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Knee osteoarthritis (KOA) is a prevalent 
musculoskeletal disorder, increasingly affecting 
the elderly due to an aging population and rising 
obesity rates, making it a significant cause of 
disability.[1] The disease begins with damage to the 
articular cartilage. Cartilage degeneration occurs due 
to the low healing capacity of chondrocytes. As KOA 
progresses, catabolic activities in articular cartilage 
are significantly accelerated. These catabolic factors 
cause inflammation in the subchondral bone, soft 
tissues, and synovium, leading to progressive joint 
damage.[2] Pain, as the primary symptom in KOA, is 
predominantly nociceptive, arising from local tissue 
damage. This type of pain is often provoked by joint 
movement and loading, particularly during the 
early stages of KOA. As the condition progresses, 
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persistent pain at rest may develop, potentially 
leading to discomfort even during nighttime. 
However, it is still unclear at which point in the OA 
process the pain begins.[3,4]
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The complex pathophysiology of pain in KOA 
involves various factors beyond joint damage 
and synovitis, including periarticular and central 
sensitization. Recent studies have suggested both 
nociceptive and neuropathic pain (NP) mechanisms 
contribute to KOA, likely due to abnormalities 
in peripheral and central nervous system 
pathways.[5,6] Neuropathic pain often presents with 
sensory symptoms like burning, stinging, tingling, 
and chills.[7] Its pathogenesis involves ectopic 
activity, sensitization, and impaired modulation, 
which all contribute to increased neuronal 
excitability and hyperalgesia.[8] In KOA patients 
with severe pain, central sensitization is thought 
to increase, particularly when moderate or severe 
radiographic findings are absent. The potential 
mechanisms underlying NP in KOA remain unclear, 
highlighting the need for further research.

Current hypotheses have proposed that 
localized damage to structures such as the synovial 
capsule, ligaments around the joint, periosteum, 
and bone beneath the cartilage, coupled with 
inflammatory responses, may lead to peripheral 
nerve injury and the subsequent activation of 
nociceptors innervating these tissues.[9,10]

In the present study, we hypothesized that 
chronic joint pain in KOA might have a neuropathic 
component. We, therefore, aimed to explore the 
prevalence of NP symptoms in KOA and to assess 
the association between NP and functional status.

PATIENTS AND METHODS

This single-center, cross-sectional study was 
conducted at Antalya Training and Research 
Hospital, Department of Orthopedics and 
Traumatology between December 2023 and May 
2024. Both inpatients and outpatients with chronic 
pain related to KOA who had persistent knee pain 
for more than three months were screened. The 
diagnosis of KOA was based on the American College 
of Rheumatology (ACR) classification criteria.[11] 
Individuals with inflammatory rheumatic diseases, 
prior knee surgeries, radiculopathies associated 
with infection or NP, those diagnosed with 
diabetes mellitus, B12 deficiency, cerebrovascular 
accidents, or participants who underwent treatment 
for neuropathy within the last six months were 
excluded from the study. Finally, a total of 193 KOA 
patients (48 males, 145 females; mean age: 58.7±12.8 
years; range, 22 to 89 years) who met the inclusion 
criteria were recruited. A written informed consent 
was obtained from each patient. The study protocol 
was approved by the Antalya Training and Research 

Hospital Clinical Research Ethics Committee 
(date: 23.11.2023, no: 16/8). The study was conducted 
in accordance with the principles of the Declaration 
of Helsinki.

Anteroposterior (AP) knee radiographs were 
taken while standing under load and graded 
according to the Kellgren-Lawrence (K-L) scale, 
which is widely used to assess KOA severity, ranging 
from 0 (none) to 4 (severe).[12]

The age, sex, duration of symptoms, physical 
examination findings of the patients were recorded. 
Patients’ current illnesses and medications were 
questioned. All individuals received a detailed 
clinical assessment to confirm their eligibility for 
participation. Body mass index (BMI), weight, and 
body composition were assessed using the Tanita 
MC 780 segmental body composition analyzer, 
with measurements taken while participants 
were barefoot through bioimpedance analysis. 
Additional evaluations included the Visual Analog 
Scale (VAS), where the patients rated their knee 
pain severity from 0 (no pain) to 10 (most severe 
pain),[13] and the Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC), 
consisting of 24 items evaluating stiffness, pain, 
and physical functions. A high score indicated an 
advanced stage of osteoarthritis.[14] The modified 
Charlson Comorbidity Index (CCI) was used to 
evaluate comorbidity burden, providing insights 
into overall health status and potential risk factors 
affecting KOA outcomes.[15]

Currently, there are no universally accepted 
standards, biomarkers, or imaging techniques that 
can definitively diagnose NP. The diagnosis is 
typically based on the patient's medical history, 
clinical examination, and the use of assessment 
tools to support the diagnosis, such as painDETECT 
and Douleur Neuropathique en 4 Questions (DN4). 
In this study, the painDETECT and DN4 were used 
together to assess NP.  The painDETECT, a screening 
tool assessing temporal characteristics and pain 
distribution, provided scores ranging from 0 to 38, 
where scores ≤12 indicated NP was unlikely, 13-18 
suggested possible NP, and ≥19 indicated a high 
likelihood of NP.[16] The DN4 included 10 Yes-or-No 
items, with a score of ≥4 indicating NP. Seven items 
assessed pain characteristics, while three assessed 
sensory abnormalities.[17]

Statistical analysis

Statistical analysis was performed using the IBM 
SPSS version 22.0 software (IBM Corp., Armonk, 
NY, USA). Continuous data were expressed 
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in mean ± standard deviation (SD) or median 
(min-max), while categorical data were expressed 
in number and frequency. The distribution of 
continuous variables was assessed using histograms, 
probability plots, and the Kolmogorov-Smirnov test, 

revealing a non-normal distribution. The Mann-
Whitney U test was used for comparisons. To 
determine the interobserver reliability of the K-L 
grading, the intraclass correlation coefficient (ICC) 
was utilized. Agreement between the painDETECT 

TABLE I

Demographic and clinical characteristics of patients (n=193)

Variables n % Mean±SD Median Min-Max

Age (year) 58.7±12.8 59.0 22.0-89.0

Sex
Female
Male

145
48

75.1
24.9

BMI (kg/m2)
Normal
Overweight
Obesity

27
74
92

14.0
38.3
47.7

30.2±5.9 29.3 18.7-50.0

Occupational status
Housewife
Not working
Working
Retired

98
7

48
40

50.8
3.6
24.9
20.7

Duration of symptoms (year)
<1
≥1

43
150

22.3
77.7

3.6±2.7 3.0 0.5-10.0

Severity of pain
 VAS at rest
 VAS with activity

6.3±2.1
6.4±1.9

7.0
7.0

0-10.0
1.0-10.0

Presence of neuropathic pain
DN4 score

<3
≥4

Pain detect score
≤18
≥19

134
59

140
53

69.4
30.6

72.5
27.5

2.8±2.7

10.7±7.9

2.0

9.0

0-9

–1-30

Vitamin D level
<30
≥30

163
30

84.6
15.5

23.5±13.1 22.1 6.6-76.0

Side of knee pain
Right
Left
Bilateral

38
37
118

19.7
19.2
61.1

Dominant knee pain side
Right
Left

97
96

50.3
49.7

Kellgren-Lawrence grade
1
2
3
4

22
70
44
57

11.4
36.3
22.8
29.5

2.7±1.0 3.0 1.0-4.0

WOMAC, total score
Pain
Stiffness
Physical function

52.9±21.2
11.8±4.9
3.3±2.4

37.7±15.7

51.0
11.0
3.0

38.0

0-96.0
0-20.0
0-8.0

0-68.0

Modified Charlson Index 2.4±1.6 2.0 0-7.0

SD: Standard deviation; BMI: Body mass index; VAS: Visual Analog Scale; DN4: Douleur Neuropathique en 4 Questions; 
WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index.
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and DN4 was assessed using the kappa (k) 
coefficient. The κ values between 0.40 and 1.00 
represent moderate to perfect agreement.[18] The 
overall agreement between the two questionnaires 
was expressed in percentage. The relationships 
between continuous variables were analyzed using 
the Spearman correlation test. Values below 0.40 
represent weak correlation, while values between 
0.40 and 1.00 represent moderate-to-strong 
correlation.[19] A p value of <0.05 was considered 
statistically significant.

RESULTS

The mean DN4 score was 2.8±2.7, with 30.6% of 
patients scoring ≥4. The mean painDETECT score 
was 10.7±7.9, with 27.5% of patients scoring ≥19. The 
number of patients diagnosed with bilateral knee 
involvement secondary to osteoarthritis was 118 
(61.1%). Most patients were classified as Grade 2 
(36.3%) or Grade 3 (29.5%) in osteoarthritis severity. 
The mean WOMAC total score was 52.9±21.2 (Table 
1). The κ value for the agreement between the 
painDETECT and DN4 questionnaires was 0.472 
(p<0.001), indicating a significant overall agreement 
at 78%. Additionally, the interobserver reliability for 
KOA assessment showed an ICC of 0.922 (p=0.001).

There were significant differences in the VAS 
scores at rest and during activity, K-L KOA grade, 
and WOMAC scores (p<0.05 for all) between patients 
with NP and those without NP, as evidenced by 
both the painDETECT and DN4. However, vitamin 
D levels were similar in patients with and without 
NP (p=0.805 for painDETECT and p=0.762 for DN4) 
(Table 2).

The correlation between the painDETECT and 
DN4 scores was strong (r=0.647). For painDETECT 
scores, significant correlations were found with 
BMI, duration of symptoms, VAS at rest and activity, 
K-L grade, WOMAC total score and subdomains, 
and CCI (p<0.05 for all) (Table 3). For DN4 scores, 
significant correlations were found with BMI, 
duration of symptoms, VAS at rest and activity, K-L 
grade, WOMAC total and subdomains, and CCI 
(p<0.05 for all), indicating a weak correlation.

DISCUSSION

In the present study, we investigated the prevalence 
of NP symptoms in KOA patients and evaluated the 
association between NP and functional status. The 
main finding of this study is that NP significantly 
influences pain perception and functionality in 
KOA patients, aligning with broader observations 

TABLE III
Correlation analysis results

PainDETECT score DN4 score

r p r p

Age (year) 0.185 0.010 0.084 0.247

Body mass index (kg/m2) 0.211 0.003 0.196 0.006

Duration of symptoms (year) 0.242 0.001 0.221 0.002

Severity of pain

VAS at rest

VAS with activity

0.282

0.244

<0.001

0.001

0.226

0.277

0.002

<0.001

Vitamin D level 0.001 0.997 –0.039 0.682

Kellgren-Lawrence grade 0.182 0.011 0.181 0.012

WOMAC

Total score

Pain

Stiffness  

Physical function

0.371

0.347

0.409

0.347

<0.001

<0.001

<0.001

<0.001

0.242

0.227

0.296

0.235

0.001

0.001

<0.001

0.001

Modified Charlson Index                         0.280 <0.001 0.202 0.005

PainDETECT score - - 0.647 <0.001

DN4 score 0.647 <0.001 - -

DN4: Douleur Neuropathique en 4 Questions; VAS: Visual Analog Scale; WOMAC: Western Ontario and McMaster Universities 
Arthritis Index; r: Spearman’s rho.
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on the multifaceted nature of pain in chronic 
joint conditions.[20] In this study, the prevalence of 
NP among KOA patients was assessed using two 
validated tools. The painDETECT identified NP in 
27.5% of patients, while the DN4 revealed a slightly 
higher prevalence of 30.6%. Previous studies 
have reported the prevalence of NP symptoms in 
20 to 40% of KOA patients. These findings align 
with the literature and highlight the importance 
of considering both nociceptive and neuropathic 
components in understanding and managing pain 
in KOA patients.[21,22]

Although both painDETECT and DN4 provide 
useful results for assessing NP, their differences in 
accuracy show the importance of choosing the right 
tool for each patient.[16,17] Gölge et al.[23] found that 
WOMAC pain and VAS scores were significantly 
higher in KOA patients with NP compared to 
those without NP. In this study, patients with NP 
had significantly higher VAS (rest, activity) and 
WOMAC scores compared to patients without NP. 
These findings are consistent with those reported 
in previous studies.[24] In contrast to this result, 
Ohtori et al.[21] reported that WOMAC pain scores 
and painDETECT scores were correlated, however, 
there was no significant correlation with the 
WOMAC physical function scores. Many studies 
have suggested that NP symptoms may be affected 
by the duration of KOA symptoms.[24-27] Polat et 
al.[28] suggested that a longer duration of symptoms 
could be a risk factor for the development of NP. 
Supporting this hypothesis with further studies is 
of utmost importance for determining the NP risk 
factors in KOA, as identifying the character of pain 
in KOA is crucial in terms of treatment planning. 
In cases accompanied by NP, centrally acting drugs 
such as duloxetine, gabapentin, and pregabalin are 
usually utilized. Non-steroidal anti-inflammatory 
drugs (NSAIDs) and analgesics can be added to 
treatment to yield more favorable outcomes.[29]

To diagnose and treat NP early, it is of paramount 
importance to identify the local damage to the joint 
that occurs in KOA. Particularly in assessments 
using the K-L classification, increased radiographic 
severity has been suggested as a significant predictor 
of NP development.[24,30] In this context, numerous 
studies have investigated the relationship between 
knee pain and radiographic findings and shown that 
NP may be associated with radiographic severity 
in KOA patients.[31,32] However, some research has 
reported conflicting results.[33] To illustrate, Valdes 
et al.[33] observed an inverse relationship between 
radiographic severity and pain. However, these 

results showed a significant correlation between 
K-L grades and NP scores. This finding suggests 
that advanced radiographic changes may amplify 
NP symptoms in KOA, likely due to heightened 
inflammatory (cytokines, prostaglandins, etc.)  and 
mechanical stress on peripheral nerves. Mechanical 
changes which lead to instability and impaired 
mobility in the joint can mechanically stimulate the 
nerves. Continuous pain stimuli in advanced KOA 
can lead to central sensitization and NP. Further 
studies are needed to clarify these contradictions 
between radiological grade and pain in the literature. 

Detecting the presence of concomitant NP in 
KOA is important, as individuals with NP often 
report worse pain severity, concomitant anxiety-
depression, and poorer quality of life.[34] In this 
study, we found a significant relationship between 
the CCI and painDETECT results, but not with DN4. 
This discrepancy may be due to the differences in 
how painDETECT and DN4 assess NP. The former 
evaluates a broader range of pain characteristics, 
while the latter focuses more on somatosensory 
tests and specific pain descriptions. Therefore, the 
painDETECT may be more sensitive in detecting 
NP in patients with a higher comorbidity burden. 
In a study conducted by Li et al.,[35] similar to this 
study, the comorbidity burden of patients was 
assessed using the CCI, and an increasing number 
of comorbidities elevated the risk of functional 
disability. 

Nonetheless, the present study has several 
limitations. First, while patients from varying 
radiographic stages were included, the distribution 
of participants was not balanced, with a greater 
proportion represented in more advanced stages. This 
imbalance may have affected the representativeness 
of the findings and limited their applicability to 
a broader patient population. Second, the reliance 
on questionnaires, such as painDETECT and DN4, 
to assess NP may have introduced subjective bias 
or overstated the results. Although these tools are 
validated and widely used, they may not capture 
the full spectrum of NP mechanisms. Third, the 
cross-sectional nature of this study prevents us 
from establishing causal relationships between 
radiographic severity and NP symptoms. Addressing 
these limitations in future studies would be crucial 
for a more comprehensive understanding of the 
relationship between radiographic severity and NP 
in KOA patients.

In conclusion, NP is common in KOA patients and 
is associated with higher pain intensity and poorer 
functional outcomes. The moderate agreement 
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between the painDETECT and DN4 scores may 
lead to a certain degree of diagnostic variation. 
Combining more than one method may increase the 
diagnostic accuracy. Further well-designed, large-
scale, comparative studies are needed to confirm 
these findings.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: Conceptualization, methodology, 
writing, original draft preparation: Ö.K.;  Formal analysis, 
statistical analysis, review & editing: D.Y.;  Data collection, 
resources, final approval of the manuscript: A.Y.;  Data 
collection, statistical analysis, software: H.Ç.; Validation: 
A.A.; Project administration: S.T.

Conflict of Interest: The authors declared no conflicts of 
interest with respect to the authorship and/or publication of 
this article.

Funding: The authors received no financial support for 
the research and/or authorship of this article.

REFERENCES

1. Hunter DJ, Bierma-Zeinstra S. Osteoarthritis. Lancet 
2019;393:1745-59. doi: 10.1016/S0140-6736(19)30417-9.

2. Liao FX, Yang S, Liu ZH, Bo KD, Xu PF, Chang J. Estrogen 
receptor is involved in the osteoarthritis mediated by 
Atg16L1-NLRP3 activation. Jt Dis Relat Surg 2024;35:513-20. 
doi: 10.52312/jdrs.2024.1247. 

3. Courties A, Kouki I, Soliman N, Mathieu S, Sellam J. 
Osteoarthritis year in review 2024: Epidemiology and 
therapy. Osteoarthritis Cartilage 2024;32:1397-404. doi: 
10.1016/j.joca.2024.07.014. 

4. Katz JN, Arant KR, Loeser RF. Diagnosis and treatment of 
hip and knee osteoarthritis: A review. JAMA 2021;325:568-
78. doi: 10.1001/jama.2020.22171. 

5. Schaible HG. Mechanisms of chronic pain in osteoarthritis. 
Curr Rheumatol Rep 2012;14:549-56. doi: 10.1007/s11926-012-
0279-x. 

6. Phillips K, Clauw DJ. Central pain mechanisms in the 
rheumatic diseases: Future directions. Arthritis Rheum 
2013;65:291-302. doi: 10.1002/art.37739. 

7. Gilron I, Baron R, Jensen T. Neuropathic pain: Principles 
of diagnosis and treatment. Mayo Clin Proc 2015;90:532-45. 
doi: 10.1016/j.mayocp.2015.01.018. 

8. Woolf CJ. Central sensitization: Implications for the 
diagnosis and treatment of pain. Pain 2011;152:S2-15. doi: 
10.1016/j.pain.2010.09.030. 

9. Mease PJ, Hanna S, Frakes EP, Altman RD. Pain mechanisms 
in osteoarthritis: Understanding the role of central pain 
and current approaches to its treatment. J Rheumatol 
2011;38:1546-51. doi: 10.3899/jrheum.100759. 

10. Finan PH, Buenaver LF, Bounds SC, Hussain S, Park RJ, 
Haque UJ, et al. Discordance between pain and radiographic 
severity in knee osteoarthritis: Findings from quantitative 
sensory testing of central sensitization. Arthritis Rheum 
2013;65:363-72. doi: 10.1002/art.34646.

11. Altman RD, Gold GE. Atlas of individual radiographic 
features in osteoarthritis, revised. Osteoarthritis Cartilage 
2007;15 Suppl A:A1-56. doi: 10.1016/j.joca.2006.11.009. 

12. Schiphof D, van den Driest JJ, Runhaar J. The KLG 
classification for knee osteoarthritis: a comparison of 
reliability and validity of three different classification 
methods. Osteoarthritis Cartilage 2020;28:1027-1036.

13. Hjermstad MJ, Fayers PM, Haugen DF, Caraceni A, Hanks 
GW, Loge JH, et al. Studies comparing numerical rating 
scales, verbal rating scales, and visual analogue scales 
for assessment of pain intensity in adults: A systematic 
literature review. J Pain Symptom Manage 2011;41:1073-93. 
doi: 10.1016/j.jpainsymman.2010.08.016. 

14. Tüzün EH, Eker L, Aytar A, Daşkapan A, Bayramoğlu 
M. Acceptability, reliability, validity and responsiveness 
of the Turkish version of WOMAC osteoarthritis index. 
Osteoarthritis Cartilage 2005;13:28-33. doi: 10.1016/j.
joca.2004.10.010. 

15. Quan H, Li B, Couris CM, Fushimi K, Graham P, Hider P, 
et al. Updating and validating the Charlson comorbidity 
index and score for risk adjustment in hospital discharge 
abstracts using data from 6 countries. Am J Epidemiol 
2011;173:676-82. doi: 10.1093/aje/kwq433. 

16. Alkan H, Ardic F, Erdogan C, Sahin F, Sarsan A, Findikoglu 
G. Turkish version of the painDETECT questionnaire 
in the assessment of neuropathic pain: A validity and 
reliability study. Pain Med 2013;14:1933-43. doi: 10.1111/
pme.12222.

17. Timmerman H, Wilder-Smith O, van Weel C, Wolff A, 
Vissers K. Detecting the neuropathic pain component 
in the clinical setting: A study protocol for validation of 
screening instruments for the presence of a neuropathic 
pain component. BMC Neurol 2014;14:94. doi: 10.1186/1471-
2377-14-94. 

18. McHugh ML. Interrater reliability: The kappa statistic. 
Biochem Med (Zagreb) 2012;22:276-82. 

19. Prion S, Haerling K. Making sense of methods and 
measurement: Spearman-Rho ranked-order correlation 
coefficient. Clin Simul Nurs 2014;10:535-6.

20. Atik OŞ. Writing for Joint Diseases and Related Surgery 
(JDRS): There is something new and interesting in this article! 
Jt Dis Relat Surg 2023;34:533. doi: 10.52312/jdrs.2023.57916. 

21. Ohtori S, Orita S, Yamashita M, Ishikawa T, Ito T, Shigemura 
T, et al. Existence of a neuropathic pain component in 
patients with osteoarthritis of the knee. Yonsei Med J 
2012;53:801-5. doi: 10.3349/ymj.2012.53.4.801. 

22. Blikman T, Rienstra W, van Raay JJAM, Dijkstra B, Bulstra 
SK, Stevens M, et al. Neuropathic-like symptoms and the 
association with joint-specific function and quality of life 
in patients with hip and knee osteoarthritis. PLoS One 
2018;13:e0199165. doi: 10.1371/journal.pone.0199165. 

23. Gölge UH, Şen HM, Kuyucu E, Şen H, Göksel F, Kaymaz 
B, et al. Investigation of knee pain in osteoarthritic 
and neuropathic pain awareness. Acta Orthop Belg 
2015;81:639-46. 

24. Güngör Demir U, Demir AN, Toraman NF. Neuropathic 
pain in knee osteoarthritis. Adv Rheumatol 2021;61:67. doi: 
10.1186/s42358-021-00225-0. 

25. Sofat N, Ejindu V, Kiely P. What makes osteoarthritis 
painful? The evidence for local and central pain processing. 
Rheumatology (Oxford) 2011;50:2157-65. doi: 10.1093/
rheumatology/ker283. 

26. Hochman JR, French MR, Bermingham SL, Hawker GA. The 
nerve of osteoarthritis pain. Arthritis Care Res (Hoboken) 
2010;62:1019-23. doi: 10.1002/acr.20142. 



Jt Dis Relat Surgviii

27. Oteo-Álvaro Á, Ruiz-Ibán MA, Miguens X, Stern A, Villoria 
J, Sánchez-Magro I. High prevalence of neuropathic pain 
features in patients with knee osteoarthritis: A cross-
sectional study. Pain Pract 2015;15:618-26. doi: 10.1111/
papr.12220.

28. Polat CS, Doğan A, Sezgin Özcan D, Köseoğlu BF, Koçer 
Akselim S. Is there a possible neuropathic pain component 
in knee osteoarthritis? Arch Rheumatol 2017;32:333-8. doi: 
10.5606/ArchRheumatol.2017.6006. 

29. Sofat N, Harrison A, Russell MD, Ayis S, Kiely PD, Baker 
EH, et al. The effect of pregabalin or duloxetine on arthritis 
pain: A clinical and mechanistic study in people with hand 
osteoarthritis. J Pain Res 2017;10:2437-49. doi: 10.2147/JPR.
S147640. 

30. Kamel SR, Ibrahim RS, Moens HM, Mohammed RM. 
Neuropathic pain in primary knee osteoarthritis patients: 
correlation with physical function, quality of life, disease 
severity, and serum beta nerve growth factor levels. Egypt 
Rheumatol Rehabil 2021;48:25.

31. Serban O, Porojan M, Deac M, Cozma F, Solomon C, 
Lenghel M, et al. Pain in bilateral knee osteoarthritis - 

correlations between clinical examination, radiological, 
and ultrasonographical findings. Med Ultrason 2016;18:318-
25. doi: 10.11152/mu.2013.2066.183.pin. 

32. Yusuf E, Kortekaas MC, Watt I, Huizinga TW, Kloppenburg 
M. Do knee abnormalities visualised on MRI explain knee 
pain in knee osteoarthritis? A systematic review. Ann 
Rheum Dis 2011;70:60-7. doi: 10.1136/ard.2010.131904. 

33. Valdes AM, Doherty SA, Zhang W, Muir KR, Maciewicz 
RA, Doherty M. Inverse relationship between preoperative 
radiographic severity and postoperative pain in patients 
with osteoarthritis who have undergone total joint 
arthroplasty. Semin Arthritis Rheum 2012;41:568-75. doi: 
10.1016/j.semarthrit.2011.07.002. 

34. Almeida FC, Castilho A, Cesarino CB, Ribeiro RDCHM, 
Martins MRI. Correlation between neuropathic pain and 
quality of life. Br J Pain 2018;1:349-53. 

35. Li X, Pan F, Zhu R, Ge L, Zhang X, Wen X, et al. Cross-
sectional and longitudinal associations of comorbidities 
with knee symptoms and radiographic abnormalities of 
osteoarthritis. Rheumatol Ther 2024;11:129-42. doi: 10.1007/
s40744-023-00625-2.


