
progression 44.
Abbreviations: IQR = interquartile range.

Table II. Comparison of treatment with DMARDs and/or predisolone in patients with and
without radiographic remission.

Time Remission Progression P value
No treatment Treatment No treatment Treatment

N (%) N (%) N (%) N (%)

Entry 6 (22) 21 (78) 4 (5) 71 (95) 0.02

8 years 15 (56) 12 (44) 16 (21) 59 (79) 0.001

20 years 10 (43) 13 (57) 3 (7) 41 (93) < 0.001

*Only NSAID or no treatment at all.

Fig. 1. Larsen scores in
27 patients with rheuma-
toid art h ritis ending in
ra d i ographic re m i s s i o n
over a 20-year peri o d.
Two patients had the
same score of 5 at the 3-
year check-up.
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Disease characteristics
Table I compares certain disease char-
a c t e ristics in patients with re m i s s i o n
and in those with continuing ra d i o-
graphic progression. ESR and CRP
were significantly lower in remission
patients at both the 8-year and the 20-
year check-ups. In respect of the num-
ber of swollen joints there was no dif-
ference at entry, whereas the number in
remission patients was signifi c a n t ly
lower at the 8-year check-up. At the
end of the follow-up 19 of the 27 pa-
tients with radiographic remission had
no swollen joints, t h ree had one
swollen joint, four had 2-4 swo l l e n
joints, and one had 8 swollen joints.
The Larsen score was already signifi-
cantly lower in the patients in remis-
sion at entry.

Treatment
The initial plan was to randomize the
patients into three groups: gold sodium
thiomalate (GST), gold sodium thioma-
l ate and pre d n i s o l o n e, and hy d rox y-
chloroquine (CHL). However, the ran-
d o m i z ation was not complete. In 9
patients the diagnosis of RA had not
yet been established at entry and treat-
ment with DMARDs was initiated dur-
ing the first year. One patient received
no specific antirheumatic medication.
The pro p o rtion of patients re c e iv i n g
prednisolone remained about the same
d u ring the whole peri o d, t h at of pa-
tients receiving gold sodium thiomalate
and hydroxychloroquine declined and
new drugs such as sulphasalazine and
methotrexate were added to the arma-
mentarium after the 8-year check-up.
At the start of remission treatment was
as follows: no treatment in 11 patients,
CHL in 4, CHL + prednisolone in 2,
GST in 3, GST + prednisolone in 2,
prednisolone in 3, azathioprine + pred-
nisolone in 1, sulphasalazine in 1, sul-
phasalazine + prednisolone in 1.
It will be seen in Table II that the remis-
sion patients significantly more often
had no specific antirheumatic medica-
tion at entry and also at the 8-year and
at the 20-year check-ups, compared to
patients with radiographic progression.

Discussion
The main finding in the study was that

the radiographic destruction in periph-
eral joints had halted in about a quarter
of the study subjects. Half of them had
entered remission at the 15-year fol-
low-up and the other half at an earlier
stage. The subsequent follow-up period
of subjects who had entered remission
at 15 years was shorter and, according-
ly, the likelihood of a new exacerbation
will be greater than in subjects who had
entered remission in an earlier phase.
Whether the remission was permanent
can only be stated with certainty in the
case of those who had died.
The only study serving to some degree
as a basis for comparison is that by
G raudal and co-wo rke rs (6). Th e s e
authors investigated the long-term radi-
ographic course as a mat h e m at i c a l
function of disease duration and identi-
fied five main types of progre s s i o n .
Looking at individual plots (Fig. 5 in
their paper) it is apparent that in a num-
ber of pat i e n t s , p a rt i c u l a rly among
those with sigmoid-type progre s s i o n ,
the damage had halted. Since the series
in question was a selected group of
clinical patients, no detailed compari-
son with our series is feasible.
S eve ral scoring systems have been
devised for the assessment of articular
erosions and cartilage loss (2). Two are
widely used, the Larsen and the Sharp
methods, both in several modifications.
We used the Larsen method, which is
easy to manage and has good repro-
ducibility. There is nonetheless some
evidence that the Sharp score is a more
sensitive measure of the progression of
joint damage than the Larsen (11,12);
it is thus likely that some of our remis-
sion cases would have shown progres-
sion by more sensitive (and more labo-
rious) scoring methods. Perhaps more
i m p o rt a n t ly, ra d i ographs had been
taken in our study series only of hands
and feet. Although a good correlation
exists in the occurrence of erosions in
the small and large joints (13), it is
p ro b able that some of our re m i s s i o n
patients had had radiographic progres-
sion in large joints. 
A striking contrast has been observed
between improvement in measures of
disease activity and simultaneous radi-
o l ogical deteri o ration (14). On the
other hand, virtually nothing is known

regarding the presence or absence of
clinical and laboratory markers of dis-
ease activity in subjects who have
e n t e red ra d i ographic remission. Th e
s t u dy described here provides some
i n fo rm ation in this re s p e c t , a l t h o u g h
the relevant data had not been collected
in an optimal fashion.
Significant differences in activity mea-
sures were noted at the 8-year and 20-
year check-ups between patients with
radiographic remission and those with
evidence of continuing progre s s i o n ;
this would strongly suggest that radio-
graphic remission was frequently asso-
ciated with diminishing activity of clin-
ical disease. Th e re wa s , h oweve r, a
c o n s i d e rable ove rl ap between the
groups. Underlying reasons for height-
ened ESR and CRP in remission cases
i n clude cl a s s i fi c ation erro rs , d i s e a s e s
other than RA (for example, cancer),
and recent exacerbation of the rheuma-
toid disease process not yet reflected in
ra d i ographic progression. Continu i n g
i n fl a m m ation without ra d i ograp h i c
progression remains in some cases a
reasonable possibility. 
When the study described here wa s
commenced in 1973, gold sodium thio-
malate, hydroxychloroquine, glucocor-
ticoids and a limited number of differ-
ent NSAIDs were the only agents avail-
able for the treatment of RA. After the
8 - year fo l l ow-up ex a m i n at i o n , a dd i-
tional DMARDs were gradually taken
into use. There was some evidence re-
corded at entry that some of the remis-
sion cases had a mild disease from the
beginning (lower Larsen scores and a
higher proportion of cases without spe-
cific antirheumatic medication). On the
other hand, there were cases in which
the disease process had led to marked
joint destruction prior to slowing down.
The role of drug treatment in inducing
remission remains elusive. Howeve r,
comparison over an 8-year period of
the radiographic outcomes in the pre-
sent study cohort and in a later incep-
tion cohort treated more actively with a
"sawtooth" strategy support a role of
DMARDs in preventing joint destruc-
tion (15). Our 20-year study may serve
as a basis for comparison with lat e r
long-term cohort studies using better
treatment possibilities.
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