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Introduction

®Determining the cause of persistent pain after total knee arthroplasty
(TKA) is important for those patients
®Despite the absence of abnormal findings in terms of surgical factors
and having a physically well-functioning knee, some patients report
persistent pain after surgery.
€ Centralized pain is increasingly being considered a basis for pain
patterns that cannot be explained by peripheral pain mechanisms.
Cases of chronic pain without clear nociceptive input and specific
tissue damage can be regarded as central sensitization (CS)
€ CS can be defined as an amplification of neural signals within the CNS

that causes pain hypersensitivity
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Purpose

» To Investigate the diagnosis of CS in patients
who underwent TKA for knee OA and discern
the effect of CS on clinical outcomes after TKA.

Moreover, If possible, we hoped to conduct a

meta-analysis of the effects of CS on the

clinical outcomes of TKA.




Materials and Methods

€ Multiple comprehensive databases: MEDLINE, EMBASE,
and the Cochrane Library

€ Search terms included (MeSH term “osteoarthritis” and
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key words “arthritis,” “osteoarthritis,” “osteoarthrosis,”

“‘gonarthrosis,” and “gonoarthritis”) or (MeSH term
“arthroplasty” and key words “replacement,” “joint
replacement,” and “alloarthroplasty”), and (MeSH term
“central nervous system sensitization” and key words
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“‘central sensitization,” “chronic pain,” “nociplastic pain,”

and “widespread pain”).



Materials and Methods

€ Two reviewers independently extracted data from each
study using a standardized data extraction form

€ Two reviewers Independently  assessed the
methodological quality of each study using the

Newcastle—Ottawa scale recommended by the
Cochrane Non-randomized Studies Methods Working
Group

€ The outcomes (WOMAC, pain VAS score) were
calculated and presented as standardized mean
differences (SMDs) with 95% confidence intervals (CIs)



Results

Number of Patients

Country Design Age (Years) (Proportion of Female Study Study Population
. Length
Patients)
Sasaki et al. Prospective observat 0 Improved group with CS
2022 Japan ion study £ 40 (85.0%) 3 months Remained group with CS
Kim et al. : CS:69.4 CS: 102 (86.3%) CS
b021 Korea  Retrospective study \ .\ ~c.79 Non-CS: 320 (89.4%6)  22™MOnths  \on-cs
Lape et al. Prospective observat 0 Widespread pain groups (Painful bod
2020 Korea ion study 66.1(8.5) 176 (63.6%) 12 months y regions 0 vs. 1-2 vs. >3)
Total 222 (91%)
ZKOOZ%et al. Korea Retrospective study 70 (57-83) CS: 55 (91%) 24 months (l\:lin-CS
Non-CS:167 (90%)
Widespread pain groups
o Pain site 0: 53 (64.1%) (Painful body regions 0 vs. 1-2 vs. >
. Pain site 0: 66.5 o i 3)
Dave et al. Prospective observat ~. . i Pain sites 1-2: 121 (55.4% .
USA . Pain sites 1-2: 65.6 12 months  Subgroup analysis compared the gro
2017 ion study . ] ) . . !
Pain sites > 3: 67.2 L up with >3 painful body regions and
Pain sites > 3: 67 (67.2%) . . .
the group with 0 painful body region
S.
. . Patients who underwent TKA to mea
Waldy et al England Additional study usi 239 (52.3%) 12 months  sure widespread pain sensitivity thro
2015 ng RCT data
ugh QST
Kim et al. Prospective observatCsS: 69.2 0 CS
D015 KOrea ion study Non-CS: 71.1 94 (100%) dmonths  \on-cs
Knee OA patients with QST
. Healthy people without knee pain Co
Waldy et al. Prospective cohort 0 . )
b013 England (exploratory study) 51 (56.9%) 13 months  mparison of lower QST group and hi

gher QST group.in patients with knee
OA pain by subgroup analysis




Results

Proportion
Measure of Postoperative
Study of CS at Important Results and Comments
CS Outcome Measure
Baseline
Preoperative CS was negatively associated with EQ-5D score after TKA
Sasaki et al. KOOS
9 - -
2022 19(47.5%)  CSI EQ-5D (B=-0.44,p=0.017)
Patients who maintained CS before and after surgery had inferior KOOS/EQ-5D results compared to those who improved (all p < 0.05)
The CS group showed significantly inferior preoperative and postoperative WOMAC pain, function, and total scores compared to the no
n-CS group
. (all p<0.05)
Kimetal. 0 2420) csi WOMAC
2021 Preoperative WOMAC total score: CS 61.0 vs. non-CS 57.1 (p < 0.05)
Postoperative WOMAC total score: CS 25.8 vs. non-CS 17.4 (p < 0.05)
Preoperative WOMAC total score: CS 13.6 vs. non-CS 11.9 (p < 0.05)
Postoperative WOMAC total score: CS 5.7 vs. non-CS 2.7 (p < 0.05)
Lape et al Whole-body pain diagra There was no significant association between changes in the widespread pain
2020 ' m (19 sites labeled on thwWOMAC
e diagram) groups and changes in WOMAC pain scores (p > 0.05).
Pain VAS The CS group showed worse quality of life, functional disability, and dissatisfact-ion than the non-CS group after TKA (all p < 0.05).
ain
Koh et al WOMAC Postoperative pain VAS score: CS 2.3 vs. non-CS 1.0 (p < 0.05)
sop0 | 95(248%)  CsI KSS
Satisfaction (new KS Postoperative WOMAC total score: CS 25.2 vs. non-CS 15.4 (p < 0.05)
S
) Postoperative KSS total score: CS 165.3 vs. non-CS 177.6 (p < 0.05)
Preoperative widespread pain was associated with greater pain at 12 months and failure to reach the MCID (All p < 0.05)
Dave et al. Whole-body pain dlagraWOM AC Patients with preoperative pain in 3-6 body regions showed higher WOMAC
2017 m (19 sites labeled on thMCID
e diagram) scores at follow-up compared to patients with no painful body regions (median, 10 vs. 0) and were also less likely to achieve MCID (77
% vs. 98%) (all p < 0.05)
Waldy et al. QST WOMAC There was no definite association between preoperative PPTs and pain severity
2015 (PPT) at 12 months after TKA in any of the linear regression models (All p < 0.05)
VAS
Kim et al. 44(46.8%) csi Satisfaction (pain reli Postopgrative pain VAS score: CS.4 VS. non-.CS 2 (.p < 0_.05) _
2015 ef, functional improv CS patients reported poor satisfaction regarding pain relief compared to non-CS patients (p < 0.05)
ement)
Waldy et al. QST WOMAGC When patients were divided into low and high preoperative forearm PPT groups, patients in the lo
2013 (PPT and HPT) OMAC pain scores compa-red to patients in the high PPT




Results

Quality Assessment of the Studies by the Newcastle—Ottawa Scale

Selection Comparability Outcome

Selection Ascertainm Outcome of Interes Comparabil Control for A

Representativ Assessment  Sufficient Fol Adequacy of Total 9

Study e of the Cases of Contro ent of Expo Not Present at the S ity of Coho ny Additional of Outcomes low-Up Follow-Up /9
| sure rts Factor
tart of the Study

Sasaki et al. * * * x *
2022 0 0 0 0 5
Klm et al * * * * * * *
2021 0 0 !
Lape etal. * * * * *
2020 0 0 0 0 5
Koh et al. * * * * * * *
2020 0 0 !
Dave Et a'l * * * * * * * * * 9
2017
Waldy et al. * * * * *
2015 0 0 0 0 5
Klm et a'l * * * * * * * * * 9
2015
Waldy et al. x 0 x * - 0 * - * 7

2013




Results

CS Non-CS Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Daveelal 2017 (31] 1167 1895 66 167 381 51 19.6% 0.69(0.31, 1.06) -
kim el al 2015 [32] 57 36 102 27 29 320 268% 0.97(0.74,1.20) -
Kim el al 2021 [29] 4 32892 44 268117 47T 179%  0.37[-0.050.78] T
Kohetal2020(30] 23 25 55 1 16 167 227%  070(0.38,1.01] e
Waldyetal 2013(35] 15 495161 26 5 24226 26 131%  0.25[-0.30, 0.80] R
Total (95% CI) 293 610 100.0%  0.65[0.40,0.90] 4

Heterogeneity: Tau? = 0.05; Chi* = 10.08, df =4 (P = 0.04); I = 60% ' ' : !

- - 0 1 2
Testoroverehefect 2 = 504 P < 0.00001) Favours [experimental] - Favours [control]

The pooled analysis showed that patients with CS have more severe
postoperative pain after TKA (SMD, 0.65; 95% CI, 0.40-0.90; p < 0.01)
with moderate heterogeneity (12 = 60%)
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Conclusion

€ In patients who underwent TKA with knee OA, CSl is most often used
for screening CS, and QST and pain diagrams are also used.
€ CSis closely associated with more severe and persistent pain after TKA.
€ Based on reviews, when performing TKA in CS patients, it is important
to develop realistic patient expectations through appropriate education

on general postoperative pain patterns in CS.
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