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A B S T R A C T

Introduction: Despite the continuous therapeutic development of biological DMARDs which has delayed
disease progression in Rheumatoid arthritis, joint destruction is inevitable and end-stage arthritis remains
the ultimate outcome, following which surgical intervention becomes a necessity. Controversy still exists
about the systemic effects following Total Knee Arthroplasty (TKA) on patients in terms of disease activity
and flares during the peri-operative period since most patients present with varying levels of disease activity
at the time of surgery. The objective of this review is to determine the influence of TKA on longitudinal
disease activity and flares in patients with rheumatoid arthritis and to determine its influence on quality of
life, laboratory parameters, and medication requirement during the peri-operative period and subsequent
long-term follow-ups.
Materials and Methods: A complete search was conducted according to the PRISMA guidelines in
Pubmed/MEDLINE, Scopus, Google Scholar, Web of Science electronic databases and trial registries on
disease activity or flares in patients suffering from rheumatoid arthritis after total knee replacement in
September 2022. A total of 16 studies were identified for final review. Flares (RA-FQ), DAS-28, CDAI,
mHAQ, ESR, CRP and medication requirement were evaluated in serial follow-ups before and after TKA.
Results: Majority of the studies show confirm that a combination of TKA and pharmacological therapy
can achieve better therapeutic effects and maintain disease activity at low/ remission levels in patients
with end stage rheumatoid arthritis. Patients with high disease activity during the perioperative period
are less compliant to rehabilitation and physiotherapy, thereby affecting their overall function scores and
satisfaction with the procedure and are found to be more prone to flares.
Conclusion: TKA is found to reduce overall disease activity in RA and reduce the need for medication
requirement. However, patients with a high disease activity pre-operatively remain at risk for flares and are
unable to reach remission levels of activity after TKA and require supplemental long term pharmacological
therapy thereby highlighting the need for adequate pre-operative optimization.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprint@ipinnovative.com

1. Introduction

Rheumatoid arthritis is a chronic inflammatory disease
known to affect multiple synovial joints in the body
characterized by synovitis and bone resorption.1,2 In
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the last few decades, despite the continuous therapeutic
development of biological DMARDs which has delayed
disease progression, joint destruction is inevitable and end-
stage arthritis remains the ultimate outcome, following
which surgical intervention becomes a necessity.3,4 Knee
remains the most commonly affected large joint in patients
with RA, and synovectomy and Total knee arthroplasty
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(TKA) both have been shown to be effective surgical
options that offer relief which are mainly aimed at
targeting sites of TNF production such as the synovium
and the damaged articular cartilage However, since even
degenerative articular cartilage can also produce TNF,
Total Knee Arthroplasty (TKA) which address both sites
remains the superior choice and remains the most effective
solution in improving quality of life for these patients with
symptomatic end-stage joint damage.5,6 Controversy still
exists about the systemic effects following TKA on patients
in terms of disease activity and flares during the peri-
operative period since most patients present with varying
levels of disease activity at the time of surgery. Most patients
are on multiple drugs with varying drug regimens and
dosages during the peri-operative period and their effects on
disease activity are largely unstudied and remain a grey area
in rheumatology.7–13 Hence, the objective of this review
is to determine the influence of total knee arthroplasty
on longitudinal disease activity and flares in patients with
rheumatoid arthritis and to determine the influence of TKA
on quality of life, laboratory parameters, and medication
requirement during the peri-operative period and subsequent
long-term follow-ups.

2. Materials and Methods

A complete search was conducted according to the
PRISMA guidelines14 in Pubmed/MEDLINE, Scopus,
Google Scholar and Web of Science electronic databases
on disease activity or flares in patients suffering from
rheumatoid arthritis after total knee replacement in
September 2022 as mentioned in Figure 1.

Trial registers that were searched include US
National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (www.clinicaltrials.gov/), the World
Health Organization International Clinical Trials Registry
Platform (apps.who.int/trialsearch/), and the EU Clinical
Trials Register (www.clinicaltrialsregister.eu/), and Clinical
Trials Registry - India (CTRI) in order to identify registered
trials.

We included all studies including retrospective and
prospective studies, RCTs and previous systematic reviews
or meta-analysis. As there were no randomized control trials
or meta-analysis that were found on the subject, they were
not included in the study. Our search was not limited by
language or year of publication.

The search strategies employed were as follows:

1. (Rheumatoid Arthritis) And (Rheumatoid Arthritis)
And (Total Knee) And (Flares Or Activity) which had
456 results.

2. (((Rheumatoid Arthritis) Or (Flares)) Or (Disease
Activity)) And (Total Knee Arthroplasty) which had
2,298 results.

3. (((Rheumatoid Arthritis) Or (Flares)) And (Disease
Activity)) And (Total Knee Arthroplasty) which had 89
results.

Inclusion criteria were established following the PICO
(Population, Intervention, Comparison, and Outcomes)
approach:

Population: Patients suffering from arthritis of the
knee due to rheumatoid arthritis. Intervention = patients
undergoing total knee arthroplasty. Outcomes = disease
flares and disease activity. Overall odds ratios (ORs) and
associated 95% confidence intervals (CIs) for pooled effects
were calculated.

Types of participants: Patients of all age groups suffering
from rheumatoid arthritis as per the EULAR/ ACR 1987 or
2010 criteria were considered.15,16 All patients undergoing
total knee arthroplasty irrespective of their medication
regimen (DMARDs, non-steroidal anti-inflammatory drugs
(NSAIDs), corticosteroids) and irrespective of their pre-
operative disease activity score were included in the study.
Patients having undergone previous surgical procedures
(Osteotomies, soft tissue procedures and joint replacements)
were also included. We excluded patients with other
rheumatic diseases such as systemic lupus erythematosus,
ankylosing spondylitis, psoriatic arthritis and crystalline
arthropathies.

Disease activity was measured using simplified disease
activity index (SDAI), Disease Activity Score in 28 joints
(DAS28), Disease Activity Score (DAS), Clinical Disease
Activity Index (CDAI), Routine Assessment of Patient
Index Data 3 (RAPID-3), RA Disease Activity Index
(RADAI), Modified Health Assessment Questionnaire
(mHAQ) or Simplified Disease Activity Index (SDAI).
Flares were assessed using Rheumatoid arthritis flare
questionnaire (RA-FQ).

Our primary outcome was to assess the disease activity
using either disease indices or patient reported outcome
of flares at different stages of follow-up post-TKA. Low
disease activity state was defined by clinical judgement
of rheumatologist or disease activity score in 28 joints
(DAS28) < 3.2; DAS < 2.4; CDAI < 10 or SDAI <11.
Disease remission was defined by DAS28 < 2.6; DAS <
1.6; CDAI < 2.8; SDAI < 3.3 as per ACR/European League
Against Rheumatism (EULAR) remission criteria.

.

3. Results

Summary statistics of studies are shown in tables 1 to 4.
Goodman et al17 in their study showed that the median

time after surgery for a flare-up was 2 weeks and the flare
usually lasted 4-7 days and was rated severe (> 7/10) in
36% patients. They also observed that flarers had higher
baseline disease activity, higher DAS28, higher CDAI,
RAPID-3, number of tender joints and RADAI joint score
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Fig. 1: PRISMA flowchart of included studies

pre-operatively. They also found that MD-HAQ was more
at baseline and 6 weeks for flarers which was found to
be significant. (mean 4.1; flarers vs 3.4; non-flarers, p
= 0.009) and 6 weeks (median 3.7 vs 2.7, p = 0.002)
respectively. Patients with higher baseline disease activity
(>5.1) as measured by DAS28 had a 25 times higher chance
of developing flare withing 6 weeks post-surgery when
compared to patients with low baseline activity. (≤ 2.6)
(p = 0.003). On multivariate analysis, DAS28 (OR 2.11, p
= 0.015), increasing levels of CRP (OR 4.24, p = 0.035)
and log-transformed RADAI joint score (OR 2.97, p =
0.023) were found to be independent predictors for risk of
flare post-operatively. There was found to be no statistical
association between disease duration, baseline medication
use or intra-operative steroid use on determining post-
operative disease flare and they also showed that stopping
the use of bDMARDS for more than 2 dose intervals prior
to surgery did not increase flare risk and use of MTX peri-
operatively did not reduced flare risk.

Goodman et al18 showed that baseline DAS28 was found
to influence function at the end of 1 year post-TKA, and
each 1 unit increase in DAS28 worsened 1 year pain by
2.41 (SE=1.05, p=.02) as measured using HOOS/KOOS.
Flarers were found to have higher baseline disease activity
(non-flare 3.07 ± 1.04 vs. flare 3.88 ± 1.29, p=0.0002) as
measured using DAS28 and were also found to have worse
HOOS/KOOS pre-operatively for pain (non-flare 46.56 ±
20.43 vs. flare 33.22 ± 16.50; p=0.004) and function (non-
flare 51.98 ± 22.88 vs. flare 39.73 ± 16.87; p=0.02). at the
1-year follow-up they showed

Kumagai et al,19 in their study showed that RA disease
activity decreased significantly after TKA. They measured
DAS28-CRP, CDAI and CRP both pre-operatively and on
serial follow-ups and showed that disease activity reduced
and maintained upto 2 years after TKA (p<0.05). Post
operative knee function improved significantly post TKA
which was assessed using KSS, JOA scores (p<0.05). they
correlated both functional scores with disease activity and
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found a significant correlation between disease control
status and knee function but did not find any significant
correlation between CRP levels and knee scores.

Oh et al,10 in 48 lower limb surgeries showed that
there was statistically significant improvement in DAS28-
ESR and serum CRP after surgery at 12 months follow-
up, but mHAQ did not show any improvement. Patients
were further stratified into high-activity (poorly controlled)
and low-activity (well controlled/ remission) group and
they found that patients with high disease activity showed
significant improvement in DAS28-ESR (Pre-op: 4.53;
12m: 3.71) but only 31.3% were able to reach remission/
low-activity levels; whereas 82.6% patients in the low-
activity group were able to maintain remission levels 12
months after surgery and they also showed significant
improvement with surgery (Pre-op: 2.5; 12m: 2.51)

Yano et al,9 evaluated 130 patients undergoing TKA
with serial follow-ups up to 3 years. They found that
DAS28 decreased in all patients post-TKA both at 6 months
and 3 year follow-ups, but systemic reduction in disease
activity was observed only in the moderate and high disease
activity groups and was not statistically significant in the
low disease activity group. In the high activity group,
both SJC28 and TJC28 showed statistically significant
improvement thereby confirming the systemic effect of
TKA on systemic disease activity. Further, they analysed
DAS levels 1 year prior to TKA and subsequent follow-
ups and that there was no difference in DAS between 1
year prior to immediately before TKA, however post-TKA
all subgroups (low, moderate, and high activity) showed
significant reduction in DAS scores.

Nishikawa et al,20 in their study on 10 year follow-
up post-TKA, showed that among 30 patients who were
operated, DAS28-CRP levels at final follow-up had 10
patients in remission and 11 and 9 patients with low
and moderate disease activity respectively and none of
the patients had high activity. tender joint counts were
0.1±0.4, 1.0±0.7, and 1.4±0.7; swollen joint counts were
0.2±0.6, 0.1±0.3, and 0.3±0.5; CRP levels were 0.21±0.19,
0.68±1.09, and 0.72±1.24 mg/dl; in remission, low and
moderate activity groups respectively.

Yasui et al,21 in their study on predictive factors for
TKA in RA, showed that when compared to patients who
did not undergo TKA during the course of 1 year, those
who presented with knee involvement (64% vs. 23%), high
Steinbrocker stage (III/IV), higher initial DAS28 scores
(5.17 vs. 4.10), higher CDAI (22.6 vs. 14.0), and mHAQ
(1.00 vs. 0.60) underwent TKA. Morse et al,22 showed
that the main determinants influencing length of hospital
following joint arthroplasty (THA/TKA) using multivariate
analysis were blood transfusion after surgery, female sex,
TKA, pre-operative opioid usage; all of which were found
to significantly increase duration of hospital stay.

Yamashita et al,23 in their study with average follow-up
of 10.6 years post-TKA showed that the cumulative survival
rates were 98.9%, 98.4%, and 96.6% at 5 years, 10 years and
at 15 years respectively. Hayashi et al,8 in their study on
45 patients undergoing major joint replacement noted that
mean DAS28-ESR 1 year before surgery to baseline values
before surgery were same (4.08 ± 0.89 and 4.32 ± 0.99,
P = 0.1496) and the 1 year post-operative value showed
significant reduction (3.35 ± 0.93, P = 0.0007)

3.1. Medication requirement

Kumagai et al19 in their study showed that the mean dose
of methotrexate (Pre-op: 7.9 ± 3.1 vs. Post-op 2 years:
7.5 ± 3.1) and prednisone (Pre-op: 4.4 ± 2.3 vs. Post-op
2 years: 4.2 ± 2.9) did not change after surgery. Iwata
et al,24 patients divided into a low disease activity (well-
controlled) group (n = 43) and a high disease activity (poorly
controlled) group (n = 127) preoperatively, predisone usage
in the well-controlled group showed a significant reduction
in the average dose at 6 and 12 months postoperatively (p <
0.01 for both), while the poorly controlled group showed no
significant difference. MTX showed no relation with disease
activity and dose continued to remain same after surgery.

Momohara et al,7 in 333 TKAs showed that although
there was a trend towards decrease in prednisolone dose
with disease activity, there was no statistical significant
association. Nishikawa et al,20 in their study on disease
activity at 10 years follow-up post-TKA showed that among
30 patients, 13 patients discontinued the use of steroid,
however the use of MTX increased from 4 to 20 patients
and mean dose increased from 3.9 to 6.3 mg/week, both
of which were found to be highly significant. Patients drug
regimen changes include addition of mizoribine (1 to 4
patients), tacrolimus (0 to 14), combination DMARDs (4 to
17) and biologicals (0 to 4 patients)

Cunha et al,25 in their study on patients undergoing hip
and knee arthroplasty in the brazilian population showed
using multiple regression analysis that among all other
factors, “maximum dose of MTX’ was the only one which
had a positive correlation with CDAI. Hayashi et al8 showed
that using biological agents reduction in DAS28 score at 1
year follow-up after TKA reduced from 4.32 to 3.35 which
was superior to the study by Yano et al9 on 130 TKAs where
reduction was from 4.85 to 3.97 with majority of the patients
using cDMARDs. They concluded stating that biologicals
(anti-TNF) agents not only restore joint damage but also
attenuate systemic RA activity.

4. Discussion

Rheumatoid arthritis is known to have a varied course,
ranging from mild self-limiting disease to rapidly
progressive joint destruction. The knee being the most
commonly affected large joint due to rheumatoid arthritis
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Table 4: Medication requirement

Medications Kumagai
et al

Iwata et al Momohara
et al

Oh et al Yano et al Nishikawa
et al

Hayashi
et al

DMARDs
(MTX)-
mg/week

Pre: 7.9 ±
3.1 6m: 7.8
± 2.9 12m:
7.8 ± 3.3

18m: 7.7 ±
2.9 24m:
7.5 ± 3.1

Pre: 6.6 ±
3.1 6m: 6.9
± 3.2 12m:
6.8 ± 3.4

Pre: 6.7 ±
3.19

Pre: 4.46 ± 3.66
6m: 4.72 ± 3.58

3yrs: 5.57 ± 3.95*

Pre: 3.9
Post: 6.3 *

Pre: 7

Steroids
(PSL)-
mg/day

Pre: 4.4 ±
2.3 6m: 3.9
± 1.8 12m:
4.3 ± 2.5

18m: 3.9 ±
2.9 24m:
4.2 ± 2.9

Pre: 5.2 ±
3.3 6m: 4.8
± 3.1 12m:
4.6 ± 3.6*

Pre: 5.4 ±
2.69

Pre: 4.4 ± 3.8
12m: 4.1 ± 2.6

(NS)

Pre: 4.01 ± 2.73
6m: 4.12 ± 2.91
3yrs: 3.51 ± 3.05

(NS)

Pre: 5.4
Post: 3.4

Pre: 5.04

commonly needs surgical intervention in the form TKA in
end-stage arthritis.

Predictive factors for undergoing TKA in rheumatoid
arthritis patients have been analyzed by many authors. Crilly
et al26 claimed higher ESR and positive HLA-DRB1 to be
risk factors to determine major joint surgery. James et al,27

in their study among England hospitals reported lower Hb,
higher ESR, higher Larsen stage, higher DAS, and positive
HLA-DRB1 to be significant risk factors for undergoing
major joint replacement among early RA patients within 5
years.28 Momohara et al reported higher HAQ score, VAS
pain score, and positive RA factor as major risk factors that
determine need of joint replacement surgery within next 5
years.29 Rheumatoid factor (RF) shows no correlation with
patient functionality and disease activity as shown in most
studies.25

Hirsch et al,29 in their study on racial disparities
in 164 patients undergoing arthroplasty, showed using
univariate analysis that education level and sex (female)
were significant predictors for disease activity (p<0.05).
Both MDHAQ score (White- 11.6 ± 5.3, Others- 12.3 ±
5.1) and DAS28-ESR score (White- 3.8 ± 1.2, Others- 4.1 ±
1.3) showed no significance difference between races. They
concluded that race (white/black/Hispanic) of the patient
had no influence on pain, function or disease activity at the
time of arthroplasty.

Systemic/ local inflammation is also known to play
a vital role in the process of aseptic loosening. Debris
generated between bearing surfaces due to friction leads to
activation of immune cells which release pro-inflammatory
markers (TNF-alpha and IL-6) which are then known to
cause osteoclast activation and osteolysis. Bohler et al,30

in their study on 49 patients who underwent THA/TKA to
assess risk of aseptic loosening in RA, showed that disease
activity post arthroplasty was a significant determinant of
aseptic loosening. Patients in remission were found to have
no evidence of radiological loosening and none of them

underwent revision surgery for aseptic loosening. They
also showed that patients receiving bDMARDs (mainly
anti-TNF agents) were at a significantly lower risk of
loosening compared to patients on conventional DMARDs.
This confirms the role of TNF-alpha in the disease process.

In the recent meta analysis evaluating over 7000 patients
from eleven studies by duren et al on the safety and
efficacy of bDMARDs, they suggested that bDMARDs
may not associated with increased risk of PJI/SSI or
wound complications during the perioperative period and
recommended their continuation during the course of
surgery. They also stated that only 3 (7.3%) of the 41
patients who continued use of bDMARDs experienced
disease flares during the post-op period.31

The benefits of TKA are associated with the fact that
removal of the synovium during the surgery reduces the
production of cytokines and enzymes which propagate joint
and cartilage destruction.5 and also replacement of the
worn out and degenerated articular cartilage with femoral
and tibial components during TKA further reduce disease
activity allowing drug efficacy to be restored.7,9

Momohara et al,7 in their study on 333 TKAs which
was a continuation of the 3 year follow-up study by
Yano et al9 showed that although J-HAQ scores did not
change at 3 years and 5 years post-surgery, DAS28 showed
significant improvement after TKA, especially in patients
with moderate to high disease activity before surgery. DAS-
28 levels never dropped less than 3.2 even post-TKA, even
at the 5 year follow-up, indicating that remission/ low
disease activity levels were not reached even with surgery.
They also showed that sub section analysis of HAQ scores
showed lower extremity function improved after TKA, but
there was consequent worsening of the upper limb function
scores (eating, gripping) suggestive that this procedure only
impacts walking, rising and step climbing.

Yamashita et al,23 the rate of outdoor ambulation was
87.8% at 5 years, 72.8% at 10 years and 48.8% at
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15 years and they showed that age of TKA (younger),
body weight (higher), steroid use (higher) and usage of
biologicals (lower) were significant factors that determine
walking ability post-TKA. They concluded stating that
decreasing steroid use and controlling RA activity using
pharmacological therapy (cDMARDs/ bDMARDs) are
important factors for preserving outdoor ambulation.

Not only pharmacological therapy but a combination
of TKA and pharmacological therapy can achieve better
therapeutic effects and maintain disease activity at low/
remission levels in patients with end stage arthritis of the
knee due to rheumatoid arthritis.8

Suboptimal dosage of DMARDs was seen in some
studies and this might explain the moderate- high disease
activity levels in most patients. Patients having high disease
activity during the perioperative period are less compliant
to rehabilitation and physiotherapy, thereby affecting their
overall functioning and satisfaction with the procedure,
indicating the need for optimizing dosage for individual
patients either by the rheumatologist or treating surgeon.

The importance of early diagnosis of RA and maintaining
disease activity at low/ remission levels is highlighted in
most studies. Although patients with high disease activity
levels benefit the most from TKA, most studies confirm that
post-operative disease activity rarely reach remission levels
and pharmacological therapy becomes essential in achieving
and maintaining disease activity at low levels.

5. Conclusion

Total Knee Arthroplasty remains a great option for
rheumatoid patients with end stage arthritis of the
knee, which is not only found to reduce the overall
(systemic) disease activity but also the need for subsequent
pharmacological therapy. However, patients with a high
disease activity pre-operatively remain at risk for flares
and are unable to reach remission levels of activity after
TKA and require supplemental long term pharmacological
therapy thereby highlighting the need for adequate pre-
operative optimization.
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knee arthroplasty; THA total hip arthroplasty; cDMARDs:
conventional disease modifying anti- rheumatic drugs;
bDMARDs: biological disease modifying anti- rheumatic
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Questionnaire; DAS Disease Activity Score; ESR
erythrocyte sedimentation rate; CRP C-reactive protein;
HOOS Hip Disability and Osteoarthritis Outcomes Score;
KOOS Knee Injury and Osteoarthritis Outcomes Score;
RF: rheumatoid factor; anti-CCP: anticyclic citrullinated
peptide; DAS28: 28-joint Disease Activity Score; RAPID-
3: Routine Assessment of Patient Index Data 3; RADAI: RA
Disease Activity Index; CDAI: Clinical Disease Activity

Index

7. Conflict of Interest

None.

8. Source of Funding

None.

Acknowledgements

None.

References
1. Mcinnes IB, Schett G. The pathogenesis of rheumatoid arthritis. N

Engl J Med. 2011;365(23):2205–19.
2. Schett G, Gravallese E. Bone erosion in rheumatoid arthritis:

mechanisms, diagnosis and treatment. Nat Rev Rheumatol.
2012;8(11):656–64.

3. Smolen JS, Landewé R, Breedveld FC, Buch M, Burmester G,
Dougados M, et al. EULAR recommendations for the management of
rheumatoid arthritis with synthetic and biological disease-modifying
antirheumatic drugs: 2013 update. Ann Rheum Dis. 2014;73(3):492–
509.

4. Uhlig T, Heiberg T, Mowinckel P, Kvien TK. Rheumatoid arthritis
is milder in the new millennium: health status in patients with
rheumatoid arthritis 1994-2004. Ann Rheum Dis. 2008;67(12):1710–
5.

5. Kanbe K, Inoue K. Efficacy of arthroscopic synovectomy for the
effect attenuation cases of infliximab in rheumatoid arthritis. Clin
Rheumatol. 2006;25(6):877–81.

6. Toki H, Momohara S, Ikari K, Kawamura K, Tsukahara S, Mochizuki
T, et al. Return of infliximab efficacy after total knee arthroplasty
in a patient with rheumatoid arthritis. Clin Rheumatol [Internet].
2008;27(4):549–50. doi:10.1007/s10067-008-0858-4.

7. Momohara S, Inoue E, Ikari K, Yano K, Tokita A, Suzuki
T, et al. Efficacy of total joint arthroplasty in patients with
established rheumatoid arthritis: Improved longitudinal effects on
disease activity but not on health-related quality of life. Mod
Rheumatol. 2011;21(5):476–81.

8. Hayashi M, Kojima T, Funahashi K, Kato D, Matsubara H, Shioura T,
et al. Effect of total arthroplasty combined with anti-tumor necrosis
factor agents in attenuating systemic disease activity in patients with
rheumatoid arthritis. Mod Rheumatol. 2012;22(3):363–9.

9. Yano K, Ikari K, Inoue E, Tokita A, Sakuma Y, Hiroshima R,
et al. Effect of total knee arthroplasty on disease activity in patients
with established rheumatoid arthritis: 3-year follow-up results of
combined medical therapy and surgical intervention. Mod Rheumatol.
2010;20(5):452–7.

10. Oh K, Ishikawa H, Abe A, Otani H, Nakazono K, Murasawa A,
et al. Effects of surgical intervention on disease activity of rheumatoid
arthritis: Cases of surgery for rheumatoid arthritis of the lower limbs
treated with biologics. Mod Rheumatol. 2014;24(4):606–11.

11. Benoni AC, Bremander A, Nilsdotter A. Patient-reported outcome
after rheumatoid arthritis-related surgery in the lower extremities:
A report from the Swedish National Register of Rheuma Surgery
(RAKIR). Acta Orthop. 2012;83(2):179.

12. Osnes-Ringen H, Kvien TK, Henriksen JE, Mowinckel P, Dagfinrud
H. Orthopaedic surgery in 255 patients with inflammatory
arthropathies: longitudinal effects on pain, physical function and
health-related quality of life. Ann Rheum Dis. 2009;68(10):1596–601.
doi:10.1136/ard.2008.096362.

13. Ren Y, Yang Q, Luo T, Lin J, Jin J, Qian W, et al. Better clinical
outcome of total knee arthroplasty for rheumatoid arthritis with
perioperative glucocorticoids and disease-modifying anti-rheumatic

http://dx.doi.org/10.1007/s10067-008-0858-4
http://dx.doi.org/10.1136/ard.2008.096362


Jayakumar and Nayak / IP International Journal of Orthopaedic Rheumatology 2022;8(2):72–83 83

drugs after an average of 11.4-year follow-up. J Orthop Surg Res.
2021;16(1):84. doi:10.1186/s13018-021-02232-9.

14. Page MJ, Mckenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: An updated
guideline for reporting systematic reviews. BMJ. 2021;372.
doi:10.1136/bmj.n71.

15. Arnett FC, Edworthy SM, Bloch DA, Mcshane DJ, Fries JF, Cooper
NS, et al. The American Rheumatism Association 1987 revised
criteria for the classification of rheumatoid arthritis. Arthritis Rheum.
1988;31(3):315–24. doi:10.1002/art.1780310302.

16. Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham
CO, et al. Rheumatoid arthritis classification criteria: an American
College of Rheumatology/European League Against Rheumatism
collaborative initiative. Arthritis Rheum. 2010;62(9):2569–81.

17. Goodman SM, Bykerk VP, Dicarlo E, Cummings RW, Donlin LT,
Orange DE, et al. Flares in patients with rheumatoid arthritis after total
hip and total knee arthroplasty: Rates, characteristics, and risk factors.
J Rheumatol. 2018;45(5):604–11. doi:10.3899/jrheum.170366.

18. Goodman SM, Mirza SZ, Dicarlo EF, Pearce-Fisher D, Zhang M,
Mehta B, et al. Rheumatoid Arthritis Flares After Total Hip and
Total Knee Arthroplasty: Outcomes at One Year. Arthritis Care Res
(Hoboken). 2020;72(7):925–32.

19. Kumagai K, Harigane K, Kusayama Y, Tezuka T, Inaba Y, Saito
T. Total knee arthroplasty improves both knee function and disease
activity in patients with rheumatoid arthritis. Mod Rheumatol.
2017;27(5):806–10.

20. Nishikawa M, Owaki H, Takahi K, Fuji T. Disease activity, knee
function, and walking ability in patients with rheumatoid arthritis
10 years after primary total knee arthroplasty. J Orthopaedic Surg.
2014;22(1):84–7.

21. Yasui T, Nishino J, Shoda N, Koizumi Y, Ohashi S, Kadono Y, et al.
Prevalence of total knee arthroplasty and its predictive factors in
Japanese patients with rheumatoid arthritis: Analysis using the NinJa
cohort. Mod Rheumatol. 2016;26(1):36–9.

22. Morse KW, Heinz NK, Abolade JM, Wright-Chisem J, Russell L,
Zhang L, et al. Factors Associated With Increasing Length of Stay
for Rheumatoid Arthritis Patients Undergoing Total Hip Arthroplasty
and Total Knee Arthroplasty. HSS J. 2022;18(2):196–204.

23. Yamashita F, Funakoshi N, Mori D, Kizaki K. Long-term outcomes
and duration of outdoor ambulation following primary total knee
arthroplasty in patients with rheumatoid arthritis. J Orthop Sci.
2022;27(2):414–9. doi:10.1016/j.jos.2021.01.014.

24. Iwata T, Ito H, Furu M, Hashimoto M, Fujii T, Ishikawa M, et al.
Systemic effects of surgical intervention on disease activity, daily

function, and medication in patients with rheumatoid arthritis. Scand
J Rheumatol. 2016;45(5):356–62.

25. da Cunha B, De Oliveira SB, dos Santos-Neto L. Sarar cohort: Disease
activity, functional capacity, and radiological damage in rheumatoid
arthritis patients undergoing total hip and knee arthroplasty. Rev Bras
Reumatol. 2015;55(5):420–6. doi:10.1016/j.rbr.2014.12.012.

26. Crilly A, Maiden N, Capell HA, Madhok R. Genotyping for disease
associated HLA DR beta 1 alleles and the need for early joint surgery
in rheumatoid arthritis: a quantitative evaluation. Ann Rheum Dis.
1999;58(2):114–7.

27. James D, Young A, Kulinskaya E, Knight E, Thompson W, Ollier
W, et al. Orthopaedic intervention in early rheumatoid arthritis.
Occurrence and predictive factors in an inception cohort of 1064
patients followed for 5 years. Rheumatology. 2004;43(3):369–76.

28. Momohara S, Inoue E, Ikari K, Kawamura K, Tsukahara S, Mochizuki
T, et al. Risk factors for total knee arthroplasty in rheumatoid arthritis.
Mod Rheumatol. 2007;17(6):476–80.

29. Hirsch J, Mehta B, Finik J, Navarro-Millan I, Brantner C, Mirza S,
et al. Racial disparities in pre-operative pain, function and disease
activity for patients with rheumatoid arthritis undergoing Total knee
or Total hip Arthroplasty: A New York based study. BMC Rheumatol.
2020;4(1):1–7.

30. Böhler C, Weimann P, Alasti F, Smolen JS, Windhager R, Aletaha
D, et al. Rheumatoid arthritis disease activity and the risk of aseptic
arthroplasty loosening. Semin Arthritis Rheum. 2020;50(2):245–51.

31. Van Duren B, Wignall A, Goodman S, Hewitt C, Mankia K, Pandit
H, et al. The Effect of Perioperative Biologic Disease-Modifying
Anti-Rheumatic Drugs on the Risk of Postoperative Complications:
Surgical Site Infection, Delayed Wound Healing, and Disease Flares
Following Orthopaedic Surgical Procedures. J Bone Joint Surg.
2022;104(12):1116–26.

Author biography

Tarun Jayakumar, Registrar
 

 

https://orcid.org/0000-0002-4305-1022

Poornasri S Nayak, Resident

Cite this article: Jayakumar T, Nayak PS. Disease activity and flares
after total knee arthroplasty in rheumatoid arthritis - Systematic review.
IP Int J Orthop Rheumatol 2022;8(2):72-83.

http://dx.doi.org/10.1186/s13018-021-02232-9
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1002/art.1780310302
http://dx.doi.org/10.3899/jrheum.170366
http://dx.doi.org/10.1016/j.jos.2021.01.014
http://dx.doi.org/10.1016/j.rbr.2014.12.012
https://orcid.org/0000-0002-4305-1022
https://orcid.org/0000-0002-4305-1022

	Introduction
	Materials and Methods
	Results
	Medication requirement

	Discussion
	Conclusion
	Abbreviations
	Conflict of Interest
	Source of Funding

