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ABSTRACT

Objectives: This study aims to assess the prevalence of joint surgery in Tunisian patients with rheumatoid arthritis (RA) and to determine the risk
factors of surgical treatment.

Patients and methods: This retrospective cross-sectional study was performed over a period of 15 years between January 2000 and December
2014 and included 500 Tunisian patients with RA (78 males, 422 females; mean age 53.4 years; range, 21 to 83 years). The prevalence of joint surgery
indication was evaluated. Clinical, paraclinical and therapeutic characteristics of RA were compared according to the need of surgery.

Results: Female to male ratio was 5. The indication of joint surgery was noted in 59 patients (12%). Knee joint surgery was the most performed
surgical procedure (56% of surgical treatment). A decrease in surgery prevalence from 30% in 2004 to 4% in 2013 was noted. Statistical study showed
that factors associated with joint surgery were: delayed diagnosis (p=0.037), long RA duration (p=0.017), young onset of RA (p<0.001), presence of
joint deformities (p=0.034), presence of osteoporosis (p=0.029), presence of antinuclear antibodies (p<0.001), combination therapy of methotrexate
with other conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDs) (p=0.001), short period of first medical treatment (p=0.012)
and high erythrocyte sedimentation rate (ESR) (p=0.027). In multivariate analysis, three factors were independently related to the use of joint
surgery: age at disease onset [odds ratio (OR): 2.799 95% confidence interval (Cl): 1.49-5.22; p=0.01], high ESR level (OR: 2.807 95% Cl: 1.5-5.24; p=0.01)
and association of methotrexate with other csDMARDs (OR: 3.500 95% Cl: 1.61-7.56; p=0.01).

Conclusion: Twelve percent of RA patients needed joint surgical treatment. Predictive factors of surgery were age at disease onset, high ESR level
and association of methotrexate with other csDMARDs.
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failure of medical treatment. The indication for
surgical treatment has been modified over recent
years by better management of RA .4

Rheumatoid arthritis (RA) is a chronic
inflammatory  disease characterized by
polyarticular  synovial inflammation and

progressive joint destruction.! Its management
has evolved markedly over recent years due to
early diagnosis and the development of new
treatments.?® Orthopedic surgery is an integral
part of the treatment of RA that is mainly
reserved for severe and advanced forms with

In addition to its role in restoring joint function,
orthopedic surgery was shown to be effective
in reducing pain and improving quality of life.
Its place in the management of RA remains to
be defined, particularly with the change in the
management strategy and the use of biological
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treatments.® Moreover, risk factors of joint
surgery should be evaluated for a better disease
management.

Few data relating to joint surgery and its
evolution in recent years exist in the literature.
Therefore, in this study, we aimed to assess the
prevalence of joint surgery in Tunisian patients
with RA and to determine the risk factors of
surgical treatment.

PATIENTS AND METHODS

This retrospective cross-sectional study was
performed at Charles Nicolle Hospital of Tunis
over a period of 15 years between January 2000
and December 2014 and included 500 patients
with RA (78 males, 422 females; mean age 53.4
years; range, 21 to 83 years) responding to
the American College of Rheumatology (ACR)
1987 and/or ACR/ European League Against
Rheumatism (EULAR) 2010 criteria.”® Data
were collected from files of patients who were
hospitalized in the rheumatology department.
Patients with RA history of less than two
years, patients whose surgery was indicated
for etiology not directly related to RA (fracture,
osteonecrosis, osteochondritis, etc.) and patients
with incomplete data were excluded. The study
protocol was approved by the Charles Nicolle
Hospital of Tunis Ethics Committee. A written
informed consent was obtained from each patient.
The study was conducted in accordance with the
principles of the Declaration of Helsinki.

Socio-demographic features including age,
sex, and living environment were collected.
The existence of comorbidities such as diabetes
mellitus, hypertension, cardiovascular, renal
disease and smoking history was determined.
Different disease characteristics were collected
including age at disease onset, time to
disease diagnosis and disease duration. The
presence of extra-articular manifestations and
articular deformities was noted. Weight and
height were specified and body mass index
(BMI) was calculated. Based on the World
Health Organization definitions, patients
were subsequently categorized as underweight
(BMI <«18.5), normal (BMI 18.5-24.99),
overweight (BMI 25-29.99) and obese (BMI 230).
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Laboratory data were collected including
the erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP). Disease activity
parameters including painful joints number,
swelling joints number and the 28-joint disease
activity score (DAS28) (ESR and CRP)° were
determined. Assessment of disease impact on
patients’ general state and their quality of life was
evaluated by the Health Assessment Questionnaire
(HAQ).*

Immunologic  investigations  including
rheumatoid factor (RF), anti-cyclic citrullinated
peptide (anti-CCP) antibody and antinuclear
antibodies (ANAs) were determined.

Radiological assessment allowed searching
for possible joint space narrowing and erosions
on X-rays of the hands and feet, atlantoaxial
instability on the X-ray of the cervical spine
and hip involvement on the X-ray of the pelvis.
RA was considered erosive if erosions were
present on standard radiographs. Kellgren and
Lawrence classification system in arthrosis was
used to determine the importance of articular
destructions. The presence of osteoporosis was
also determined based on densitometry.

Concerning medical treatment, the
medications received including conventional
synthetic disease-modifying anti-rheumatic
DRUGS (csDMARDS) and/or biologic disease
modifying anti-rheumatic DRUGS (bDMARDS)
were also documented.

Concerning surgical treatment, all cases of
surgical indication were recorded and different
parameters regarding surgery were collected: the
indication of surgery, type of surgical procedure,
number of surgery and time between RA
diagnosis and surgery. Variation in prevalence of
surgical treatment indication over the years was
determined.

Statistical analysis

The IBM SPSS version 20.0 for Windows
software was used for statistical analysis
(IBM Corp., Armonk, NY, USA). The Chi
square test was used to study the relationship
between two qualitative characters and the
Student’s t-test for the comparison of quantitative
characters. Statistical significance was accepted
for a p value <0.05.
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Patients were divided into two groups:
group 1; patients with surgical treatment
indication and/or who underwent surgery and
group 2; patients without surgical treatment
indication. Analytic study was based on the
comparison of these two groups. The evaluation
of risk factors for surgery was calculated by the
odds ratio (OR).

In order to identify the risk factors related to
surgical treatment independently, we conducted
a multivariate analysis and adjusted ORs were
calculated to measure the proper role of each
factor.

RESULTS

Socio-demographic and clinical characteristics
of the patients were summarized in Table 1.
Parameters concerning height and weight were
available in 205 patients (41%). The mean BMI
was 28.1+5.4 kg/m? ranging from 15.80 to
40.32 kg/m?, while 139 patients (27.2%) were
overweighed or obese. The HAQ was evaluated
only in 102 patients. Mean HAQ was 1.6+0.8
ranging from 0.2 to 3.

Table 1. Socio-demographic and clinical
characteristics of patients
Results

Variables n % Mean+SD
Age (year) 53.4+12.0
Sex

Female 422 844
Living in urban zone 405 81
Smoking history 55 11
Comorbid illness 125 25
Age at disease onset (year) 41.3+13.1
Disease duration (year) 12.1+£8.0
Time to diagnosis (year) 54+6.6
Extra-articular manifestations 312 62.4
Painful joints number 10.5+8.6
Swelling joints number 4.8+4.9
DAS28-ESR 59+14
DAS28-CRP 5.2+1.3
Erosive character 450 90
Articular deformities 415 83
Osteoporosis 120 24
SD: Standard deviation; DAS28: Disease activity score-28; ESR:
Erythrocyte sedimentation rate; CRP: C-reactive protein.
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Concerning biologic investigations, ESR was
increased in 97.4% of males and 89.2% of
females, while CRP level was increased (>6 mg/L)
in 79.4% of patients. RF measured in 445
patients was positive in 71.4% (n=357). Anti-CCP
was evaluated only in 17% of patients and it was
positive in 60% (n=>51).

Concerning treatment, 429 patients (85.7%)
received anti-inflammatory medications while
407 patients (81.4%) received corticosteroid. All
patients had at least one csDMARD. Methotrexate
was received by 386 patients (77.2%),
197 patients (39.4%) received sulfasalazine, and
62 patients (12.4%) leflunomide. A combination
of methotrexate and sulfasalazine was prescribed
in 50 patients (10%). Only 282 patients (56.4%)
maintained the first treatment prescribed for a
period >six months.

Biologic DMARDs were prescribed in 135
patients (27%): 35 patients (7%) received rituximab
and 100 patients (20%) received tumor necrosis
factor alpha (TNF-) inhibitors.

In standard radiographies, RA was erosive in
450 patients (90%). Uni- or bilateral hip involvement
was noted in 65 patients (13%). Atlantoaxial
instability was noted in 67 patients (13.4%).

Surgical treatment was indicated by
orthopedists in 59 RA patients (11.8%). Among
these 59 patients, four patients refused surgery.
Concerning the 55 patients who underwent
surgery, 50 had one surgical procedure, four
had two surgical procedures and one patient had
four surgical procedures. All patients who had
surgical treatment were in stage 4 of Kellgren and
Lawrence classification.

A total of 62 surgical acts were practiced.
Knee joint arthroplasty was the most performed

Table 2. Different surgical procedures practiced in
rheumatoid arthritis patients

Types of surgical procedures  Surgery number  Surgery (%)

Total knee replacement 35 56
Total hip replacement 14 23
C1-C2 arthrodesis 8 13
Synovectomy 3 5
Ulnar head resection 2 3
Total 62 100
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Table 3. Comparison between groups of rheumatoid arthritis patients with or without surgery indication
Group 1: Surgical treatment ~ Group 2: No surgical treatment
(n=59) (n=441)
n % n % P
Age (year) 51.10 53.73 0.536
Sex-ratio 0.18 0.13 0.927
Living in urban zone 41 69.5 304 68.9 0.753
Smoking history 10 16.9 42 9 0.656
Comorbid illness 18 30.5 155 351 0.467
Age at disease onset (year) 35.36 42.12 <0.001
Disease duration (year) 15.75 11.6 0.017
Time to diagnosis (year) 7.58 5.13 0.037
Painful joints number 9.86 10.46 0.524
Swelling joints number 7.82 4.87 0.950
ESR (mm/h) 77.36 65.94 0.027
CRP (mg/L) 35.63 31.67 0.444
DAS28-ESR 59 591 0.972
DAS28-CRP 5.37 .23 0.597
Erosive character 95 89 0.177
Articular deformities 95 82 0.034
Use of methotrexate 47 79.6 339 76.8 0.619
Use of salazopyrine 17 28.8 180 40.8 0.089
Use of leflunomide & 8.4 57 0.325
Association methotrexate and other 22 8.3 0.001
csDMARD
Use of bDMARD 22 27 0.350
ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; DAS28: Disease activity score-28; csDMARD: Conventional synthetic disease-
modifying anti-rheumatic drug; bDMARD: Biologic disease-modifying anti-rheumatic drug.

surgical procedure. Surgical acts were summarized
in Table 2. The rate of joint surgery treatment was
12 to 16% between 2000 and 2003. A maximum
prevalence reaching 30% was noted in 2004.
A decrease in surgical indications was observed
between 2005 and 2013 with a rate of 4%
noticed during the year 2013.

During the study period, eight acts of
C1-C2 arthrodesis were recorded, of which two
were performed in 2006. Only three acts of
synovectomy were recorded during the year 2014.
Tow acts of resection of the ulnar head were
performed in 2002 and 2004 and this act has
not been practiced since 2005. The average time
between the first signs of RA and joint surgery
was 7.0+7.0 years.

An analytic study was conducted to compare
the two groups (group 1; patients with surgical
treatment indication and/or who underwent

surgery and group 2; patients without surgical
treatment indication). Results of the analytic study
were summarized in Table 3.

Statistical study showed that the BMI seemed
not to have any impact on the indication of
surgery (p=0.059). Additionally, no significant
relationship was found between HAQ index and

surgical treatment in our study (1.58 vs. 1.85;
p=0.120).

The comparison between the two groups
according to immunologic findings did not reveal
any difference concerning RF and anti-CCP
(83% wvs. 80%; p=0.574 and 69% vs. 62%;
p=0.275, respectively) whereas a significant
difference was noted concerning ANA levels (23%
vs. 6%; p=<0.001).

Concerning treatment, there was no significant
association between the initial csDMARD
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prescribed and the use of joint surgery in our study.
The molecule used in first intention did not appear
to influence the surgical indication (p=0.081).
Moreover, patients who had higher maintenance
rate of the first molecule of csDMARD had lower
risk of joint surgery (p=0.012).

A significant statistical relationship was found
between the use of methotrexate in association
with another csDMARD and the frequency of
joint surgery (p=0.001). The number of patients
receiving bDMARD was lower in group 1 without
any statistical significance (p=0.350).

The statistical analysis revealed that the rate
of surgical treatment decreased from 30% in
2004 to 4% in 2013. An increase in the use
of methotrexate and biological treatments was
concomitant with a reduction in joint surgery
indications over time. Between 2005 and
2013, the reduction in orthopedic surgery was
concomitant with the introduction of biological
treatments.

The analytic study showed that the factors
statistically associated with joint surgery were:
delayed diagnosis (OR: 1.9 95% confidence
interval [CI]: 1.1-3.5), long RA duration (OR: 2.9
95% CI: 1.1-3.6), young onset of RA (OR: 2.9
95% CI. 1.6-5), presence of joint deformities
(OR: 4.160 95% CI: 1-13.1), presence of
osteoporosis (OR: 191 95% CI: 1.10-3.32),
presence of antinuclear antibodies (OR: 4.65 95%
Cl: 2-12), combination therapy of methotrexate
with other ¢csDMARDs (OR: 3 95% CI: 1.5-6),
a short period of maintenance for the first medical
treatment (OR: 3.32 95% CI: 2-6 [p=0.012]), and
high ESR (OR: 1.971 95% CI: 1.1-3.5).

In multivariate analysis, three factors were
independently related to the use of joint
surgery: age at onset of RA (OR: 2.799 95%
CI: 1.49-5.22; p=0.01), ESR (OR: 2.807 95% CI:
1.5-5.24; p=0.01), and combination therapy of
methotrexate with other csDMARDs (OR: 3.500
95% CI: 1.61-7.56; p=0.01).

DISCUSSION

Over the last decades, the introduction
of ¢sDMARDs such as methotrexate and the
acknowledgement of the importance of early
diagnosis, prompt treatment, and treat-to-target
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approach have led to improvements in RA
management. The development and introduction
of bDMARD:s in clinical practice and the modern
treatment of RA have reduced the need for
surgical treatment.!’ Our study has confirmed
these results and showed a reduction in surgical
treatment indications.

Indeed, a maximum of orthopedic surgery
procedures was noted in 2004 (30%) and a
decrease in surgical indications (4%) was observed
between 2005 and 2013.

In our study, surgical treatment was dominated
by knee and hips arthroplasty. Our results were
in conformity with other international studies
that showed the reduction in surgical treatment
indications.!}13

In a Norwegian population,!® a study conducted
in 6394 RA patients between 1994 and 2012
showed that the incidence of arthroplasties
decreased from 7.5 p/100,000 person-year in
1997 to 0.5/100,000 person-year in 2012.
Concerning synovectomy and arthrodesis, their
rate decreased from 5.4 and 10.3/100,000
person-year in 1997 to 1.1 and 5.7/100,000
person-year in 2012, respectively.

Moreover, in Japanese patients with RA,!?
total number of surgical treatment decreased
from 72/1,000 in 2004 to 51.5/1,000 in 2014
with a reduction from 11.5/1,000 to 6.1/1,000
for total hip replacement and from 30.1/1,000 to
8.51/1,000 for total knee replacement.

Concerning epidemiological characteristics,
no significant difference was found in our study
between the two groups concerning age, sex and
living environment. These results were in contrast
with other studies concluding that young age
at disease onset and female sex were predictive
factors for surgical treatment.!*1®> This difference
concerning age could be explained by the fact
that in our study, age was not considered as an
exclusion criterion, whereas most authors included
patients over 40 years of age in their studies.

In this study, no significant association was
found between BMI and surgical treatment;
however, BMI was not evaluable in all patients, so
it was difficult to make conclusions. An American
study has found a greater incidence of joint
surgery use after a 10-year follow-up in obese
patients (27.6%) compared to non-obese patients
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(23.3%) with a statistical significance (p=0.022).
This association was noted more frequently in
knee joint surgery.1®

In our study, articular deformities were
associated with surgical treatment (OR: 4.16
95% CI: 1-13.1). Esthetic reason was not a factor
for surgical treatment in other studies.'* We have
found that surgical treatment was associated
with young age of disease onset (OR: 2.79
95% CI. 1.49-5.22), in concordance with a
Japanese study.!?

Feldman et al.'” have shown that surgical
treatment was more often indicated in patients
who consulted tardily (17.3% of surgical
treatment in patients with time to diagnosis
<3 months [OR: 1.09 95% CI. 0.71-2.71]
versus 23.8% in patients with time to diagnosis
>3 months [OR: 1.82 95% CI. 1.14-2.92]).
Verstappen et al.!® have revealed in their study
conducted on 482 RA patients that patients in
whom c¢sDMARDs were introduced immediately
after diagnosis had fewer surgical indications
compared to patients treated tardily. In addition,
the rate of RA patients with surgical treatment
was 10% lower in the group that responded
effectively to medical treatment.

In our study, the duration of RA progression
was associated with the use of surgery with a
higher incidence of surgery in older RA patients
(OR: 2.9 95% CI: 1.1-3.6). A retrospective study
of Stamp et al.’® who had followed-up RA patients
for 17 years between 1999 and 2015 has shown
that the duration of disease progression was
longer in patients who had surgical treatment
compared to patients who did not have surgical
treatment (p=0.02).

Concerning extra-articular manifestations,
our results have joined those of Feldman et
al.’” who have not demonstrated any significant
association between the existence of extra-
articular manifestations and the use of surgery
in their study conducted in 1,051 cases of RA
patients.

We have objectified a greater use of joint
surgery in osteoporotic patients (OR: 1.91
95% CI: 1.10-3.32). Our study was in conformity
with the data in the literature. Indeed in 2017,
a retrospective study of Mochizuki et al.?° in
57 patients followed-up for RA evolving for more
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than 20 years found a correlation between the
presence of osteoporosis and the severity of joint
erosive damage (p<0.001).

Concerning laboratory investigations, our
study has shown that only ESR predicted
the use of joint surgery (OR: 2.807 95%
CI: 1.5-5.24). The evaluation of the association
between ESR and CRP rate and surgical
treatment has indicated divergent results
across different studies. A retrospective
study by Poole et al.?! in a RA population
has concluded that CRP wvalue predicted
progression to joint replacement indication
(OR: 1.36 95% CI: 1.10-1.67). Furthermore,
Kapetanovic et al.?? have studied predictive
factors of orthopedic surgery use in 183
RA cases. According to them, patients who
underwent surgery had higher ESR and CRP
values compared to patients with no surgical
indication (p<0.001, respectively).

In our study, the presence of RF and anti-
CCP were not associated with an increased risk
of surgery during RA, whereas several studies
demonstrated the association between positivity
and rates of RF anti-CCP and severity of joint
destruction in patients with RA.2325

We have found that the erosive character of RA
in radiographic investigations did not influence
the use of surgery, whereas other studies have
identified early radiographic changes as early
predictors of joint surgery.!1:22:26

Our study has revealed that activity parameters
of RA were not associated with greater surgical
treatment indication. In a Japanese study, results
have shown that for the 35 cases who underwent
surgery, the number of painful joints was more
important and the DAS28-CRP and HAQ scores
were higher (p=0.1399, p=0.0012, p=0.0001,
respectively).?” Nikiphorou et al.?% have supported
these results in a retrospective study of 1,465 RA
patients and noticed that DAS28-CRP and HAQ
scores were among the predictors of joint surgery
(p<0.001 and p=0.014, respectively).

Concerning treatment, our study has
demonstrated that early introduction of csDMARD
was inversely associated with surgical treatment
indication. Patients who responded to treatments
and maintained the first treatment for a longer
time had less indication for surgical treatment.
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A study of Jamsen et al.!! conducted between
1995 and 2010 to assess the impact of therapeutic
progress in RA treatment in the frequency of
surgical treatment need showed a reduction
of two to four times in surgical treatment
indications. This was concomitant to the increase
in the number of patients using methotrexate
(OR: 2.60 95% CI: 2.54-2.66)

Moreover, Widdifield et al.?° followed-up RA
patients for four to five years and noted that
the earlier introduction of csDMARD decreased
the incidence of surgery (2-3% decrease for
each month). This study has concluded that
csDMARDs introduced in the shortest time
after the diagnosis of RA would delay the need
for surgery. All studies have converged towards
the importance of aggressive csDMARDs
treatment that had to be introduced rapidly
from diagnosis. Similarly, delayed csDMARD
introduction was a predictor factor for surgical
treatment in a study of Verstappen et al.!® with
OR: 1.74 95% CI. 1.094-2.793. The nature
of the csDMARDs molecules had no effect on
surgical outcomes in our study as in the various
studies of the literature.

The introduction of TNF antagonists and
biological therapies in the late 1990s has
improved the prognosis of RA and showed
efficacy in stopping radiological progression and
erosions.?®3! Qur results were in concordance
with other studies: the increase in biologic agents
use was concomitant with the reduction in surgical
treatment need, whereas the non-prescription
of biologic agents was not a predictive factor
for surgical treatment.®> These results were
explained by the fact that biological treatment
was administrated in cases of severe RA with
significant and advanced structural damage.

Our study has indicated that the use of a
combination of two csDMARDs was associated
with a higher risk of surgical treatment
(OR: 3.50 95% CI: 1.61-7.56). This may be
explained by the fact that patients who were
treated by a combination of csDMARDs had severe
RA or did not have the possibility of receiving
biological treatment. Moura et al.3? have found in
their study that patients who took a combination
of ¢sDMARDs had a shorter time between the
onset of RA and the use of surgery compared to
patients treated with one csDMARD. This study
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has presented several interesting points. The
significant number of patients enrolled permitted
statistically reliable results and the retrospective
character of the study allowed to take into
account the 15-year evolution of therapeutic
attitudes and characteristics of RA patients.

Nevertheless, our study has some limits. Some
data were missing from the files because of the
retrospective nature of the study. Moreover, the
difficulty in affording biological treatment in our
country for some patients with RA (due to problems
in health insurance or unavailability of some
molecules) could compromise precise evaluation
of the use of surgical treatment according to the
evolution in the use of biotherapy.

In conclusion, our study has shown that
surgical treatment in Tunisian RA patients was
frequent (12%). Predictive factors for surgery were
age at disease onset, high ESR and association
of methotrexate with other ¢sDMARDs.
Understanding these factors and their appropriate
management as well as establishing early diagnosis
and prompt treatment would assist in improving
the overall management of RA.
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