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Introduction
Chronic inflammatory joint diseases are associated with
joint destruction and subsequent marked disability and
the need for orthopedic surgery. Relieving pain, correcting
deformities, and replacing destroyed joints to achieve a
better function are major indications for surgical treat-
ment. In a long-term followup study of 1,600 patients with
rheumatoid arthritis (RA), 25% underwent total joint ar-
throplasty within 22 years after disease onset (1).

In general, the incidence of joint replacement proce-
dures has increased during recent years (2). It has been
suggested that a major reason for this trend is an increase
in the prevalence of osteoarthritis (OA) due to an increased
number of elderly persons in the population (2) and an
increasing number of individuals who are overweight (3).
Findings from some published studies suggest the oppo-
site trend in the incidence of surgical procedures, includ-
ing joint replacement procedures, due to RA (4–6).

The major goal of the present study was to assess the use
of orthopedic surgery among patients with chronic inflam-
matory joint disease in Norway during the period 1994–
2004. The incidence in the Norwegian population of total
joint replacement procedures, synovectomies, and arthro-
desis operations in patients with chronic inflammatory
joint disease was investigated.

Patients and Methods
Nearly all patients receiving a primary arthroplasty of the
shoulder, elbow, wrist, hand, hip, knee, ankle, or foot
during the period from 1994 until 2004 were registered in
the Norwegian Arthroplasty Register (NAR). The register

was established in 1987 first as a hip prosthesis register,
but from January 1994 it was extended to include all
artificial joints (7). The NAR receives information directly
from the orthopedic surgeon.

The Norwegian Patient Register (NPR) receives informa-
tion from the hospitals’ electronic administrative patient
records. The present study was based on arthroplasties
reported to the NAR and synovectomies and arthrodesis
procedures registered in NPR among patients with inflam-
matory arthritis (IA) from 1994 to 2004. We investigated all
such procedures in the Norwegian population of �4.5
million inhabitants.

Data concerning the diagnosis were derived from the
form completed by the operating surgeon for patients in-
cluded in the NAR, and using International Classification
of Diseases, Ninth Revision (ICD-9) and ICD-10 codes for
patients in the NPR. A common group designated as hav-
ing IA was defined as patients whose underlying disease
had been identified as RA, psoriatic arthritis, reactive ar-
thritis, or ankylosing spondylitis. In this group, RA was
the most common diagnosis, present in 86% of patients.
For the purpose of comparing the incidence of surgical
procedures, patients with OA as well as IA were included.

The following procedures were considered in the
present study: joint replacement surgery (or arthroplasty),
arthrodesis, and synovectomy. For the purpose of this
study, arthrosynovectomy and tenosynovectomy were in-
cluded in a common group of operations called synovec-
tomy.

To calculate incidences, the population of Norway for
each of the included years was obtained from Statistics
Norway (available at www.ssb.no/english/). Population
information was obtained for both sexes and for different
age categories: 0–49 years, 50–59 years, 60–69 years,
70–79 years, and �80 years. Annual incidence per
100,000 was calculated by dividing the number of cases
per period by the number of persons at risk in the same
period, multiplied by 100,000 for each age and sex cate-
gory.

For joint replacement operations of the hands and feet,
every joint was registered as a separate case. Patients hav-
ing operations for more than 1 joint, i.e., 3 metacarpopha-
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langeal joints, were registered as having 3 separate opera-
tions. On average, 2.6 joints (in the hands and feet) were
operated per patient. The location of a synovectomy or
arthrodesis was given in the surgical procedure code and
procedures of the ankle and foot were grouped together, as
were procedures of the wrist and hand. In the NAR, joint
replacements of the ankle and foot as well as the wrist and
hand were registered separately.

Statistical analysis. Poisson regression analysis was
used to analyze trends in the incidence of the different
procedures in several subgroups of patients. The P values
presented in Figures 1 and 2 were adjusted for sex and age.
Separate analyses were performed for each sex (adjusted
for age) and for different age categories (adjusted for sex).
All P values were 2-tailed, and the significance level was
set to 5%. All analyses were performed using SPSS soft-
ware, version 13.0 (SPSS, Chicago, IL).

Results
There were 8,268 primary joint replacement procedures
performed in patients with IA during the study period
1994–2004. Arthrodeses were performed in 3,554 patients
and synovectomies were performed in 5,012 patients.

Age and sex at surgery. The distribution of age and sex
was different for patients with IA compared with those
with OA. For joint replacement procedures, patients with
IA were significantly younger than patients with OA
(mean age 63 and 71 years, respectively; P � 0.001). Sim-
ilar results for synovectomies were found, whereas no

major age differences were found for arthrodeses. Further-
more, the percentage of women in the IA group was higher
than in the OA group for all 3 procedures.

Age at surgery in men and women and for each separate
joint is shown in Table 1. Patients with IA were youngest
when having synovectomies and oldest when having a
joint replacement.

Distribution of procedures in the different joints. The
number of operations for each joint during the entire study
period among patients with IA is shown in Table 1. The
knee and hip were the most frequent locations for joint
replacements. The ankle/foot and the wrist/hand were the
major locations for arthrodeses; synovectomies were fre-
quently performed in all joints except the hip, and the
most frequent locations were the knee and the wrist/hand.

Incidence of joint replacements. The total incidences of
joint replacement operations for patients with IA and OA
are shown in Figure 1A. An increase in the incidence of
joint replacement surgery for OA was seen during the
period, while the opposite was true for IA (P � 0.001 for
both).

Incidence rates of joint replacements for men and
women with IA are shown in Figure 1B. A decrease in the
incidence from 1994 to 2004 was seen for both sexes (P �
0.001). As shown in Figure 1C, the incidence was highest
in patients between 70 and 79 years of age, followed by
patients from 60 to 69 years of age. There was a decrease in

Figure 2. Incidence of arthrodesis and synovectomy in patients
with inflammatory arthritis (IA). A, Incidence of arthrodesis ac-
cording to sex in patients with IA (analysis adjusted for age). B,
Incidence of arthrodesis according to age category in patients with
IA (analysis adjusted for sex). C, Incidence of synovectomy ac-
cording to sex in patients with IA (analysis adjusted for age). D,
Incidence of synovectomy according to age category in patients
with IA (analysis adjusted for sex).

Figure 1. Incidence of joint replacement procedures. A, Patients
with osteoarthritis versus inflammatory arthritis (IA; analysis ad-
justed for age and sex). B, Incidence according to sex in patients
with IA (analysis adjusted for age). C, Incidence according to age
category in patients with IA (analysis adjusted for sex). D, Inci-
dence according to joint in patients with IA (analysis adjusted for
age and sex).
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the incidence of joint replacements for all groups except
the oldest age group (P � 0.41).

Incidences of joint replacement procedures are shown
for each separate joint among patients with IA in Figure
1D. A statistically significant decrease in incidence was
present for arthroplasties of the foot, hip, shoulder, elbow,
and hand (P � 0.001 for all). There was no significant
change in the incidence of knee replacements (P � 0.43).

Incidence of arthrodesis and synovectomy. The inci-
dences of arthrodeses among patients with IA from 1994 to
2004 in both sexes and in 5 age categories are shown in
Figures 2A and 2B. A statistically significant decrease in
incidence was seen for the entire group, but when divided
into subgroups, no significant changes in incidence during
the period were seen except in the age category 50–59
years, in which a decrease was seen (P � 0.02). Arthrode-
ses were almost exclusively performed in the ankle/foot
and in the wrist/hand. When looking at arthrodeses per-
formed at these locations separately, a statistically signif-
icant reduction in incidence was found for procedures of
the wrist/hand (P � 0.001) whereas the opposite trend was
seen for arthrodeses of the ankle/foot (P � 0.001).

Incidences of synovectomies during the 11-year period
are illustrated in Figures 2C and 2D. The incidence de-
creased with time for men and women with IA and for the
3 youngest age categories (P � 0.001).

Discussion
In the present study, the major finding was a reduction in
the use of orthopedic surgery among patients with IA
during the time span 1994–2004. This trend was evident
for the 2 procedures, arthroplasty and synovectomy, for
which a decrease in incidence was found for both sexes
and for most age groups. For arthrodeses a similar trend
was found when considering all patients together, but for
most subgroups there was no statistically significant trend.
However, a decrease in arthrodeses of the hand/wrist was
present.

An increase in joint replacement procedures for patients
with OA was seen in the same period. Studies from several
countries have demonstrated a similar increase in the use
of total hip replacement during the last 10–15 years

(5,8,9). Reasons for this increase may be an increase in the
proportion of elderly persons in the population, changes
in the clinical criteria for performing joint replacement
procedures, and increased acceptance in patients and cli-
nicians for operating on older patients and patients with
severe comorbidity.

We found that the decrease in incidence of joint replace-
ments and synovectomies in patients with IA did not
include older patients. One reason for this might be the
increased acceptance, in general, for operating on older
patients. In addition, disease onset in many of the older
patients occurred long before the improvement in the med-
ical treatment of chronic inflammatory joint disease. Con-
sequently, they have already developed joint destruction
and the need for joint reconstructive surgery.

The treatment for chronic inflammatory joint disease has
changed during the last 3 decades. During the late 1970s
and early 1980s, methotrexate was introduced for treating
RA. It assumed a dominant role during the 1980s and
1990s because both short-term trials and long-term obser-
vation studies proved the beneficial effect of this drug in
the treatment of RA. This major change in the treatment of
RA could represent an important factor in improving the
prognosis and keeping patients from needing surgical
treatment.

During the last 6 years, tumor necrosis factor � inhibi-
tors have been introduced as potent medications for pa-
tients with RA and other inflammatory joint diseases. Both
infliximab and etanercept have been shown to retard the
radiographically assessed progression of joint damage. The
impact of such treatment may also have influenced our
results, because surgical treatment might have been post-
poned as a result of the treatment.

In the present study, we found a significant decrease in
the incidence of joint replacement procedures for most
joints, but not for the knee. The incidence of knee arthro-
plasty in Norway has for many years been much lower
than that of other comparable countries (10). Thus there
has been an accumulation of patients needing knee re-
placement, leading to a significant increase in knee re-
placements during recent years (10). It is likely that this
has also affected patients with chronic inflammatory joint
disease.

Table 1. Age at surgery of different joints in patients with inflammatory arthritis

Joint replacement Arthrodesis Synovectomy

No. Age* No. Age* No. Age*

Hip 2301 62 4 20 42
Knee 1,986 66 21 55 1,493 47
Ankle/foot† 127/645 57/59 1,598 59 905 49
Shoulder 566 63 2 328 56
Elbow 457 61 0 435 53
Wrist/hand† 94/2,092 56/61 1,929 59 1,831 55
Total 8,268 62.5 3,554 59.1 5,012 51.4
Women/men 6,582/1,686 63/61 2,883/671 59/59 3,607/1,405 52/51

* Mean age at surgery.
† For the joint replacements, separate numbers for ankle and foot as well as hand and wrist were
registered, whereas these were grouped together for arthrodeses and synovectomies.
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In a recent Swedish study, Weiss et al found a decrease
in the rate of hospital admissions due to RA-related surgi-
cal procedures of the lower limbs from 1987 to 2001 (4).
Similar findings were reported by a research group in
Denmark describing a decrease in the incidence rate of
total hip arthroplasties due to RA (5). Da Silva et al inves-
tigated the use of orthopedic surgery in patients with RA
diagnosed from 1955 until 1995 (6). In that study, patients
diagnosed with RA after 1985 were less prone to need
surgery than those diagnosed before this period (6). As far
as we can see, a reduction in the need for orthopedic
surgery among patients with RA is consistent for all pub-
lished articles on the subject. Therefore, our results show-
ing a general trend towards less use of surgical treatment
in patients with IA (including RA) are in agreement with
previous studies. However, so far relatively few studies
specifically addressing this subject have been published.

Studies on the incidence of RA in Norway suggest a
steady incidence during recent years of �25–28 new cases
per 100,000 inhabitants per year (11). Studies from the US
and Japan, however, indicate a decrease in the incidence
of RA in the last 4–5 decades (12,13). Because the vast
majority of our patients had RA (86%), a decrease in the
incidence of RA might have contributed to the reduction
in the need for orthopedic surgery in these patients, as the
number of patients at risk decreased.

A recent article described a change in the course of
disease activity in patients with RA towards a milder
course during recent years (14). If this is true, it may
represent another factor accounting for the fall in the use
of surgical treatment of patients with RA. However, a
study by Finckh et al suggested that the milder course of
disease is due to improved medical treatment (15).

The present study was based on data from 2 databases,
the NAR, which receives information on arthroplasties
from the operating surgeons, and the NPR, which receives
data from the hospitals’ electronic administrative patient
records. For such registers, some degree of miscoding must
be expected. However, there is no reason to believe that
the degree of miscoding should have changed during the
study period.

In conclusion, the incidence of joint replacements and
synovectomies among patients with chronic inflammatory
joint disease decreased in the Norwegian population from
1994 to 2004. Potential reasons for this finding include
changes in medical treatment, changes in the incidence or
severity of IA, or other factors.
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